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Abstract
Stress from daily school problems may accumulate and eventually lead to mental health issues in both youth and their
parents. With a strong cultural emphasis on school performance, Chinese American families may be particularly vulnerable
to such stress. In the current research, Chinese American adolescents (N= 95; Mean age= 13.7 years; 51% girls) and their
parents completed daily diary reports of school problems and emotional well-being for 14 continuous days. Adolescents also
provided four saliva samples per day for 4 consecutive days. Multilevel modeling analyses showed that youth’s daily school
problems predicted their lower happiness, higher distress, and higher total cortisol output above and beyond their emotional
well-being and cortisol output the prior day. Moreover, there was a spillover effect such that youth’s school problems also
negatively predicted their parents’ emotional well-being. Notably, the negative influence from school problems was
moderated by children’s cultural orientation, such that youth who were more oriented toward Chinese (vs. American) culture
were more vulnerable to the school problems. Taken together, our results highlight the costs on biopsychological adjustment
accompanying the academic focus in Chinese American youth and their parents.
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Introduction

School-related problems are a major stressor that con-
tributes to youth’s mental health problems across the globe
(e.g., USA: McCarty et al. 2008; UK: Putwain 2007;
Germany: Eppelmann et al. 2016; China: Liu and Lu 2011;
India: Jayanthi et al. 2015). Given that Chinese culture
places a heightened emphasis on children’s academic per-
formance (Li 2016), Chinese American youth and their
parents may be particularly vulnerable to the negative
impact of school problems. Despite much attention to
Chinese American youth’s academic success, there is a lack
of empirical research on possible negative consequences
that Chinese American families may face by over-
emphasizing academics. This leaves a concerning gap in the
literature regarding a potential risk factor for Chinese

American families’ well-being. No prior research has
examined the potential daily impacts of youth’s school
problems on their and their parents’ well-being, nor the role
of culture in moderating the links between school problems
and well-being. To address these issues, the current research
examined the impact of school problems on both Chinese
American adolescents’ and parents’ biopsychological
adjustment using a daily diary approach.

School Problems and Youth’s Well-being

Daily school problems may have undesirable consequences
on youth’s well-being. Past research suggests that youth
experiencing school-related stress are more vulnerable to
both internalizing (e.g., anxiety and depression) and exter-
nalizing problems (e.g., aggression and conduct problems)
(Maykel et al. 2018). Since stress during adolescence often
carries into adulthood (Adkins et al. 2009), the negative
impact of school-related stress on mental health can be
long-lasting. Long-term stress-related problems may accu-
mulate from daily stressors, such that the consequences of
school-related stress may result from daily school problems.
Although prior research with concurrent data suggests that
school problems are associated with youth’s psychosomatic
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symptoms (e.g., irritability, feeling nervous, and feeling
low; Murberg and Bru 2004), no extant research has
examined the links between youth’s school problems and
well-being at the daily level.

Besides potential negative impact on emotional well-
being, daily school problems may also contribute to unde-
sirable consequences on youth’s physiological adjustment.
Prior research suggests that stressors often lead to physio-
logical changes such as greater total cortisol output (Stawski
et al. 2013). Cortisol is an important hormonal product of
the hypothalamic–pituitary–adrenal axis, one of the major
physiological stress systems (Kirschbaum and Hellhammer
1989). Cortisol increases from its baseline level in response
to stressors (Burke et al. 2005). On the daily level, cortisol
increases in response to stressful and negative events (e.g.,
Doane et al. 2013; Michels et al. 2012). Despite growing
interest in examining how daily events predict cortisol
changes, no studies have investigated the link between
school problems and cortisol output. School problems may
act as a stressor for youth, leading to higher total cortisol
output on days with more school problems.

Spillover Effect on Parents’ Well-being

These negative consequences may not be limited to ado-
lescents themselves. Past studies with concurrent and
longitudinal data show that youth’s difficulties (e.g.,
developmental delays and frequent behavioral problems)
are associated with parents’ worse emotional well-being
(e.g., lower parental self-efficacy and higher levels of stress,
depression, and anxiety; Estes et al. 2009; Neece et al.
2012). These findings demonstrate how youth’s problems
may negatively influence their parents. Moreover, given that
parents value their children’s educational success (Symeou
2007; Vincent 2017) and tend to hold high expectations on
their children’s school performance (Wang and Benner
2014; Yamamoto and Holloway 2010), the problems that
youth encounter at school (e.g., conduct problems and bad
grades) may lead to disappointment and other negative
feelings in parents. Therefore, on the daily level, youth’s
school problems could produce an interpersonal spillover
effect on their parents, possibly contributing to worse
emotional well-being.

The Impact of School Problems on Chinese American
Families

Asian American youth in general are high-achieving in
school across primary, middle, and high school (de Brey
et al. 2019), but also vulnerable to mental health issues,
such as higher levels of internalizing problems and higher
rates of suicidal attempts compared to their European
American counterparts (Huang et al. 2012; Wyatt et al.

2015). It is not uncommon that emotional issues may come
as a cost of academic success. Prior research has suggested
that there may exist trade-offs in youth’s academic and
emotional functioning (Pomerantz et al. 2014). Indeed,
high-achieving students tend to experience more academic
stress (Banks and Smyth 2015). Moreover, compared to
youth from other ethnic groups, Asian American youth
report the lowest global self-esteem despite having the
highest GPA (Chen and Graham 2018).

Chinese culture places a strong emphasis on learning,
such that mastery of knowledge and the need to learn are
viewed as a moral endeavor (Li 2016). Under the influence
of such an academic focus, Chinese American youth’s well-
being may be particularly vulnerable to the negative impact
of daily school problems. For youth from Chinese back-
grounds, doing well in school is considered an important
way to fulfill their family obligations (Chen and Wong
2014; Qu and Pomerantz 2015), which signals accom-
plishment of filial piety that Chinese culture highly values.
As a consequence, school problems, which indicate youth
not doing well in school, are likely to pose emotional bur-
den on Chinese American youth. Moreover, the cultural
emphasis on education may be particularly detrimental for
Chinese American youth who grow up in bicultural con-
texts. In American culture, youth consider disengagement
from school as increasingly normative among their peers as
they move into early adolescence (Qu et al. 2016b). Given
that such changes in peer norms seem contradictory to the
emphasis on learning in Chinese culture, it may cause more
challenges for Chinese American youth as they navigate the
bicultural contexts.

The spillover effect of youth’s school problem on par-
ents’ well-being may also be especially strong for Chinese
American parents. In Chinese culture, parents consider
academic assistance to children as a means to express love
and affection, which is less common in Western cultures
(Cheah et al. 2015). Moreover, they view their children’s
school accomplishments as a sign of optimal development
(Ng et al. 2014; Qu et al. 2016a). As a consequence, Chi-
nese parents’ self-worth tends to be highly dependent on
their children’s school performance (Ng et al. 2013, 2014;
Qu et al. 2016a). Chinese American adolescents’ daily
school problems may therefore be particularly stressful for
their parents.

Cultural Orientation Considerations

Cultural orientations, which refer to how much individuals
value and engage in behaviors and traditions for a given
culture, may moderate the link between school problems
and youth’s daily well-being. Since Chinese tradition
emphasizes education (Li 2016), it is possible that Chinese
American adolescents who are more oriented to Chinese
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(vs. American) culture place more emphasis on school, and
thereby are more affected by daily school problems. In
contrast, since disengagement from school is viewed as
normative during adolescence in American culture (Qu
et al. 2016b), Chinese American adolescents who are more
oriented to American (vs. Chinese) culture may place less
emphasis on school, and thus are less likely to be affected
by problems related to school. Therefore, youth’s cultural
orientation could moderate the daily association between
school problems and their biopsychological adjustment.
This moderation effect may partially explain why Asian
American youth who are the more American-acculturated
experience less mental health problems (Hwang and Ting
2008; Yeh 2003).

In contrast, Chinese American parents’ cultural orienta-
tion may be less likely to moderate the daily association
between their children’s school problems and their own
emotional well-being. Prior research suggests that most
Chinese immigrant parents are highly oriented to the culture
that they grew up in and thus strongly endorse Chinese
relative to American values and traditions (Chen et al.
2014). Not surprisingly, among first-generation Chinese
American immigrant families, parents tend to be more
oriented to Chinese culture and have less variations in their
cultural orientation compared to their children (Costigan
and Dokis 2006). Therefore, the moderating role of cultural
orientation could be less significant for Chinese American
parents than for their children.

Current Study

The current study was guided by three goals. The first goal
was to examine how daily school problems related to Chi-
nese American adolescents’ biopsychological adjustment. It
was hypothesized that daily school problems among Chi-
nese American adolescents may contribute to lower daily
happiness as well as greater distress and cortisol levels. The
second goal of the current research was to investigate the
spillover effect of adolescents’ school problems on parents’
emotional well-being. It was anticipated that Chinese
American adolescents’ daily school problems may also have
an undesirable impact on their parents’ emotional well-
being. Finally, the third goal was to explore the potential
moderating role of cultural orientation in the daily asso-
ciation between school problems and parents’ and adoles-
cents’ well-being. It was hypothesized that Chinese
American adolescents who are more oriented to Chinese
(vs. American) culture are more vulnerable to the negative
effects of school problems on their biopsychological
adjustment.

To test these hypotheses, the present study adopted a
daily diary approach. Adolescents from Chinese immigrant

families completed daily diaries for 14 days, reporting on
their school problems and positive and negative affect
before going to bed each night. During the same 14-day
period, parents also reported their daily positive and nega-
tive affect. Adolescents also provided saliva samples four
times per day on four days of the daily diary. The daily
diary approach is particularly useful for studying the asso-
ciations between school problems and youth’s and their
parents’ well-being. First, the occurrences of school pro-
blems are best captured at the daily level, because youth’s
reports of daily experiences are more accurate and reliable
compared to data collected from a single retrospective
questionnaire (Bolger et al. 2003). Second, by adopting the
daily diary approach, the present study can examine whe-
ther youth’s school problems occurring on a given day are
associated with their biopsychological outcomes on the
same day. Because the data were collected among the same
families over the course of two weeks, using within-subject
analyses, daily associations between school problems and
emotional well-being can be examined while controlling for
participants’ emotional well-being the prior day. In this
way, the present study can answer the within-family daily-
level research questions (e.g., does an adolescent’s daily
school problems predict his/her parent’s daily well-being on
the same day?) without being influenced by confounding
factors that between-subject analyses may present.

Methods

Participants

The sample consisted of 95 Chinese American parent-child
dyads. Adolescents were between 11 and 18 years (Mean
age= 13.7 years, SD= 1.38 years), and were evenly divi-
ded by sex (48 girls, 47 boys). The participating parent was
the primary caregiver of the adolescent, with 70 biological
mothers and 25 biological fathers. Twenty adolescents were
first-generation immigrants, coming to the United States at
an average age of 6.56 years, and 75 adolescents were born
in the United States (i.e., second generation). English was
spoken in every home, and Chinese was spoken in 97% of
the homes. Participants were given the options to complete
either an English or a Chinese version of the questionnaire.
All the adolescents chose to complete the questionnaire in
English, while 36.8% of parents chose to complete the
questionnaire in English. In this sample, 82% of the families
reported to have a total gross annual household income
greater than $90,000. Although most studies on Chinese
American families took place in diverse metropolitan areas
and ethnic enclaves, the present study focused on the unique
experiences of families living in small, mostly homogenous
Midwestern towns. Participants were recruited via flyers,
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newsletters, word of mouth, or face-to-face introduction
from middle and high schools in rural and suburban areas in
Champaign, Illinois, and Ann Arbor, Michigan.

Procedure

Researchers visited the home of participating families.
Adolescents and their parents each completed a ques-
tionnaire and were then given a set of daily diary checklists
to fill out before bedtime for the next 14 days. The days
included both weekdays and weekends. Such a two-week
period has been widely used in studies adopting the daily
diary method (e.g., Telzer and Fuligni 2009; Wang and Yip
in press; Yip and Fuligni 2002; Zhang and Zheng 2017).
Participants were given the options to complete the daily
diary on paper or online. For participants who chose to
complete checklists on paper, 14 manila envelopes and an
electric time stamper were provided to record the time of
checklist completion. Each night, participants were
instructed to put the completed checklists in an envelope,
seal the envelope, and stamp the time with the electric time
stamper. The time stamper is a small device that imprints
the current date and time and is programmed with a security
code so that the correct date and time cannot be changed
(Dymo Corporation, Stamford, CT). For participants who
chose to complete the checklists online, a link to each
checklist was emailed to participants, and the completion
time was recorded automatically via the survey website.
The daily diary checklists were three-pages long and took
about 5–10 min to complete. Adolescents were also pro-
vided with saliva collection kits to provide saliva on days
2–5 of the 14-day diaries. Saliva collection of a consecutive
3–4 days has been the practice commonly used in past
studies (e.g., Armstrong-Carter et al. in press; Heissel et al.
2018; Sladek and Doane 2015; Stawski et al. 2013).
Researchers texted the participants four times a day for the
4 days of saliva collection, and once daily on other days of
data collection to remind them to complete the saliva
samples and daily checklists. Upon completion, researchers
picked up the materials and gave participants $50 for pay-
ment. All procedures were approved by the Institutional
Review Board.

Measures

Daily diary measures

Daily school problems Adolescents indicated their pro-
blems at school for 2 weeks. Each day, adolescents indi-
cated whether they had experienced any of the following
school problems: “had difficulty getting to school on time”,
“were late for class”, “fell asleep during class”, “were
absent from school”, and “skipped or cut a class”. Total

school problems were summed each day, with greater score
indicating more daily school problems on each day for each
participant (M= 0.16, SD= 0.45, range= 0–3). Overall,
61% of adolescents reported at least one incident of school
problems across the 14 days such that 22% reported one
incident, and 39% reported two or more incidents. On any
given day, the percentage of adolescents who reported at
least one incident of school problems ranged from 5 to 22%.
The rate of school problems was higher or similar to prior
research examining other low base-rate negative daily
events (e.g., peer victimization and racial discrimination;
Espinoza et al. 2013; Huynh and Fuligni 2010; Wang and
Yip in press).

Adolescent daily emotional well-being Each evening
during the 2-week period, adolescents’ daily distress was
assessed with items adapted from the Profile of Mood States
(POMS; McNair et al. 1971), a widely used measure in
previous daily diary studies of stress and emotional well-
being (Bolger and Zuckerman 1995; Fuligni et al. 2009).
Adolescents used a 5-point scale ranging from 1 (not at all)
to 5 (extremely) to indicate the extent to which they felt
distress (items: “sad”, “hopeless”, “embarrassed”, “on
edge”, “unable to concentrate”, “stressed”, “nervous”). The
mean of the items was taken for each day, with higher
numbers representing greater daily distress (α= 0.87).
Adolescents’ daily happiness was assessed with items
adapted from the POMS (Kiang et al. 2006). Adolescents
used a 5-point scale ranging from 1 (not at all) to 5
(extremely) to indicate the extent to which they felt happi-
ness (items: “joyful”, “happy”, “calm”, “enthusiastic”,
“excited”). The mean of the items was taken for each day,
with higher numbers representing greater daily happiness
(α= 0.85).

Parent daily emotional well-being Each evening during
the 2-week period, parents’ daily distress and daily happi-
ness were assessed using the same items as those for ado-
lescents’ daily emotional well-being. The mean of the
distress (α= 0.69) and happiness (α= 0.90) items was
taken separately for each day, with higher numbers repre-
senting greater daily distress and happiness.

Salivary cortisol

Saliva samples were collected four times a day at designated
times for four consecutive days from Day 2 to Day 5:
immediately upon wake-up (sample 1), 30 min after wake-
up (sample 2), 5 p.m. or before dinner (sample 3), and
8 p.m. or before bed-time (sample 4). Same with the daily
checklists, saliva samples were collected on both weekdays
and weekends depending on when days 2–5 occurred.
Adolescents were instructed to provide their saliva by
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passively drooling into the tube. They were instructed not to
eat, drink, or brush their teeth 30 min before collecting
samples. They used the time stamper to stamp the time of
collection on a collection sheet, and put the saliva into the
fridge. Saliva samples were picked up by researchers,
immediately frozen at −80 °C, and then shipped on dry ice
to Dresden Lab Services, Germany to be assayed using
high-sensitivity chemiluminescence-immunoassays (IBL
International, Hamburg, Germany). The inter-assay coeffi-
cient of cortisol variation was below 8%. A total of 88.4%
of participants (n= 84) provided at least one saliva sample
and 86.3% (n= 82) provided all 4 saliva samples for at
least a day.

There were no differences in key variables between
youth who provided saliva and those who did not, Fs <
1.58, ps > 0.21. To handle the missing data, analyses were
conducted using HLM8 with 10 imputed data sets (Rau-
denbush et al. 2019). HLM8 generates and analyses mul-
tiply imputed data sets from incomplete data. The program
automatically searches the data to identify which variables
have missing values and then estimates a multivariate
hierarchical linear model in which all variables having
missed values are regressed on all variables having com-
plete data. The program then uses the resulting parameter
estimates to generate multiple imputed data sets (e.g., 10
imputed data sets in the present study). Each of the data sets
is then analyzed and results are combined based on Rubin’s
combination rules (Rubin 1987, 1996).

For analysis, the trapezoid formula was used to calculate
the AUC (i.e., area under the curve) with respect to ground
as the total daily cortisol output (Pruessner et al. 2003). AUC
was calculated for days where participants had all four
cortisol samples across the day. Saliva samples with cortisol
values over 60 nmol/L were removed to reduce the effects of
outliers (Stawski et al. 2013). The following saliva samples
were flagged: (1) if participants reported more than 60 min
(n= 7) or less than 15 min (n= 23) between collecting
sample 1 and sample 2; (2) if the increase in cortisol value
between sample 2 and sample 3 was more than 10 nmol/L
(n= 6); (3) if participants had been awake for more than
20 h (n= 3) or less than 12 h (n= 19). The exclusions of
these flagged groups were tested separately as well as
jointly, and the results were not changed. Therefore, these
flagged samples were not excluded from the final analyses.

Questionnaire measures

Cultural orientation Adolescents reported on their cultural
orientation using items adapted from the Acculturation
Rating Scale for Mexican Americans-II (ARSMA-II)
(Cuellar et al. 1995). On a 5-point scale (1= not at all, 5 =
extremely), adolescents indicated how much they enjoy
each of the seven activities (e.g., “listening to Chinese

music”, “associating with Chinese people”, and “celebrating
holidays according to Chinese tradition (for example,
Spring Festival, Mid-Autumn Festival, etc.)”). Their
responses were averaged, with higher numbers representing
greater orientation to Chinese culture (α= 0.83). The same
seven items were modified to assess their orientation to
American culture (e.g., “listening to American music”,
“associating with American people”, and “celebrating
holidays according to Anglo American tradition (for
example, Fourth of July, Thanksgiving, etc.)”). Their
responses were averaged, with higher numbers representing
greater orientation to American culture (α= 0.78). Parents
reported on their orientation to Chinese and American
culture using the same 14 items as those for adolescents
(orientation to Chinese culture, α= 0.82; orientation to
American culture, α= 0.89).
To characterize participants’ orientation to Chinese

culture relative to American culture, the difference between
orientation to Chinese and American culture was taken,
with positive scores indicating adolescents’ greater orienta-
tion toward Chinese (vs. American) culture, and negative
scores indicating adolescents’ greater orientation toward
American (vs. Chinese) culture. The calculation of a
difference score has been widely used to capture cultural
orientation to one culture relative to another (e.g., Parke
et al. 2004; Schofield et al. 2008; Wheeler et al. 2014). This
method is particularly useful in the present study, because
Chinese American youth are exposed to a bicultural context
and may simultaneously show orientations toward both
Chinese and American cultures. Therefore, the difference
score between orientations of two cultures can better
capture individual differences in the extent to which youth
prioritize one cultural orientation over the other.

Results

Descriptive Analyses

Table 1 shows descriptive statistics and the Pearson corre-
lations among variables. For the daily level variables,
averages were taken across the 14 days. The only significant
bivariate correlations to emerge include a negative asso-
ciation between higher cortisol and lower happiness, as well
as a positive association between adolescent and parent
cultural orientation. Compared with boys, girls showed
greater daily cortisol, t= 2.50, p= 0.01, and reported
greater distress, t= 1.90, p= 0.06, as well as less orienta-
tion to American culture (vs. Chinese culture), t= 2.12,
p= 0.04. On average, adolescents were more oriented to
American culture (vs. Chinese culture), t= 7.62, p < 0.001,
whereas parents were more oriented to Chinese culture (vs.
American culture), t= 3.42, p= 0.001.
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Analysis Plan

Three sets of analyses were conducted. The first set of
analyses examined the associations between school pro-
blems and adolescents’ emotional well-being as well as the
total cortisol output (i.e., AUC). The second set of analyses
investigated whether adolescents’ school problems spilled
over to affect parents’ emotional well-being. Importantly,
the present study tested whether school problems predicted
parents’ emotional well-being above and beyond their
children’s emotional well-being. The purpose of these
analyses was to examine the possibility that the link
between adolescents’ school problems and parents’ emo-
tional well-being was driven by adolescents’ emotional
well-being. The third set of analyses was to examine whe-
ther cultural orientation moderates the association between
daily school problems and adolescents’ and parents’ emo-
tional well-being.

Daily School Problems and Adolescents’
Biopsychological Adjustment

The daily-level analyses were conducted with hierarchical
linear modeling (HLM8; Raudenbush et al. 2019), which
was designed to analyze nested data (i.e., daily-level data

nested within individuals). The first aim of the current
research was to investigate the effect of Chinese American
adolescents’ school problems on their own emotional well-
being and total cortisol output. Adolescents’ daily well-
being (i.e., distress, happiness, cortisol) was predicted by
school problems that the adolescents experienced that day
as well as their well-being the prior day. The following
equation was estimated separately for distress, happiness,
and cortisol:

Level 1 model:

well-beingij ¼ b0j þ b1j school problemsð Þ
þb2j well-beingt�1ð Þ þ eij

ð1Þ

Adolescents’ well-being (i.e., distress, happiness, cortisol)
on a given day (i) for a particular adolescent (j) was
modeled by each individual’s average well-being (b0j) and
school problems that day (b1j). Prior-day well-being (b2j)
was included to control for the effects of well-being from
the previous day and to capture the unique effect of school
problems. The error term in the equation represents
unexplained variance (eij).

As shown in Table 2, on days when adolescents
experienced more school problems, they reported greater
distress that day even after controlling for distress the

Table 1 Descriptive statistics
and correlations of variables

1 2 3 4 5 6 7

1. Adolescents’ cortisol (AUC) –

2. Adolescents’ distress 0.13 –

3. Adolescents’ happiness −0.24* −0.17 –

4. Parents’ distress −0.07 0.07 −0.09 –

5. Parents’ happiness 0.07 −0.12 0.19† −0.24* –

6. Adolescents’ cultural orientation 0.21 0.08 −0.15 0.05 −0.12 –

7. Parents’ cultural orientation 0.05 −0.07 −0.05 0.01 −0.13 0.28** –

Mean 193.95 1.61 2.96 1.18 2.88 −0.77 0.35

SD 70.95 0.61 0.72 0.22 0.81 0.99 0.99

For variables 1–5, the measures indicate averages across the 14 days
†p < 0.10; *p < 0.05; **p < 0.01

Table 2 Hierarchical linear
models predicting daily child
and parent well-being and child
cortisol by school problems

Child Parent

Daily level Cortisol (AUC) Distress Happiness Distress Happiness

Intercept 167.96 (8.71)*** 0.98 (0.07)*** 2.01 (0.12)*** 0.93 (0.05)*** 1.47 (0.11)***

School
problems

38.18 (6.71)*** 0.07 (0.03)* −0.07 (0.03)* 0.04 (0.02)* −0.12 (0.04)**

Outcome on
previous day

0.10 (0.03)** 0.37 (0.04)*** 0.32 (0.03)*** 0.20 (0.04)*** 0.49 (0.03)***

The unstandardized estimates (b and SE) of the daily-level associations between school problems and well-
being are presented

*p < 0.05; **p < 0.01; ***p < 0.001
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prior day. Similarly, school problems significantly pre-
dicted less happiness that day even after controlling for
happiness the prior day. Finally, school problems pre-
dicted greater cortisol, while controlling for prior day
cortisol.

Daily School Problems and Parents’ Emotional Well-
Being

The second aim of the current research was to investigate
the spillover effect of Chinese American adolescents’
school problems on their parents’ emotional well-being.
Similar to Eq. (1), parents’ emotional well-being (i.e., dis-
tress and happiness) was predicted by adolescents’ school
problems that day as well as parents’ emotional well-being
the prior day. As shown in Table 2, on days when adoles-
cents experienced more school problems, their parents
reported greater distress that day after controlling for par-
ents’ distress the prior day. Similarly, adolescents’ school
problems were significantly associated with parents’ lower
happiness that day after controlling for parents’ happiness
the prior day.

To rule out the possibility that the link between ado-
lescents’ school problems and parents’ emotional well-
being was driven by adolescents’ emotional well-being,
the present study further examined whether adolescents’
school problems play a role in parents’ emotional well-
being above and beyond adolescents’ emotional well-
being that day. To this end, adolescents’ emotional well-
being was added into the equation, such that parents’
emotional well-being was predicted by adolescents’ school
problems, adolescents’ emotional well-being that day, as
well as parents’ emotional well-being the prior day.
Adolescents’ school problems still significantly predicted
higher levels of parental distress (b= 0.04, SE= 0.02, p <
0.05), and lower parental happiness (b=−0.12, SE=
0.04, p < 0.01), after controlling for adolescents’ distress/
happiness that day and parents’ distress/happiness the
prior day, suggesting that even after taking into account
adolescents’ emotional well-being that day, adolescents’

school problems are still associated with parents’ emo-
tional well-being.

The Moderating Role of Cultural Orientation in the
Daily Associations Between School Problems and
Biopsychological Adjustment

The third aim examined whether the daily association
between school problems and adolescents’ and parents’
well-being was moderated by cultural orientation. The
difference score between orientation to Chinese and
American culture was taken, with greater scores indicating
greater orientation toward Chinese (vs. American) culture.
The models included the same daily-level equation
described in Eq. (1) with the inclusion of the following
individual level equations:

Level 2 model:

b0j ¼ c00 þ c00 Chinese vs: American cultural orientationð Þ þ u0j ð2Þ
b1j ¼ c10 þ c11 Chinese vs: American cultural orientationð Þ þ u1j ð3Þ
As shown in Table 3, the associations between school
problems and distress and cortisol were moderated by
adolescents’ cultural orientation. To probe this effect, the
simple slopes for adolescents with high (i.e., 1 SD above
the mean) and low (i.e., 1 SD below the mean) cultural
orientation were plotted. Adolescents who showed
greater orientation to Chinese (vs. American) culture
showed greater daily cortisol (Fig. 1), b= 39.22, SE=
8.01, p < 0.001, and reported greater distress (Fig. 2), b=
0.10, SE= 0.03, p < 0.001, on days when they experi-
enced more school problems. However, adolescents who
showed lower orientation to Chinese (vs. American)
culture did not show greater daily cortisol (Fig. 1), b=
19.65, SE= 12.14, p > 0.12, or greater distress (Fig. 2),
b= 0.02, SE= 0.04, p > 0.56, on the days when they
experienced more school problems. Parents’ cultural
orientation did not moderate the link between adoles-
cents’ school problems and parents’ well-being, who on
average reported greater orientation to Chinese (vs.
American) culture.

Table 3 Estimates of
hierarchical linear models
predicting child cortisol and
well-being moderated by
cultural orientation

Child

Daily level individual level Cortisol (AUC) b (SE) Distress b (SE) Happiness b (SE)

Intercept 174.14 (9.84)*** 1.00 (0.07)*** 1.97 (0.12)***

Chinese vs. American cultural orientation 8.96 (6.36) 0.02 (0.04) −0.07 (0.05)

School problems 38.07 (6.85)*** 0.09 (0.03)*** −0.08 (0.03)*

Chinese vs. American cultural orientation 9.95 (4.85)* 0.04 (0.02)* −0.01 (0.03)

Outcome on previous day 0.11 (0.03)** 0.37 (0.04)*** 0.32 (0.03)***

*p < 0.05; ***p < 0.001

The unstandardized estimates (b and SE) of hierarchical linear models are presented
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Supplemental Analyses

A final set of analyses were conducted to rule out potential
confounds across the three central sets of analyses. Given
that girls showed greater daily cortisol and reported greater
distress compared to boys, additional analyses were con-
ducted to examine potential gender differences. Boys and
girls did not differ in their experience of daily school pro-
blems, b=−0.02, SE= 0.05, p= 0.72. More importantly,

there were no gender differences in the daily associations
between school problems and happiness, b= 0.04, SE=
0.07, p= 0.59, between school problems and distress, b=
−0.02, SE= 0.06, p= 0.72, and between school problems
and cortisol, b= 6.96, SE= 34.40, p= 0.84. Moreover,
family income did not moderate the association between
daily school problems and youth outcomes (i.e., happiness,
distress, and cortisol level), bs <−0.02, SEs < 0.02, ps >
0.17, or between daily school problems and parent outcomes
(i.e., happiness and distress), bs < 0.01, SEs < 0.03, ps > 0.78.

To ensure the robustness of the findings, the present
study also controlled for covariates in the Level 1 model
(daily level: week of the study) and Level 2 model (indi-
vidual level: child sex, family income, child birthplace).
Inclusion of these covariates in the three sets of central
analyses did not meaningfully change the size or sig-
nificance of the findings reported above. Specifically, daily
school problems were still associated with youth’s lower
happiness, greater distress, and greater cortisol (bs > 0.06,
SEs < 0.03, ps < 0.05), as well as parents’ lower happiness
and greater distress (bs > 0.04, SEs < 0.02, ps < 0.05).
Youth’s greater orientation toward Chinese (vs. American)
culture moderated the links between daily school problems
and youth’s distress and cortisol (bs > 0.04, SEs < 0.02,
ps < 0.05).

Discussion

School-related stress is widely considered a major cause of
youth’s mental health problems (Maykel et al. 2018). The
long-term negative impact of school-related stress on youth’s
mental health may be accumulated from stressful daily
events, for instance, school problems. Given that Chinese
values place a strong emphasis on children’s school perfor-
mance, Chinese American youth and their parents may be
particularly vulnerable to the negative effect of daily school
problems. In the current research, the results suggest that
Chinese American adolescents’ daily school problems are
not only negatively associated with their own daily biopsy-
chological adjustment, but also predicted their parents’
dampened daily well-being. Notably, not all Chinese
American youth were vulnerable to the negative emotional
impact of daily school problems. Only for youth who were
more oriented toward Chinese (vs. American) culture was
daily school problems associated with greater distress and
cortisol.

Consequences of School Problems on Chinese
American Families

The current study found that daily school problems pre-
dicted Chinese American adolescents’ higher distress and

Fig. 2 Chinese American adolescents’ cultural orientation moderates
the daily association between school problems and distress. “High
Chinese (vs. American) cultural orientation” refers to adolescents 1 SD
above the mean, and “Low Chinese (vs. American) cultural orienta-
tion” refers to adolescents 1 SD below the mean

Fig. 1 Chinese American adolescents’ cultural orientation moderates
the daily association between school problems and cortisol (AUC).
“High Chinese (vs. American) cultural orientation” refers to adoles-
cents 1 SD above the mean, and “Low Chinese (vs. American) cultural
orientation” refers to adolescents 1 SD below the mean
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lower happiness, controlling for their prior-day emotional
well-being, as well as higher daily total cortisol output
(i.e., AUC), controlling for their prior-day cortisol level.
The higher cortisol output confirmed results from the self-
reported survey measure (i.e., higher reported daily dis-
tress), since cortisol is a stress-related hormone that rises
from baseline levels following the onset of a stressor
(Burke et al. 2005; McEwen 1998). These results suggest
that school problems are a significant daily stressor for
Chinese American adolescents. Moving beyond prior
research on concurrent association between youth’s school
problems and psychological symptoms (Murberg and Bru
2004), the current research demonstrates daily links
between youth’s school problems and their well-being.
The findings expand prior knowledge on school problems
in Chinese American families, suggesting that such pro-
blems are associated with worse biopsychological adjust-
ment on the daily level in the similar way as stressful and
negative life events (e.g., Doane et al. 2013; Michels et al.
2012). It is important to note that in line with prior
research showing that Asian American youth show a
higher or similar daily cortisol output compared to youth
from other ethnicities (Deer et al. 2018), the cortisol level
of Chinese American youth in the present study shows a
similar pattern when comparing with the cortisol levels of
African American and Mexican American youth in prior
research (Mrug et al. 2016; Zeiders et al. 2012). This
suggests the potential vulnerability of Chinese American
youth and highlights the importance to identify risk factors
that may undermine Chinese American youth’s well-
being. Due to the heightened emphasis on school perfor-
mance in Chinese culture, adolescents from Chinese
backgrounds tend to consider school success as a means of
fulfilling responsibilities to their parents (Chen and Wong
2014; Qu and Pomerantz 2015). Therefore, Chinese
American adolescents may consider school problems a
sign of irresponsibility, and thus feel stressed when these
problems occur. Another possible factor may be the soci-
etal expectation associated with the “high-achieving” ste-
reotypes. Under such stereotypes, Chinese American
youth may be expected to perform well in school (Wong
2015). Therefore, school problems are a contradiction to
this societal expectation, which may lead Chinese Amer-
ican adolescents to experience more stress when they
encounter them (Cokley et al. 2013; Lee et al. 2009).
Future research should examine whether the pressure of
“high-achieving” stereotypes undermines Chinese Amer-
ican youth’s well-being.

Moreover, Chinese American adolescents’ daily school
problems predicted their parents’ higher daily distress and
lower daily happiness, controlling for their prior-day
emotional well-being. More importantly, follow-up ana-
lyses were conducted to examine whether the link between

school problems and parents’ well-being was driven by
youth’s well-being. The effects of school problems on
parents’ well-being held above and beyond adolescents’
well-being that day, such that controlling for their chil-
dren’s well-being did not meaningfully change the results.
These results suggest a spillover effect of adolescents’
school problems on their parents’ higher distress and
lower happiness that is not accounted for by youth’s
higher distress and lower happiness. Due to the academic
focus in Chinese culture, parents from Chinese back-
grounds are likely to consider their children’s education as
a major personal responsibility (Ng et al. 2014). When
children encounter school problems, Chinese American
parents may feel that it is a sign of their unsuccessful
parenting and a matter of their responsibility, and conse-
quently feel stressed and unhappy. Although the findings
ruled out the possibility that the link between youth’s
school problems and parents’ well-being was driven by
youth’s well-being, future research should evaluate other
potential mechanisms. For example, child disclosure to
parents may serve as a potential mechanism, such that
youth tell their parents about their experiences in school
each day, and knowledge of school problems results in
parental distress.

The Moderating Role of Cultural Orientation

Notably, the more oriented toward Chinese culture, the
more vulnerable Chinese American adolescents were to
the negative emotional toll of school problems. Adoles-
cents who reported greater orientation to Chinese (vs.
American) culture had higher daily total cortisol output
and reported greater daily distress on days when they
encountered more problems at school. Since Chinese (vs.
American) culture places a greater emphasis on school and
learning (Li 2016), when Chinese American adolescents
are more oriented toward Chinese culture, they may put
more emphasis on school, and thus are more likely to be
influenced by school problems. This moderation effect
highlights the individual differences within the Chinese
American population. For example, Chinese American
adolescents who were more oriented to American culture
were buffered from the negative emotional toll of school
problems. However, the moderating role of cultural
orientation was not significant for the effect of school
problems on youth’s happiness, such that encountering
school problems decreased youth’s daily happiness
regardless of their cultural orientation. This implies that
the moderating role of cultural orientation may not apply
to positive affect, instead the moderation effect may be
specific to negative affect and stress-related biological
responses. Although greater orientation to American cul-
ture buffers youth from greater distress and biological
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changes, school problems are unpleasant in nature, which
may lead to decreased happiness regardless of cultural
orientation. Given the focus on the role of cultural orien-
tation, the present study only assesses youth’s and parents’
orientation toward Chinese vs. American culture, but not
other factors that may also moderate the link between
school problems and well-being. For example, the nega-
tive consequences of school problems may be specific for
those who place strong emphasis on learning. Therefore,
future research should also assess other variables that may
moderate the link between school problems and well-being
along with cultural orientation and disentangle the unique
role of each variable.

Moreover, it is important to note that the present study
did not find similar moderation effects for Chinese
American parents, such that parents were negatively
affected by their child’s school problems regardless of
their cultural orientation. A possible explanation is their
overall greater orientation toward Chinese culture. Chinese
American parents on average reported greater orientation
to Chinese (vs. American) culture than did their children,
which is consistent with reports from prior research
(Costigan and Dokis 2006). Previous studies suggest that,
compared to Chinese American children, Chinese Amer-
ican parents are more influenced by Chinese culture and
tend to endorse Chinese values (Chen et al. 2014; Lim
et al. 2008). Therefore, given the strong emphasis on
school performance in Chinese culture, Chinese American
parents are likely to be affected by their children’s daily
school problems despite variations in their cultural
orientation.

Limitations and Future Directions

There are several limitations in the current study that point
to directions for future research. First, the sample size is
relatively small. However, the results in the present study
showed a consistent pattern across a number of outcomes,
suggesting the robustness of the findings. For example,
consistent results across multiple variables (i.e., lower
happiness, higher distress, and higher total cortisol output)
were found with regard to the effects of school problems on
youth’s biopsychological adjustment. The consistency
between these variables is in line with prior research, which
demonstrates that cortisol level is positively associated with
adolescents’ distress and negatively associated with ado-
lescents’ happiness (Dambrun et al. 2012). Moreover, the
relation between school problems and emotional well-being
is consistent with the results from previous concurrent
research using a larger sample size (Murberg and Bru
2004). It is important to note that, in comparison with prior
research with larger sample sizes at a single time point
(Murberg and Bru 2004), the sample consists of 14 data

points per person, which increases the statistical power
despite its smaller size. Nevertheless, future research can
use larger samples to examine the effect of daily school
problems on children’s and their parents’ well-being. Given
the correlational nature of the study, caution should be taken
when interpreting the findings. It is possible that youth with
more psychological problems and greater stress are strug-
gling more at school. Yet, the daily analyses, which
examine associations within youth, suggest that these
between-person effects do not account for the results.
Nonetheless, longitudinal research that unpacks these
associations over time may better capture the direction of
these effects.

Second, given the key purpose of this study was to
examine the negative consequence of academic focus, the
items assessing school problems mainly captured academic
related problems. However, it remains unknown if non-
academic problems in school, such as social problems with
peers and teachers, would have similar or differential effects
on Chinese American adolescents and parents. Prior
research has demonstrated the negative effect of social
problems in school on adolescents’ psychological well-
being (Zych et al. 2017). Therefore, it is important for future
research to assess a broader range of school problems and
compare the impact of different types of school problems
(academic related problems vs. social related problems) on
Chinese American families.

Third, the current research only examined short-term
effects of school problems on youth’s biopsychological
adjustment, and thus whether such short-term effects lead
to long-term influences on mental health is yet unknown.
Prior longitudinal studies in adults demonstrate that daily
stressors (e.g., an argument with friends, a broken appli-
ance, and a negative comment on social network) have
long-term influence on mental health problems as well as
physical health problems (Charles et al. 2013; Piazza et al.
2013). It is likely that Asian American youth’s higher
frequencies of mental health issues compared to their
European American counterparts (Huang et al. 2012;
Wyatt et al. 2015) result from cumulative daily stressors
on their biopsychological adjustment. Therefore, a key
direction for future research will be to examine the long-
term effects of daily school problems on Asian American
youth’s mental health using a combination of daily diary
and longitudinal methods.

Finally, due to the importance of learning in Chinese
culture, the current research focuses on the influence of
school problems on biopsychological adjustment in Chinese
American families. Therefore, it is still unknown whether
the negative impact of daily school problems on biopsy-
chological adjustment also applies to youth from other
ethnic backgrounds. It is important for future research to
include more diverse populations to examine whether these
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developmental processes are universal or culturally specific.
As indicated in the present research, given that Chinese
American youth who were less oriented toward Chinese (vs.
American) culture were less vulnerable to the negative
impact of school problems on biopsychological adjustment,
the negative impact of school problems on youth’s biop-
sychological adjustment may be less likely to apply to youth
from other ethnic backgrounds. Future studies could
examine the influence of school problems in families from
different ethnic backgrounds.

Conclusion

Stress accumulated from daily school problems may
eventually lead to serious mental health problems. As
Chinese culture places a strong emphasis on children’s
school performance, Chinese American families’ well-
being may be especially vulnerable to difficulties that youth
encounter at school. No prior research has examined the
biopsychological consequences of school problems in
Chinese American families, which represents a concerning
gap because it overlooks a key factor that may contribute to
psychological well-being of Chinese American adolescents
and parents. Using a daily diary approach, the current study
suggests that given the highlighted cultural emphasis on
academics, Chinese American adolescents’ school pro-
blems not only influence their own biopsychological
adjustment, but also have a spillover effect on their parents’
emotional well-being. Moreover, adolescents’ greater
orientation to Chinese (vs. American) culture makes them
more vulnerable to the impact of school problems on
biopsychological adjustment, which calls attention to the
individual differences within the Chinese American popu-
lation. Taken together, the findings highlight the biopsy-
chological costs accompanying a strong emphasis on
school performance in Chinese American families, which
broadens the knowledge on potential risk factors under-
lying not only youth but also their parents’ well-being.
Interventions aiming at preventing mental health problems
in Chinese American families should take into considera-
tion the role of school problems and alleviate the accom-
panying negative consequences.
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