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Abstract

Family assistance (helping the family), is associated with both positive and negative psychological
and biological outcomes during adolescence. However, the association between family assistance
on the HPA axis remains unstudied. Thus, we assess how helping the family relates to adolescents
diurnal cortisol, an index of HPA activity, and psychological outcomes. 370 ethnically diverse
adolescents (ages 11-18) reported daily helping behaviors and psychological experiences for 14
days and provided 4 saliva samples per day for 4 days. Multi-level modeling revealed that cortisol
awakening response was lower the day after adolescents helped their families more. This
association was explained, in part, by perceived role fulfillment (feeling like a good son, daughter
and sibling). Results highlight a possible psychological and biological benefit of assisting the
family during adolescence.
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Adolescents provide significant assistance to their family members, including helping
around the house, taking care of siblings, and running errands for their parents. Prior
research and theory regarding youths’ help in the household suggest that it can be both
detrimental and beneficial for their mental and physical health (Telzer, Gonzales & Fuligni,
2014; Fuligni & Telzer, 2013). In particular, when adolescents’ assistance to their family
provides them with a sense of role fulfillment, or feeling like a good son, daughter or
sibling, family assistance tends to be associated with positive psychological and biological
outcomes at both the level of behavior and brain (Telzer, Masten, Berkman, Lieberman &
Fuligni, 2010). Although understanding how family assistance “gets under the skin” has
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recently been of interest (Fuligni & Telzer, 2013), the impact of family assistance on
adolescents’ HPA axis function, an important indicator of physical health (Chida & Steptoe,
2009) remains unknown. Thus, in the current study, we utilize daily diary methods to
examine whether adolescents’ daily family assistance behaviors predict variations in diurnal
patterns of cortisol secretion, and whether those variations are explained by adolescents’
daily psychological experiences.

Family Assistance

Although helping behaviors may be more common among some sociocultural groups than
others, providing some help to the family is a typical feature of children and adolescents’
daily lives around the world (Weisner, 2001). Family assistance can take many forms,
including cleaning, cooking, helping siblings with homework, and providing emotional
support to a sibling or parent. Family assistance during the teenage years impacts
adolescents in divergent ways, as it is associated with both positive and negative biological
and psychological outcomes (Aldridge & Becker, 1993; Telzer, Gonzales & Fuligni, 2014;
Fuligni, Telzer, Bower, Irwin, Kiang & Cole, 2009; Telzer & Fuligni, 2009a). For example,
contributing to the family can help maintain family connectedness for adolescents (Beach,
1997), increasing their happiness (Weisner, 2001; Telzer & Fuligni, 2009b) but it can also be
burdensome, particularly if it conflicts with other social and academic demands (Cohen,
Greene, Toyinbo & Siskowski, 2012; Siskowski, 2006; Bridgeland, Dilulio, & Morison,
2006; East, 2010; Suarez-Orozco & Suarez-Orozco, 1995). Research has also chronicled
associations between family assistance and a number of biological processes and outcomes
during adolescence, indicating that more frequent or intense family assistance is associated
with higher BMI (Fuligni et al., 2009), higher risk for substance use (Telzer et al., 2014),
and elevated circulating levels of the inflammatory markers C-reactive protein and
interleukin-6 two years later (Fuligni et al., 2009). This latter effect is buffered among
adolescents reporting greater role fulfillment (Fuligni et al., 2009), suggesting that finding
meaning and purpose from helping the family can be protective, benefiting adolescents even
when it also feels burdensome (Fuligni & Telzer, 2013, Fuligni et al., 2009). While role
fulfillment may moderate the associations between family assistance and chronic long-term
outcomes, research looking at daily level outcomes finds that role fulfillment also mediates
or partially explains the link between family assistance and daily happiness (Telzer &
Fuligni, 2009b). This suggests that role fulfillment may be a key mechanism through which
family assistance relates to child proximal daily outcomes.

HPA Axis Activity

Despite growing interest in examining how family assistance predicts biological and
psychological outcomes, no known studies have examined the link between family
assistance and the functioning of the hypothalamic—pituitary—adrenal (HPA) axis. The HPA
axis is an important biological mechanism linking psychological stress and physical health
conditions (McEwen, 1998). One indicator of HPA axis output measured in human research
is salivary cortisol. Cortisol is a hormone that regulates a number of important bodily
functions, including those involved with the metabolic, cardiovascular and immune systems
(Chida & Steptoe, 2009). Cortisol levels fluctuate naturally throughout the day, typically
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peaking 30-45 minutes after waking in the morning and subsequently declining from
afternoon to evening (Stalder et al., 2016; Gunnar, Doom & Esposito, 2015). Despite this
normative pattern, individuals vary in their daily cortisol patterns (Adam & Gunnar 2001;
Adam, 2006) and social and psychological experiences have been shown to impact its
release and daily fluctuations (Adam, Quinn, Tavernier, McQuillan, Dahlke, & Gilbert,
2017).

Three indices of HPA functioning are typically examined in psychological research. The first
indicator, diurnal slope, represents the decrease in secreted cortisol from morning to
evening. Deviations from the typical diurnal slope, indicated by a flatter decline over the
day, have been associated with greater risk for physical illness (Adam, Doane, Zinbarg,
Mineka, Craske, & Griffith, 2010). The second indicator, area under the curve (AUC) is a
measure of total daily cortisol output (Pruessner, Kirschbaum, Meinlschmid & Hellhammer,
2003) and is positively associated with chronic stress (Miller, Chen & Zhou 2009). Both
AUC and diurnal slope are impacted by events occurring throughout the course of the day
and are typically examined the same day as experiences of interest (Chida & Steptoe, 2009;
Adam et al., 2006). Finally, cortisol awakening response (CAR), is the steep increase in
cortisol from wake-up to 30-45 minutes after awakening (Stalder et al., 2016). CAR is
considered an indication of the body mobilizing energy to meet the anticipated demands of
the upcoming day (Fries, Dettenborn, & Kirschbaum, 2009). Since CAR occurs shortly after
waking and before the events of the day, it is impacted largely by events the previous day,
and thus is commonly and most effectively examined the day following events or
experiences of interest (Chida & Steptoe, 2009; Adam, Hawkley, Kudielka, & Cacioppo,
2006). Thus, CAR reflects both an anticipatory stress response based on anticipated
demands of the upcoming day and also a reflection of prior-day life events. Deviations from
typical CAR can be either amplified (i.e., a very large increase in cortisol upon wake-up),
which is associated with depression and chronic life stress (Chida & Steptoe, 2009) or
blunted (i.e., a small increase upon wake-up), which is associated with fatigue, burnout and
posttraumatic stress (Chida & Steptoe, 2009; Boggero, Hostinar, Haak, Murphy, &
Segerstrom, 2017). Since moderate levels of CAR are associated with optimal functioning
and outcomes, one way to illuminate whether reductions in CAR are negative (i.e. blunting
to an unhealthy extent) or positive (i.e. lowering to normative, healthy levels), is to examine
potential psychological mediators that shed light on the quality of the adolescent’s daily
experience.

Psychological and social experiences influence HPA functioning and the biological rhythm
of cortisol, likely by prompting signals from the limbic system to the hypothalamus and
pituitary gland, which trigger cortisol release from the adrenal cortex (Adam, Hawkley,
Kudielka, & Cacioppo, 2006). Cortisol levels in the body are then regulated by feedback to
and from multiple brain regions including the pituitary, hypothalamus, and hippocampus
(Adam et a., 2006). Operating through these mechanisms, family assistance may impact
HPA axis activity in divergent ways. On the one hand, if assisting the family is taxing for
adolescents, it may affect the HPA axis output much like a chronic stressor. For example,
family assistance may predict higher AUC, blunted or heightened CAR, or flatter diurnal
slopes, all of which are associated with increased risk for poor psychological and physical
health (Adam et al., 2006; Adam et al., 2010; Boggoro et al., 2017; Ruttle, Javaras, Klein,
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Armstrong, Burk, & Essex, 2013; Williams, Hayman, Daniels, Robinson, Steinberger,
Paridon, & Bazzarre, 2002). Supporting this idea, past research has shown that family
demands (i.e., tasks at home that are perceived as demanding or stressful) are associated
with stress and blunted CAR, but only when those demands also interfere with adolescents’
sleep (Chiang, Tsai, Park, Bower, Almeida, Dahl, & Fuligni, 2016). On the other hand, if
family assistance provides emotional and social benefits to adolescents (Telzer & Fuligni,
2009b), it may be associated with a healthier cortisol profile (e.g., lower AUC or lowered
CAR). As such, family assistance may provide a sense of meaning and purpose for
adolescents (Telzer & Fuligni, 2009b), enabling the HPA axis to optimally adapt and cope
with stressors. Thus, previous research and theory suggest that family assistance could be
related to either adaptive or maladaptive cortisol patterns, and this likely varies based on
whether family assistance is experienced as demanding and burdensome, or if instead it
provides adolescents with a sense of happiness, meaning and role fulfillment.

Role Fulfiliment as a Possible Psychological Mechanism Linking Family
Assistance and HPA Axis Activity

Understanding the psychological mechanisms by which family assistance relates to cortisol
profiles may help to elucidate if such associations are likely to contribute to detrimental or
beneficial effects on current and future health. For example, if a positive psychological
experience such as happiness or role fulfillment mediates the link between family assistance
and cortisol outcomes, this would suggest that family assistance is linked with a more
adaptive HPA-axis function and a lower-risk profile. Conversely, if negative affect states
such as distress or burnout (i.e., stress) mediate the link, this would suggest that family
assistance is associated with maladaptive HPA-axis function and a higher-risk profile. Prior
research has examined the psychological mediators of the link between adolescents’ daily
family assistance and adjustment in this way, highlighting role fulfillment rather than
distress as a mediator (Telzer & Fuligni, 2009a). This work suggests that adolescent’s role
fulfillment, or derived meaning from helping their families, is part of the reason that family
assistance may be associated with positive outcomes. Despite this intriguing prior research,
no known studies have examined if positive psychological processes (e.g., role fulfillment,
happiness) or negative psychological processes (e.g., distress, burnout) are mediators of the
link between family assistance and cortisol profiles.

The Present Study

The present study used a daily diary method to examine whether family assistance is
associated with diurnal cortisol patterns in a culturally diverse sample of adolescents.
Specifically, we sought to answer three key questions: (1) How does family assistance relate
to cortisol patterns, as indicated by cortisol awakening response (CAR), area under the curve
(AUC) and diurnal slope? (2) Is family assistance related to adolescents’ psychological
experiences, as indicated by daily reports of distress, burnout, happiness and role
fulfillment? We separately assessed both positive (i.e., happiness and role fulfillment) and
negative (i.e., distress and burnout) psychological experiences to allow for the possibility
that both may simultaneously be related to family assistance. (3) Are any observed links
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between family assistance and cortisol patterns mediated by a sense of role fulfillment,
happiness, distress or burnout? Finally, we conducted exploratory analyses to examine
whether the association between family assistance and cortisol patterns varies by race, age,
sex, or socio-economic status (SES; operationalized as maternal education). Past research is
inconsistent, suggesting that demographic characteristics may moderate associations
between family assistance and adolescent functioning (Telzer & Fuligni, 2009a Telzer et al.,
2010; Weisner, 2001), but also that family assistance operates similarly across groups of
adolescents (Fuligni et al., 2009; Telzer & Fuligni, 2009b).

The Daily Diary Method

The daily diary method is a uniquely useful method for examining questions related to
adolescents’ daily family assistance behaviors and psychological experiences (Telzer &
Fuligni, 2009b), particularly related to cortisol, which has a unique diurnal pattern that
varies day-by-day. Youth reports of their daily activities, behaviors, and feelings are more
reliable and accurate than when these processes are assessed using traditional retrospective
accounts from a single questionnaire (Bolger, Davis, & Rafaeli, 2003). Daily diary methods
also allow researchers to examine whether specific events, behaviors, and feelings that occur
on one day are associated with psychological and biological processes measured the same
day or the following day. For example, do adolescents exhibit lower CAR following days
that they help their family more? While not causal, data of this nature allows us to gain more
confidence in the likely directionality of effects. In addition, we are able to examine
individual and group differences in the associations between daily-level processes. For
example, is the association between family assistance and CAR the same for male and
female youth? In contrast to our method, prior literature that examines links between social
experiences and HPA axis functioning has averaged cortisol across days, which precludes
the ability to examine diurnal variations and day-to-day associations with familial and
psychological experiences (e.g Adam et al., 2010; DeSantis, Adam, Doane, Mineka, 2007).
More recent studies emphasize the importance of examining cortisol day-by-day to capture
how it varies in response to daily activities, experiences and behaviors (Myin-Germeys,
Oorschot, Collip, Lataster, Delespaul, & Van, 2009; Sladek, & Doane, 2015; Deer, Shields,
Ivory, Hostinar, & Telzer, in press). Accordingly, the current study capitalized on daily diary
methods to investigate whether adolescents’ daily family assistance predicts their diurnal
cortisol, and whether that is explained by their daily psychological experiences.

Methods

Participants

Participants included 370 adolescents (57.3% female) between the ages of 11 and 18 years
(M age = 14.63 years, SD = 1.39 years). The sample was racially and ethnically diverse:
39.46% non-Hispanic White (from here on referred to as White, /= 146), 25.4% Asian (M
=94, 11 of whom were mixed [i.e., Asian and White], 17.8% Hispanic (V= 66, 11 of whom
were mixed [i.e., Hispanic and White]), 10.8% African American (N = 40, 9 of whom were
mixed [i.e., African American and White]), and 6.5% other race (N = 24). The sample was
also socioeconomically diverse. Using maternal education as an indicator of socioeconomic
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Procedure

Measures

status, approximately 10% of mothers had less than an 8th grade education, 13% did not
complete high school, 24% completed high school, 27% completed post-secondary
education (college, trade, or vocational school), and 23% completed graduate school (3%
declined to answer). Participants were recruited from the community using convenience
sampling, including posting flyers at schools, posting on listservs serving ethnic minority
families, recruiting participants from previous studies who agreed to be contacted for other
research studies, and word of mouth. Participants were compensated $10 in total for
completing the daily diaries and $10 for completing the saliva samples. In addition,
adolescents were told that they would receive a $20 bonus if inspection of the data indicated
that they had completed all the diaries and saliva samples correctly and on time. All
participants provided written consent or assent and all procedures were approved by the
sponsoring institution’s Committee on Human Subjects.

Participants were provided with 14 days of diary checklists and a saliva collection kit to
complete on days 2 through 5 of the diaries. These days included both weekdays and
weekends. The order of days differs between participants depending on the day of the week
that they started, however all participants had the same proportion of weekday to weekend
data if they completed all of the diaries (completion rate 93.8%, with 345 adolescents
completing all diaries across all four days of saliva collection). Participants were given the
choice of completing the diaries with paper and pencil or via a secure website. In order to
verify the time that checklists were completed, participants who chose to respond with paper
and pencil responses were given 14 manila envelopes and an electronic time stamper (Dymo
Corporation, Stamford, CT). 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. Participants were instructed to place their completed checklists into a
sealed envelope each night and to stamp the seal of the envelope with the time stamper.
Participants who completed surveys online were sent an email with the link to each daily
diary survey, and the time and date of completion were recorded via the website. The daily
diary checklists were 3 pages long and each took approximately 5-10 min to complete.

Diurnal cortisol.—Adolescents provided saliva samples via passive drool method on days
2 through 5 of the daily diaries. These days were selected in order to ensure consistency
across participants, and to minimize error by completing samples as soon as possible after
the initial instructions. As with the diaries, saliva sample days included both weekdays and
weekends, depending on the day of the week that the participant started their diaries. On
saliva sample days, participants provided saliva at 4 time-points each day for a total of 16
samples: (1) immediately upon wake up, (2) 30 min after waking up, (3) 5 pm (or before
dinner), and (4) 8 pm (or before bed). Participants were advised to take their samples before
or no less than 30 minutes after brushing their teeth, drinking, eating, or using tobacco.
Participants recorded the timing of each sample using a log-card and stamped with an
electronic time stamper (Dymo Corporation, Stamford, CT), which printed the current date
and time and was programmed with a security code so that participants could not change the
accurate and correct date and time. Participants stamped the card beside the heading for each
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sample and immediately placed the sample in their fridge. At the end of the saliva collection
days, participants or research staff brought the samples to the research laboratory, where
samples were stored in a —80°C freezer. At the end of the data collection period, the samples
were shipped to the Laboratory of Biological Psychology at the Technical University of
Dresden, Germany where they were assayed in duplicate using high-sensitivity
chemiluminescence-immunoassays (IBL International, Hamburg, Germany). The inter-assay
coefficient of variation (CV) was less than 8%.

We computed diurnal slope, CAR, and AUC using standard formulas. Specifically, diurnal
slopes were computed as the difference between the fourth (bedtime) cortisol sample and the
first morning sample, divided by the time elapsed between these two samples (Pruessner et
al., 2003). We computed the cortisol awakening response as the increase in cortisol from
wake to 30 min post-wake (Pruessner et al., 2003). For samples one and two, which were
used to compute cortisol awakening response, 15— 45 minutes between the two samples was
considered to be on time (Adam & Kumari, 2009). According to this metric, 98% of samples
were collected on time. Seven samples were collected more than 45 minutes apart. Four
additional samples were not collected in the morning, but upon waking in the afternoon. The
total cortisol area under the curve (AUC) was computed using the trapezoid method
(Pruessner et al., 2003). Cortisol values exceeding 60 nmol/l were flagged as outliers and
excluded from analyses.

Family assistance.—Daily family assistance data from the four days that salivary cortisol
was collected (and one day prior for CAR analyses) were used for our analyses in order to
best capture potential associations between daily family assistance and diurnal cortisol.
Daily family assistance was measured by a set of questions on the daily checklist that asked
participants to indicate whether they did any of the following activities to help their family
each day: helped to clean your apartment or house, took care of your brothers or sisters, ran
an errand for your parents or family, helped your brothers or sisters with their schoolwork,
helped to cook a meal for your family, provided emotional support to your family, (i.e.
listened, gave advice, comforted). The list of activities was derived from focus group studies
of adolescents and has been used successfully in previous studies with these populations
(Fuligni et al., 2009; Telzer & Fuligni 2009a; Hardway & Fuligni, 2006). A Family
Assistance variable was created by summing the number activities that the adolescent
performed each day, ranging from 0-7.

Daily psychological experience.—Daily psychological experience was assessed with
items on the daily checklist that were drawn from the Profile of Mood States (McNair, Lorr,
& Droppleman, 1971). Adolescents used a 5-point scale ranging from 1 (not at all) to 5
(extremely) to indicate the extent to which they felt a number of emotions each day. A
Distress variable was calculated from nine items (sad, hopeless, discouraged, on edge,
unable to concentrate, uneasy, nervous, stressed, worried), overall Cronbach’s a =.92, daily
a =.858-.942. A Happiness variable was calculated from two items (joyful and happy),
overall a = .80, daily a =.740-.836. A Burnoutvariable was calculated from three items
(fatigue, exhausted, and worn-out), overall a = .84, daily a = .803-.881. A Role Fulfillment
variable was calculated from two additional items in the daily diary in which participants
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responded on a seven-point Likert-type scale ranging from 1 (Not at all) to 7 (Extremely) to
report the extent to which they felt like “a good son or daughter” and “a good brother or
sister” that day. Role fulfillment was calculated as the mean of the available data from these
two items, overall a = .80, daily a = .664-.856.

Data Analysis

Results

All analyses performed were linear mixed effects models that nested days (level 1) within
participants (level 2). Fixed effects were tested at the level of participants (i.e., level 2). This
statistical approach accounts for dependency within participants and introduces less bias due
to missing data compared to traditional statistical analyses, such as repeated measures
ANOVA (Finch, Bolin & Kelley 2014; Bryk & Raudenbush 1992). To manage missing data,
we used listwise deletion for person-day elimination. All analyses were conducted using
Statistical Analysis Software (SAS, Version 9.4).

To examine whether family assistance relates to cortisol, we conducted linear mixed effects
models that included family assistance as a level 1 predictor of cortisol parameters (diurnal
slope, CAR, AUC), each examined independently in separate analyses. To examine whether
family assistance relates to daily psychological experience, we conducted linear mixed
effects models that included family assistance as a level 1 predictor of four variables of daily
psychological experience: distress, happiness, burnout and role fulfillment. To examine
whether daily psychological experiences explain the link between family assistance and
cortisol outcomes, we modeled CAR as a function of family assistance and role fulfillment
in a linear mixed mediation model. This allowed us to test whether family assistance-related
differences in CAR persist after accounting for role fulfillment, when controlling for race,
sex and age. We conducted a mediation of lower level effect (1 1 1 mediation), which is
recommended for multi-level data (Bauer, Preacher, & Gil, 2006). We used Soble’s test to
determine the indirect effect.

Age, sex, and race or ethnicity were included as covariates in all analyses, given that
preliminary analyses indicated that each was related to cortisol, family assistance or both
(see Table 1). Sex was coded Male = 0 and Female = 1. Race was dummy coded within each
race (i.e., African American = 1, not African American = 0). Age was entered as numeric
age. Because SES (as measured by maternal education) was not significantly related to
family assistance (p = .33) or cortisol outcomes (ps = .3-.7), we did not include it as a
covariate in analyses.

Sample Characteristics

Table 1 displays sample characteristics for primary constructs, overall and by sample
demographics. Table 2 displays bivariate correlations among the major constructs of interest,
which represent the averages across the diary days. As indicated in Table 2, cortisol indices
showed expected correlations with each other, and daily psychological experience variables
also showed expected correlations with each other. The only cortisol outcome showing
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significant associations with family assistance was the next day CAR, which was inversely
correlated with family assistance.

Family Assistance and Cortisol

To examine the association between family assistance and diurnal cortisol, we modeled the
daily level association between cortisol outcomes (diurnal slope, CAR, AUC) as a function
of family assistance in three separate models. Each outcome on a particular day for a
particular adolescent was modeled as a function of the average of that outcome of the
adolescent across days and their daily family assistance, controlling for their race, age and
sex. A random intercept was included for each subject.

Results indicate that daily family assistance was significantly associated with CAR, such
that on days when adolescents assisted their families more, they had lower CAR the next day
compared to days when they assisted their families less (see Table 3a). There was no
association between family assistance on AUC or diurnal slope (ps> .11).

Family Assistance and Daily Psychological Experience

To examine associations between family assistance and daily psychological experience, we
next modeled happiness, burnout, distress and role fulfillment as a function of family
assistance, in a linear mixed model, again controlling for race, age and sex. We used a
similar model as with our first aim but replaced the cortisol outcomes with each daily
psychological experience.

Overall, participants reported fewer negative and more positive psychological outcomes on
days that they assisted their families more (see Table 3b). Specifically, family assistance was
negatively associated with distress and burnout, such that on days that participants helped
their families more, they reported feeling less distress and less burnout compared to days
when they helped their families less. Conversely, family assistance was positively
association with happiness and role fulfillment, such that on days that participants helped
their families more, they reported more happiness and role fulfillment compared to days
when they helped their families less. Overall, these results suggest that daily family
assistance is associated with decreased negative psychological outcomes and increased
positive psychological outcomes.

Daily Psychological Experience and Cortisol

To examine associations between daily psychological experience and cortisol, we next
modeled each cortisol outcome (diurnal slope, CAR, AUC,) as a function of each
psychological variable (distress, burnout, happiness and role fulfillment) in a mixed linear
model, again controlling for age, sex and race. We used a similar model as in our first and
second aims but replaced the independent and dependent variables.

We first modeled CAR as a function of each psychological variable. Role fulfillment was
negatively associated with CAR, such that when participants experienced more role
fulfillment, they had lower CAR the next day compared to days when they experienced less
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role fulfilment (Table 3c). Burnout was marginally negatively associated with CAR, and
distress and happiness were not related to next day CAR (o> .726).

We also modeled diurnal slope and AUC each as a function of each psychological variable.
Burnout was positively associated with diurnal slope, (B = 0.06, SE= 0.03, p=.042),
whereas distress, happiness, and role fulfillment were not related to diurnal slope (p>.122).
Distress was marginally and positively associated with AUC (B = 7.00, SE=4.10, p=.089),
whereas burnout, happiness, and role fulfillment were not related to AUC (p > .167).

Does Role Fulfillment Explain Differences in Cortisol Awakening Response?

Since daily family assistance was negatively associated with next day CAR, we examined
potential psychological mechanisms that could explain this association and unpack whether
this cortisol response likely represents a low-risk or high-risk profile. Of our psychological
variables of interest, only role fulfillment was related to next day CAR and family assistance
and so was a potential mediator. Mediation analysis indicated that the total effect of family
assistance on CAR was significant (estimate = -0.932, p=.002, 95% CI [-0.148, —0.155]).
The effect of family assistance on role fulfillment was also significant (estimate = 0.156, p
<.001, 95% CI [0.103, 0.210]), as was the effect of role fulfillment on CAR (estimate =
-0.730, p=.032, 95% CI [-1.398, —0.062]). The direct effect of family assistance on CAR
was also significant (estimate = —0.818, p=.015, 95% CI [-1.534, —0.329]). Finally, the
mediation effect of role fulfillment was significant (estimate = -0.114, p=.048, 95% ClI
[-0.227, —0.001]). These results suggest that role fulfillment explains, in part, the
association between family assistance and CAR.

We reran all models with instrumental support (6 items) and emotional support (1 item)
separately as predictors, given previous work suggesting that instrumental support is linked
with differential outcomes compared to emotional support (Tsai, Gonzales & Fuligni, 2016).
The results remained the same. We also reran all models excluding participants who were
taking steroid medications (N = 4) and the results remained the same.

Exploratory Analysis with Demographics

Finally, we conducted exploratory analyses to examine whether the associations between
family assistance and outcomes varies by race, age sex, and SES. We modeled CAR and
psychological outcomes (i.e., role fulfillment, happiness, distress and burnout) each as a
function of family assistance with race, age sex, and SES entered as cross-level interactions
(see Table 4). Male and White youth served as the reference group. The association between
family assistance on CAR did not vary by age, sex, or SES. We did find significant
differences for Hispanic and other and mixed race youth, who differed from White youth.
For both groups, their CAR was higher than White youth following days when they assisted
their family more. See Table 4 for cross-level interaction for family assistance on role
fulfillment, happiness, distress, and burnout.

Discussion

The present study examined family assistance, the act of providing instrumental and
emotional support to one’s family, which is a significant yet understudied aspect of family
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interactions during adolescence. Results from the present study contribute to a growing body
of research that has highlighted both positive and negative psychological, social and
biological consequences of family assistance during adolescence; here, we provide the first
known evidence of how helping the family during the teenage years relates to diurnal
cortisol rhythm, an index of HPA activity, as well as psychological outcomes. Our results
indicate that family assistance is associated with lower next day CAR, which is mediated by
greater role fulfillment.

The primary goal of this study was to examine the association between family assistance and
diurnal cortisol outcomes. Analyses indicated that greater family assistance predicts lower
next day CAR, suggesting that providing more assistance to the family on one day is
associated with lower cortisol reactivity upon waking the following day. Interestingly, daily
family assistance was not related to diurnal slope or AUC. Why might family assistance be
related to CAR and not to diurnal slope or AUC? Part of the explanation might be that CAR
is relatively independent from cortisol output during the rest of the day and is only loosely
associated with later diurnal cortisol (Schmidt-Reinwald, Pruessner, Hellhammer,
Federenko, Rohleder, Schirmeyer, & Kirschbaum, 1999; Edwards, Clow, Evans, &
Hucklebridge, 2001). As such, it may operate on different regulatory mechanisms compared
to diurnal slope and AUC (Chida & Steptoe, 2009). Indeed, previous meta-analyses indicate
that psychosocial experiences have unique and significant associations with CAR,
suggesting that it may be particularly sensitive to psychosocial processes relative to other
cortisol indicators (Chida & Steptoe, 2009). A second part of the explanation might be
because of temporal delay, or daily experiences taking a day to translate into biological
profiles to “get under the skin”. Prior literature suggests that CAR reflects both an
anticipatory mobilization of the stress response system for the upcoming day, and also a
reflection of prior-day life events (Chida & Steptoe, 2009; Adam, et al., 2006). These results
provide further evidence of the association between CAR and previous day experiences, in
contrast to other cortisol indices (Chida & Steptoe, 2009).

Understanding the psychological mechanisms by which family assistance relates to cortisol
helps to elucidate if such associations are positive or negative, given that both blunted and
heightened cortisol are related to negative outcomes (Chida & Steptoe, 2009). As such, we
examined links between daily family assistance, positive and negative daily psychological
experiences, and cortisol output. We found that adolescents reported less distress and
burnout, and more happiness and role fulfillment, on days that they helped their families
more. A reduction in distress and burnout and an increase in happiness and role fulfillment
as a function of greater family assistance are meaningful outcomes in and of themselves, as
they are key indices of psychological well-being (Telzer & Fuligni, 2009b). Furthermore,
these psychological experiences are important because they contribute to a variety of other
positive outcomes in youth, ranging from school achievement and school behaviors (Quinn
& Duckworth, 2007) to physical health, both in the short- and long-term (Mahon, Yarcheski
& Yarcheski 2005; Trzesniewski, Donnellan, Moffitt, Robins, Poulton, & Caspi, 2006).
These results are consistent with prior research documenting how helping the family is
associated with meaningful psychological benefits for adolescents (Fuligni & Telzer, 2013;
Telzer & Fuligni, 2009b). Further, they are also consistent with work demonstrating that,
generally, providing daily assistance to the family is not uniformly associated with stress
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(Telzer & Fuligni, 2009b, Fuligni, Yip, & Tseng, 2002) but rather can contribute to feelings
of happiness and role fulfillment (Telzer & Fuligni, 2009b, Walsh, Shulman, Bar-On, & Tsur
2006). Together, these results replicate and reiterate the beneficial psychological outcomes
associated with assisting the family during adolescence.

Since moderate levels of CAR are associated with optimal functioning and outcomes, it was
important to examine whether reductions in CAR were negative (i.e. blunting to an
unhealthy degree) or positive (i.e. lowering to normal, healthy levels; Chida & Steptoe,
2009). We chose to examine role fulfillment as a mediator given previous evidence that role
fulfillment mediates the association between family assistance and happiness on a daily level
(Telzer & Fuligni, 2009b). If the association between family assistance and CAR was
mediated by distress or burnout (or other negative psychological constructs), then that would
suggest that lower CAR is potentially signaling a maladaptive stress response. However, the
association between family assistance and CAR was explained, in part, by a positive
psychological experience (i.e., role fulfillment). This suggests that family assistance is
associated with a positive reduction in CAR, rather than negative blunting. Given the
inconsistency of prior literature in terms of distinguishing whether relatively lower or higher
CAR responses are adaptive or maladaptive, we chose to utilize this approach of examining
shared variance (i.e., with role fulfillment) to untangle the potential mechanism at play.
However, we also acknowledge that this is somewhat exploratory and cannot definitively
indicate that lower CAR is healthier. With this acknowledgment, our findings are consistent
with prior research showing that role fulfillment, in conjunction with family assistance, is
associated with positive health outcomes in youth. Prior research indicates for example that
role fulfillment partly explains the link between family assistance and happiness on a daily
level (Telzer & Fuligni, 2009b) and adolescents who feel greater role fulfillment from
helping their family show increased activity in reward-related brain regions when
contributing to their family (Telzer, Fuligni, Lieberman, & Galvan, 2013). Taken together,
these findings highlight the importance of adolescents’ feelings of role fulfillment when
helping the family for predicting well-being. The present findings build on existing literature
by demonstrating that role fulfillment may also be an important mechanism linking
adolescents’ daily family experience and HPA axis functioning.

Finally, we conducted exploratory analyses to see if the associations between family
assistance and CAR varied by race, age, SES, and sex (Table 4). The association between
family assistance and lower CAR did not vary by these variables, with the exception of the
Hispanic and Other and Mixed race group, who showed a higher CAR response following
days when they assisted their family more. Given the small sample and heterogeneity of the
Mixed race youth, we do not interpret this further. The effect for the Hispanic youth is
consistent with previous research suggesting that Hispanic youth value family obligation and
engage in more family assistance compared to other groups (Telzer & Fuligni 2009b).
Although family assistance may be valued more among Hispanic youth, it has also been
linked to poorer school performance in Mexican compared to European youth, suggesting
that it is a more demanding or stressful daily activity in Hispanic families, perhaps due to
higher overall levels of family assistance behaviors (Telzer & Fuligni, 2009a). Indeed, the
current study also shows more burnout on days of greater family assistance among Hispanic
youth compared to White youth. Future research should further examine how the association
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between family assistance and cortisol responses are moderated by race and ethnicity. Future
research should also examine other contextual variables as potential moderators, family
conflict, parental distress, or extreme economic hardship (Telzer, Tsai, Gonzales, & Fuligni,
2015; Tsai, Telzer, Gonzales, & Fuligni, 2013).

In understanding the implications of helping the family during adolescence, it is important to
draw a distinction between normative levels of family assistance, such as those studied here,
and intense family caregiving responsibilities. This study does not differentiate between
family assistance that is perceived as excessively demanding versus that which is
experienced positively, but future research should examine that distinction. Indeed, data
suggest that over 1 million youth in the U.S. between ages 8 and 18 provide high levels of
daily care for a parent, sibling or other relative in need of assistance at home (Hunt, Levine,
& Naiditch, 2005), which is distinct from the moderate levels of family assistance that are
the focus of the present study. This intensity of care provided by children and adolescents
may be present more often in family contexts that are more difficult, for example
characterized by parental illness or poverty (Telzer & Fuligni, 2009a; Tsai, Gonzales, &
Fuligni, 2016). Intense levels of family care during childhood and adolescence may be
associated with more negative psychological outcomes (Siskowski, 2006; Shifren & Chong,
2012; Burton, 2007) compared to the family assistance studied here. Future research should
establish a clear distinction between moderate levels of family assistance and intense
caregiving and investigate potential differential impacts on psychological and physiological
functioning.

Several limitations in the current study should be acknowledged. First, we were
unfortunately unable to control for sleep, physical activity, smoking or alcohol, all of which
could impact cortisol. We were also unable to control completely for medication use as we
only collected this information from a small subset of participants. Future research should
carefully control for these variables. Due to the rich nature of our daily diary and cortisol
assessments, there was also a level of missing data. Days that adolescents did not provide
daily dairy or cortisol data might represent some of their most difficult days, and thus we
may be missing important days that were more stressful for adolescents. Further, there may
be selection biases, as youth who did not participate in the study may come from the most
difficult home contexts, for example those experiencing economic hardship, parental illness
or absence. Thus, we may be missing an important subset of adolescents. In addition, our
measure of family assistance was a count measure of the number of different family
assistance activities adolescents completed, and it did not take into consideration the amount
of time spent on each activity. As such, it is unclear from the current study how timing or
intensity may affect the association between family assistance, cortisol and psychological
experience. Future work should measure the timing and chronicity of family assistance to
provide a more nuanced index of this type of activity. In addition, many other variables
could impact if, how, and when adolescents help the family. For example, this study does not
address whether family assistance is internally or externally motivated, although prior
evidence suggests that family assistance increases with family need (Tsai et al., 2016).
Unpacking the motivation and context of family assistance behaviors in adolescence can
further disentangle the complex relation between helping behaviors and psychobiological
responses. Future work should also continue to distinguish between emotional support and
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instrumental support (Tsai et al., 2016), and examine potentially different associations
between these two types of family assistance and biological and psychological outcomes.
Finally, although the present study utilizes daily diary methods that can account for
individual differences and thus offer robust predictive power (Telzer & Fuligni, 2009b), the
direction of causality between family assistance, cortisol awakening response, and role
fulfillment cannot be determined in this study. Future experimental work could address this
issue by randomly assigning adolescents to assist their families (or not) and examine the
psychological and biological outcomes of such a manipulation.

Conclusions

The results of this study highlight a possible biological and psychological benefit of
assisting the family during the teenage years. This is the first known study to examine how
daily family assistance relates to daily variations in cortisol output, thus providing greater
insight into how cortisol varies and fluctuates in connection with normative daily behaviors
in adolescents’ lives. The strength of our findings lies in daily diary methodology and daily
saliva sample collection, and in the diverse and relatively large sample of adolescents. This
work builds on a growing body of literature chronicling positive associations with family
assistance and role fulfillment, ranging from academic success (Telzer & Fuligni, 2009a) to
a reduction in risk-taking behaviors (Telzer et al., 2013) and extends these findings to
cortisol and the HPA axis, an important indicator of short-term and long-term physical and
mental health, for the first time. Overall, our findings highlight how assisting the family may
be a valuable activity for adolescents that contributes to a sense of role fulfillment, thus
increasing their psychological and physiological well-being.

Acknowledgements:

This manuscript was prepared with support from the National Institutes of Health Grant RO1DA039923 and
National Science Foundation Grant SES 1459719 provided to EHT, the Department of Psychology at the University
of Illinois, and the Department of Psychology and Neuroscience at the University of North Carolina at Chapel Hill.
We greatly appreciate Chris Weissen and the Odum Institute for assistance with data analysis.

References

Adam EK & Gunnar MR (2001). Relationship functioning and home and work demands predict
individual differences in diurnal cortisol patterns in women. Psychoneuroendocrinology, 26, 189—
208. [PubMed: 11087964]

Adam EK (2006). Transactions among adolescent trait and state emotion and diurnal and momentary
cortisol activity in naturalistic settings. Psychoneuroendocrinology, 31(5), 664-679. [PubMed:
16584847]

Adam EK, Hawkley LC, Kudielka BM, & Cacioppo JT (2006). Day-to-day dynamics of experience-
cortisol associations in a population-based sample of older adults. Proceedings of the National
Academy of Sciences of the United States of America, 103(45), 17058-17063. doi:10.1073/
pnas.0605053103 [PubMed: 17075058]

Adam EK, & Kumari M (2009). Assessing salivary cortisol in large-scale, epidemiological research.
Psychoneuroendocrinology, 34(10), 1423-1436. [PubMed: 19647372]

Adam EK, Doane LD, Zinbarg RE, Mineka S, Craske MG, & Griffith JW (2010). Prospective
prediction of major depressive disorder from cortisol awakening responses in adolescence.
Psychoneuroendocrinology, 35(6), 921-931. [PubMed: 20079576]

Child Dev. Author manuscript; available in PMC 2021 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Armstrong-Carter et al. Page 15

Adam EK, Quinn ME, Tavernier R, McQuillan MT, Dahlke KA, & Gilbert KE (2017). Diurnal cortisol
slopes and mental and physical health outcomes: A systematic review and meta-analysis.
Psychoneuroendocrinology, 83, 25-41. doi:10.1016/j.psyneuen.2017.05.018 [PubMed: 28578301]

Aldridge J, & Becker S (1993). Children who care: inside the world of young carers. Loughborough:
Young Carers Research Group.

Bauer DJ, Preacher KJ, & Gil KM (2006). Conceptualizing and testing random indirect effects and
moderated mediation in multilevel models: New procedures and recommendations. Psychological
Methods, 11(2), 142-163. doi:10.1037/1082-989X.11.2.142 [PubMed: 16784335]

Beach DL (1997). Family caregiving: The positive impact on adolescent relationships. The
Gerontologist, 37(2), 233-238. [PubMed: 9127979]

Boggero IA, Hostinar CE, Haak EA, Murphy MLM, & Segerstrom SC (2017). Psychosocial
functioning and the cortisol awakening response: Meta-analysis, P-curve analysis, and evaluation
of the evidential value in existing studies. Biological Psychology, 129, 207-230. doi:10.1016/
j.biopsycho.2017.08.058 [PubMed: 28870447]

Bolger N, Davis A, & Rafaeli E (2003). Diary methods: Capturing life as it is lived. Annual Review of
Psychology, 54(1), 579-616. doi:10.1146/annurev.psych.54.101601.145030

Bridgeland JM, Dilulio JJ Jr., & Morison KB (2006). The Silent Epidemic. Retrieved 9/22/18 from
www.civicenterprises.net/pdfs/thesilentepidemic3-06.pdf.

Bryk AS, & Raudenbush SW (1992). Hierarchical linear models for social and behavioral research:
Applications and data analysis methods.

Burton L (2007). Childhood adultification in economically disadvantaged families: A conceptual
model. Family Relations, 56(4), 329-345. d0i:10.1111/j.1741-3729.2007.00463.x

Chiang JJ, Tsai KM, Park H, Bower JE, Almeida DM, Dahl RE, . . . Fuligni AJ (2016). Daily family
stress and HPA axis functioning during adolescence: The moderating role of sleep.
Psychoneuroendocrinology, 71, 43-53. doi:10.1016/j.psyneuen.2016.05.009 [PubMed: 27235639]

Chida VY, & Steptoe A (2009). Cortisol awakening response and psychosocial factors: A systematic
review and meta-analysis. Biological Psychology, 80(3), 265-278. doi:10.1016/
j.biopsycho.2008.10.004 [PubMed: 19022335]

Cohen D, Greene JA, Toyinbo PA, & Siskowski CT (2012). Impact of family caregiving by youth on
their psychological well-being: A latent trait analysis. The journal of behavioral health services &
research, 39(3), 245-256. [PubMed: 22382804]

Deer LK, Shields GS, Ivory SL, Hostinar, &Telzer (in press). Racial/ethnic disparities in cortisol
diurnal patterns and affect in adolescence. Development and Psychopathology.

de Kloet ER (1991). Brain corticosteroid receptor balance and homeostatic control. Frontiers in
Neuroendocrinology., 12, 95-164.

DeSantis AS, Adam EK, Doane LD, Mineka S, Zinbarg RE, & Craske MG (2007). Racial/Ethnic
differences in cortisol diurnal rhythms in a community sample of adolescents. Journal of
Adolescent Health, 41(1), 3-13. doi:10.1016/j.jadohealth.2007.03.006 [PubMed: 17577528]

East PL, & Weisner TS (2009). Mexican american adolescents’ family caregiving: Selection effects
and longitudinal associations with adjustment. Family Relations, 58(5), 562-577. doi:10.1111/
J.1741-3729.2009.00575.x [PubMed: 24000269]

East PL (2010). Children’s provision of family caregiving: Benefit or burden? Child Development
Perspectives, 4(1), 55-61. d0i:10.1111/j.1750-8606.2009.00118.x

Finch WH, Bolin JE, & Kelley K (2014). Multilevel modeling using R. Baton Rouge: CRC Press.

Fries E, Dettenborn L, & Kirschbaum C (2009). The cortisol awakening response (CAR): Facts and
future directions. International Journal of Psychophysiology, 72(1), 67-73. d0i:10.1016/
J.ijpsycho.2008.03.014 [PubMed: 18854200]

Fuligni AJ, Yip T, & Tseng V (2002). The impact of family obligation on the daily activities and
psychological well-being of chinese american adolescents. Child Development, 73(1), 302-314.
doi:10.1111/1467-8624.00407 [PubMed: 14717259]

Fuligni AJ, Telzer EH, Bower J, Irwin MR, Kiang L, & Cole SW (2009). Daily family assistance and
inflammation among adolescents from latin american and european backgrounds. Brain, Behavior,
and Immunity, 23(6), 803-809. doi:10.1016/j.bbi.2009.02.021

Child Dev. Author manuscript; available in PMC 2021 May 01.


http://www.civicenterprises.net/pdfs/thesilentepidemic3–06.pdf

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Armstrong-Carter et al. Page 16

Fuligni AJ, & Telzer EH (2013). Another way family can get in the head and under the skin: The
neurobiology of helping the family. Child Development Perspectives, 7(3), 138-142. do0i:10.1111/
cdep.12029

Gunnar MR, Doom JR, & Esposito EA (2015). Psychoneuroendocrinology of stress: Normative
development and individual differences. Handbook of child psychology and developmental
science, 1-46.

Hardway C, & Fuligni AJ (2006). Dimensions of family connectedness among adolescents with
mexican, chinese, and european backgrounds. Developmental Psychology, 42(6), 1246-1258.
doi:10.1037/0012-1649.42.6.1246 [PubMed: 17087556]

Kavanaugh MS, Stamatopoulos V, Cohen D, & Zhang L (2016). Unacknowledged caregivers: A
scoping review of research on caregiving youth in the United States. Adolescent Research Review,
1(1), 29-49.

Mahon NE, Yarcheski A, & Yarcheski TJ (2005). Happiness as related to gender and health in early
adolescents. Clinical Nursing Research, 14(2), 175-190. d0i:10.1177/1054773804271936
[PubMed: 15793274]

McEwen BS. (1998). Stress, adaptation, and disease: Allostasis and allostatic load. Annals of the New
York academy of sciences 840, 33—-44. [PubMed: 9629234]

McNair DM, Lorr M, & Droppleman LF (1971). Profile of mood states, Educational and Industrial
Testing Service. San Diego, CA.

Miller GE, Chen E, & Zhou ES (2007). If it goes up, must it come down? chronic stress and the
hypothalamic-pituitary-adrenocortical axis in humans. Psychological Bulletin, 133(1), 25-45.
doi:10.1037/0033-2909.133.1.25 [PubMed: 17201569]

Myin-Germeys |, Oorschot M, Collip D, Lataster J, Delespaul P, & van Os J (2009). Experience
sampling research in psychopathology: Opening the black box of daily life. Psychological
Medicine, 39(9), 1533-1547. doi:10.1017/S0033291708004947 [PubMed: 19215626]

Pruessner JC, Kirschbaum C, Meinlschmid G, & Hellhammer DH (2003). Two formulas for
computation of the area under the curve represent measures of total hormone concentration versus
time-dependent change. Psychoneuroendocrinology, 28(7), 916-931. doi:10.1016/
S0306-4530(02)00108-7 [PubMed: 12892658]

Quinn PD, & Duckworth AL (2007). Happiness and academic achievement: Evidence for reciprocal
causality. The Annual Meeting of the American Psychological Society; 24:27.5.

Ruttle PL, Javaras KN, Klein MH, Armstrong JM, Burk LR, & Essex MJ (2013). Concurrent and
longitudinal associations between diurnal cortisol and body mass index across adolescence.
Journal of Adolescent Health, 52(6), 731-737. doi:10.1016/j.jadohealth.2012.11.013 [PubMed:
23402983]

Sladek MR, & Doane LD (2015;2014;). Daily diary reports of social connection, objective sleep, and
the cortisol awakening response during adolescents’ first year of college. Journal of Youth and
Adolescence, 44(2), 298-316. doi:10.1007/s10964-014-0244-2 [PubMed: 25537099]

Schmidt-Reinwald A, Pruessner JC, Hellhammer DH, Federenko I, Rohleder N, Schirmeyer TH, &
Kirschbaum C (1999). The cortisol response to awakening in relation to different challenge tests
and a 12-hour cortisol rhythm. Life Sciences, 64(18), 1653-1660. doi:10.1016/
S0024-3205(99)00103-4 [PubMed: 10328525]

Shifren K, & Chong A (2012). Health-related behaviors: A study among former young caregivers.
Journal of Adult Development, 19(2), 111-121. doi:10.1007/s10804-011-9140-0

Siskowski C (2006). Young caregivers: Effect of family health situations on school performance. The
Journal of School Nursing, 22(3), 163-169. doi:10.1177/10598405060220030701 [PubMed:
16704286]

Stalder T, Kirschbaum C, Kudielka BM, Adam EK, Pruessner JC, Wiist S, Dockray S, Smyth N, Evans
P, Hellhammer DH and Miller R, (2016). Assessment of the cortisol awakening response: expert
consensus guidelines. Psychoneuroendocrinology, 63, 414-432. [PubMed: 26563991]

Suarez-Orozco C, & Suarez-Orozco M (1995). Transformations: Immigration, family life, and
achievement motivation among latino adolescents. Cambridge University Press.

Child Dev. Author manuscript; available in PMC 2021 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Armstrong-Carter et al. Page 17

Telzer EH, & Fuligni AJ (2009a). A longitudinal daily diary study of family assistance and academic
achievement among adolescents from mexican, chinese, and european backgrounds. Journal of
Youth and Adolescence, 38(4), 560-571. doi:10.1007/s10964-008-9391-7 [PubMed: 19636728]

Telzer EH, & Fuligni AJ (2009b). Daily family assistance and the psychological well-being of
adolescents from latin american, asian, and european backgrounds. Developmental Psychology,
45(4), 1177-1189. doi:10.1037/a0014728 [PubMed: 19586187]

Telzer EH, Masten CL, Berkman ET, Lieberman MD, & Fuligni AJ (2010). Gaining while giving: An
fMRI study of the rewards of family assistance among white and latino youth. Social
Neuroscience, 5(5), 508-518. d0i:10.1080/17470911003687913 [PubMed: 20401808]

Telzer EH, Fuligni AJ, Lieberman MD, & Galvan A (2013). Meaningful family relationships:
Neurocognitive buffers of adolescent risk taking. Journal of Cognitive Neuroscience, 25(3), 374—
387. d0i:10.1162/jocn_a_00331 [PubMed: 23163412]

Telzer EH, Gonzales N, & Fuligni AJ (2014). Family obligation values and family assistance
behaviors: Protective and risk factors for Mexican—American adolescents’ substance use. Journal
of Youth and Adolescence, 43(2), 270-283. doi:10.1007/s10964-013-9941-5 [PubMed: 23532598]

Telzer EH, Tsai KM, Gonzales N, & Fuligni AJ (2015). Mexican American adolescents’ family
obligation values and behaviors: Links to internalizing symptoms across time and context.
Developmental psychology, 51(1), 75. [PubMed: 25546596]

Tsai KM, Gonzales NA, & Fuligni AJ (2016). Mexican american adolescents’ emotional support to the
family in response to parental stress. Journal of Research on Adolescence, 26(4), 658-672.
doi:10.1111/jora.12216 [PubMed: 28453218]

Tsai KM, Telzer EH, Gonzales NA, & Fuligni AJ (2013). Adolescents’ daily assistance to the family in
response to maternal need. Journal of Marriage and Family, 75(4), 964-980. [PubMed: 23913983]

Trzesniewski KH, Donnellan MB, Moffitt TE, Robins RW, Poulton R, & Caspi A (2006). Low self-
esteem during adolescence predicts poor health, criminal behavior, and limited economic prospects
during adulthood. Developmental Psychology, 42(2), 381-390. doi:10.1037/0012-1649.42.2.381
[PubMed: 16569175]

Walsh S, Shulman S, Bar-On Z, & Tsur A (2006). The role of parentification and family climate in
adaptation among immigrant adolescents in Israel. Journal of Research on Adolescence, 16(2),
321-350. doi:10.1111/j.1532-7795.2006.00134.x

Weisner TS (2001). Children investing in their families: The importance of child obligation in
successful development. New Directions for Child and Adolescent Development (94), 77-83.
doi:10.1002/cd.32 [PubMed: 11873483]

Williams CL, Hayman LL, Daniels SR, Robinson TN, Steinberger J, Paridon S, & Bazzarre T (2002).
Cardiovascular health in childhood: A statement for health professionals from the committee on
atherosclerosis, hypertension, and obesity in the young (AHOY) of the council on cardiovascular
disease in the young, american heart association. Circulation, 106(1), 143-160.
doi:10.1161/01.CIR.0000019555.61092.9E [PubMed: 12093785]

Child Dev. Author manuscript; available in PMC 2021 May 01.



Page 18

Armstrong-Carter et al.

100> d
*

F¥

‘70> d
.

x

‘50" >d
*

'SUOINR|8.102 96k 104 JuBIaIP APUEdIIUBIS 10U BJe JBQUINU BLUEBS U} YIIM SUBBW ‘X8 104 "JusIayip A[uednyiubis 10U ae JaNa| SWes sy} YHAM Suesll ‘adel 104 ‘SJoN

#x300- a(6T'T) ¥T°€ w(L0'T) 6EE a(66°0) TT'E abzT) ¥1°€e v(v0'T) V'€ o(90'T) 82°€ o(80T) L2°€ (101) L2°€ ssauiddeH
sxx OV 0 a(L0T) €T°C 5(26'0) 68'T 5(86°0) 06'T w(€T'T) 9€°C a(90'T) 6T°C or6°0) ¥6'T H(ITT) 612 (50°T) 602 1nouing
x2x000  5(06°0) 59T 5(95°0) T€'T a(£L'0) 09T v(V80) 0L'T w(£2°0)99'T o(G9°0) €S'T 1(980) 2T (8L°0) ¥9'T ssansig
100- w(9€'T) €0'S v(r?'T) 967 al€z1) 197 w(S¥'T) L0°S w(CeT) L0'S o(ZeT) L8 oGET) v6'Y reT) 167 Waw YN 310y
42800 w(Z8'1) 0z'e H@ET) 61T a(8ET) ¥2'T aPe'T) LL'T a(Tr'1) 28T o(82T) 0T 1(25'T) 98°T (SV'T) €9°T  ouesIssy Ajiwe
w880 g5(€6°0)GTT-  W(TET) T6'0- (18°0) 9€'T-  gw(0T'T) L0°T- 5(P0'T) 6E'T- o(8'0) 22'T- orT'T) 08T w0'T) L2T- adojs 10s110D
x£00- w(TZ'ST) 05°9 a(€z'6) GE'T av(GT'ST) 6L°€ vlleer) 28's v(E6'ET) 18'G ol0zen) €Ty o(6L'¥T) OT'G (rL€T) 897 vo
xxx 000~ (70¥6) TTE6T  H(TTEB) VL VTIT  q(26'0L) 80'69T  g(87'66) 9T'SST  g(65°68) 6v'29T  ((GE'2L) 1G2ST  1(0L'L6) ¥6'S9T  (41°88) 82'09T Ny
aby BYIO/PEXIIN oluedsiH uesy UeD1BWY Ued I}y NUM oRN aewaS Il BAO

(as)w

Author Manuscript

‘so1ydesBowap sjdwes Aq pue ||e4an0 ‘s1onasuod Arewtid 1oy sansnels aanduoasag

‘TalqeL

Author Manuscript

Author Manuscript

Author Manuscript

Child Dev. Author manuscript; available in PMC 2021 May 01.



Page 19

Armstrong-Carter et al.

Author Manuscript

700> d
KR
‘70°>d
*¥
‘50 >d
x
"810N
oo TEO™ 0 S0, V0 »x810 €00  T00-  €00- ssauldder
KKK wm.o KKK @._”.O| *QO.O *NO.O HOOl NOO MJOC.:._m
e 080~ €00 500 00 100 ssansig
wex3€0 200-  4800- 000 wswWi YN 8joy
G00- xx200- 000  eouesissy Aliwed
LL00 . GV0- adojs
100~ Vo

juswjind  SouUeISISSY
nouing ssaus1d ajoy Ahweq  adoig davo onv

"90J pue abe ‘xas Joj Buljjo1u0d s1onnsuod Jofew Buowe suole|a1i0d [enled

‘¢ slqeL

Author Manuscript Author Manuscript Author Manuscript

Child Dev. Author manuscript; available in PMC 2021 May 01.



Page 20

Armstrong-Carter et al.

Author Manuscript

*(0=UEBdLIBWY UBDLIYY 10U ‘T=URDLIBWY UBJLIY “*3°1) 3081 4oRa UIYIM Papod ALUWND Sem aoey ‘T=aJewWaH pue 0=3|e|\ Pap0od Sem Xas ‘700> d
KKK

‘70> d
KK
‘G0 >d
x
‘910N
(200) v0'0- (80'2) 0£°2- x (CE0) 660~ aouelsIssy Ajiwed
(8T°0) 0T'0 (L291) 98°9 (sed)vLe PaXIN/18UIO
(210 220 L 6TTT)855E- | (95'T) L0~ ojuedsiH
(60°0) ¥0°0 (19°%) 88°2- LT 892~ UeISY
21010 (Tz'T1) 95°2- (s5'7) 92°0- UBOLIBWY UBOLYY
(81lyM=92UdIa}aY) dJBY
xx Amo.ov €10 xx Aow.Nv oT- ﬁmm.ov ¥£'0— aby
(200) 0T'0- ,(969) S6'ST (86°0) 59T XoS
e (EV0) BT'E- e LVOV) VTYTE  (T2'5) 99'TT 1deaseiu

(3s) gadoss feuinig (3s) g onv (as) g ¥vo

"SBLLU02INO |0SI1I0D PUR 30UBISISSE A[ILUR) ,S1USDS3|op. LBamaq SUOIRID0SSe [aAs] Ajred

‘B¢ a|qeL

Author Manuscript Author Manuscript Author Manuscript

Child Dev. Author manuscript; available in PMC 2021 May 01.



Page 21

Armstrong-Carter et al.

Author Manuscript

*(0=UEBdLIBWY UBDLIYY 10U ‘T=URDLIBWY UBJLIY “*8°1) 3081 4oRa UIYIM Papod AN Sem aoey ‘T=aJewWsaH pue 0=3|e|\ Pap0od Sem Xas 700> d
¥

¥¥

‘T0>d
KK
‘50 >d
x
‘910N
(Tooeoo- . (oo voo- . (100)S00 xe (1000 2T0 QouRISISSY Ajiwe-
(LT0) ST°0- (¥1°0) ¥0'0- (81T°0) v€0- (¥z'0) €2°0- PaXIN/IBUIO
w PO 070~ (57:0) 9p°0- (#10) LT0 (67°0) 80°0 oluedsiH
L(IT0) vZ0- (60°0) ¥0'0- L (TT0) ZE0- L(GT0) L£0- ueIsy
(rT°0)2T0 (21°0) €0'0- »(§T0) 0€0- (02°0) £0'0 UBDLIBWY UBdLYY
(81IyM=92UdIa}aY) d3BY
w00 0T0  (€00)900  (400) L0°0- (50'0) 50°0- aby
,(600) 120 2 (LOD)OZ0  (g0°0) 80°0- @10) 700~ xS
(15°0) 2L°0 (ev0) vL°0 s (TG0 GEY s (0L°0) GG 1daosaul
(3s) gmouing  (3S) gssausid  (3S) gsseulddeH  (3S) g wew||yind ajoy

‘ge 9|qel

Author Manuscript

Author Manuscript

"S9WI09IN0 [ea1B0]joyaAsd pue aduelsIsSe Ajlwe) ,S1USIS|OPR USaMIa( SUOIIRIJ0SSE [aAd] Alleq

Author Manuscript

Child Dev. Author manuscript; available in PMC 2021 May 01.



Page 22

Armstrong-Carter et al.

Author Manuscript

*(0=UEBdLIBWY UBDLIYY 10U ‘T=URDLIBWY UBJLIY “*8°1) 3081 4oRa UIYIM Papod AN Sem aoey ‘T=aJewWsaH pue 0=3|e|\ Pap0od Sem Xas 700> d
¥

¥¥

‘10'>d
*¥
‘50" > d
.
‘910N
(17'0) SL°0- (99'0) €2°0 (T°0) Lv00- . (7€°0) 68°0- 1o}
(€2°0) 90°0- (81°0) 90°0 (ez°0) 8€°0- (og'0) 0T°0- PaXIN/IB3UIO
2 G100 (,70) ov'0- (ST°0) 00°0- (0z'0) 800 oluedsiH
(c10) ST'0- (60°0) 000 L (cr0) 82°0- (ST°0) 62°0- ueISY
(sT0) LTO (IT0) €00 2 (ST0) 070~ (0z'0) 200~ UedLIBWY UBdLIJY
(81IyM=92UdIa}aY) d3BY
L (70'0) 600 (£0'0) ¥0'0 (¥0'0) ¥0'0- (50°0) ¥0'0- aby
L6000€c0  (800)8T0  (500) 10~ (210 €00 xag
(55°0) 58°0 . (EV'0) 60 erg (GSO) TT Y re (€L0) 0SS 1dsasay]
(as)gnouing  (as) gsseisia  (as) gsseuiddey  (as) g wew||iyin4 8joy

"S3WW091N0 [ea160]0yaAsd pue YD ,S1USISS|0PR UsaMIa( SUOIIRIJ0SSE [aA3] Alleq

20¢ v|qeL

Author Manuscript

Author Manuscript

Author Manuscript

Child Dev. Author manuscript; available in PMC 2021 May 01.



Page 23

Armstrong-Carter et al.

Author Manuscript

*(0=UEBdLIBWY UBDLIYY 10U ‘T=UBILISWY UBDLISY “*8°1) 80R] 4OB3 UIYIIM Papod AWWnp sem soey

"T=3[BlWa- pue =3B\ P3P0 SeM X3S 700> d

FKE

‘10>d
*x
‘50" >d
*
‘910N
(s0°0) vo'0- (¥00) ¥0'0 (S00) s0°0- (90°0) s0°0- LoeT) 16T PaxIN/IBLO
L (900) ST'0 (80'0) £T°0 (90'0) €00 (80'0) 800 Lwznere OtuedsiH
(0°0) 200 (c00) €00 (€0°0) 200~ (¥0°0) T0'0- (280)8L0 uelsy
(v0'0) 500 +x(€00)800  (¥0°0) €00~ (v0'0) €00~ (601) 29T UBLIBWY UBdLYY
(allyM=d2Uala)ey) a0eY
LTo0zo0-  _(Too)T00-  (10°0) 00 ,(100) 200 (czo)ovo s3s
(10'0) 000~ (10'0) 100 (10'0) 000 (10'0) T0°0- (82°0) 6T°0- aby
L(€00)900-  (200)500-  (€00) T0'0 (€0°0) ¥0'0- (020) 20T~ Xas
(2c0'0) 200~ L@ voo- _(200)900 ey (€0°0) 9T0 (19°0) 80'T~ aoue)sIssy Ajiwes
(¢z0) 800~ (81°0) 200 (ce0) se'0- (62°0) 9T°0- ot PaxIN/ByIO
QT 9v0-  (92°0) S20- (91°0) 8T°0 (tzo)ero L (08T) z6e- OtuedsiH
(TT'0) 120~ (60'0) 000 e (TT0) ¥EO- . @T0) 680~ L(1ET) €92~ uelsy
(¥1°0) 100 (e1°0) 80'0- (¥1°0) S52°0- (0z°0) 800 (197) 12°0- UBDLIBWY UBOLILY
(a1yM=d2UdIa)eY) 20eY
(€0°0) 200~ (200) €0'0- (€00) 200 (¥00) v0'0 (ce0) 00 s3S
x (P0'0) OT0 . (€00) L0°0 (¥0°0) L0'0- (50°0) 50'0- (ov°0) Lz'0- aby
(600610 ,(800)8T0 (60°0) 80°0~ (er0) v0'0- (o zeT Xas
(es'0) 920 (ev'0)2L0 en (€5°0) SEV rx (0£°0) BS'S (18'9) 176 1dsasoqug
197977 [enpiAIpul
(as) gnowing  (as) gssaisiad  (as) gsseulddey  (as) g wewiyIndajoy  (aAS) € ¥VO

"SBLL0DINO PUE 90UEISISSE AJILLRY USBMISE UOITRIDOSSE 8 Ul SUOIORISIUI [9A3] SSOID

‘v algeL

Author Manuscript

Author Manuscript

Author Manuscript

Child Dev. Author manuscript; available in PMC 2021 May 01.



	Abstract
	Family Assistance
	HPA Axis Activity
	Role Fulfillment as a Possible Psychological Mechanism Linking Family Assistance and HPA Axis Activity
	The Present Study
	The Daily Diary Method
	Methods
	Participants
	Procedure
	Measures
	Diurnal cortisol.
	Family assistance.
	Daily psychological experience.

	Data Analysis

	Results
	Sample Characteristics
	Family Assistance and Cortisol
	Family Assistance and Daily Psychological Experience
	Daily Psychological Experience and Cortisol
	Does Role Fulfillment Explain Differences in Cortisol Awakening Response?
	Exploratory Analysis with Demographics

	Discussion
	Conclusions
	References
	Table 1.
	Table 2.
	Table 3a:
	Table 3b:
	Table 3c:
	Table 4:

