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Objective: There is evidence that parents play an important role in their adolescent’s health and well-being, but the links between
specific daily processes and biological mechanisms relevant to health remain to be determined. In this study, we examined the role of
parental accuracyVthat is, whether parents who are more accurate about their adolescents’ daily experiences have adolescents with
better psychological functioning and inflammatory regulation.Methods: In a 2-week daily diary study of 116 parent-adolescent dyads,
we examined whether parental accuracy about their adolescent’s daily demands and the positivity of their day together were associated
with markers of psychological functioning and with regulation of the inflammatory response in terms of glucocorticoid sensitivity (the
extent to which cortisol is able to dampen the production of inflammatory proteins) in adolescents. Results: Adolescents whose daily
experiences were perceived more accurately by their parents reported better psychological adjustment (lower stress and depression) and
a greater sensitivity of their immune cells to anti-inflammatory signals from cortisol (i.e., diminished production of inflammatory
proteins when cells were stimulated with the combination of a bacterial product [lipopolysaccharide] and cortisol; |A| range, 0.38Y0.53,
all p values G.041). Conclusions: Greater parental accuracy regarding adolescents’ daily experiences is associated with better adoles-
cent psychological adjustment and a more sensitive anti-inflammatory response to cortisol. These results provide preliminary evidence
that parental accuracy regarding their adolescent’s daily experiences may be one specific daily parent factor that plays a role in adolescent
health and well-being. Key words: parental accuracy, adolescent well-being, inflammatory processes, glucocorticoid sensitivity.

LPS = lipopolysaccharide; IL = interleukin; CRP = C-reactive
protein; TNF-> = tumor necrosis factor >.

INTRODUCTION

The family environment has robust associations with ado-
lescent psychological and physical health (e.g., Ref. (1)).

There is evidence that an adverse family environment and pa-
rental distress predict the development and progression of mental
health difficulties and chronic health conditions in adolescence
and later in life (1Y5). However, research that seeks to understand
the more specific, day-to-day parenting factors that may play a
role in adolescent health and well-being has been less common.
The current study focuses on one parent factorVparental accu-
racy about adolescents’ daily life experiencesVand examines
associations with both adolescent psychological adjustment and
inflammatory regulation.

Most previous research has focused on links between broad
family or parental factors and childhood health and well-being.
For example, both hostile and neglectful family environments
are associated with greater child psychopathology, such as anx-
iety and depression (e.g., Refs. (6Y11)). There is also evidence
that hostile family environments are associated with a greater
number of adolescent-reported physical health complaints (12);
a variety of potentially health-relevant biological indicators, in-
cluding indicators of endocrine and metabolic functioning
(13,14); and inflammatory dysregulation in adolescents (15Y17).
Furthermore, parental stress and depression have been linked to

the development and expression of chronic conditions, such as
asthma, in children (18Y21) and to inflammatory processes likely
to be involved in the worsening of those conditions in adoles-
cents (22), young children (23), and newborns (24). Risky family
environments in early life have also been linked to elevated
C-reactive protein (CRP), a marker of chronic, low-grade in-
flammation, in young adults (25).

Overall, there is a good deal of evidence linking broad family
and parent factors to biological processes relevant to adolescent
health, but it is also important to examine the role of more
microlevel parent-adolescent factors to better understand what
specific factors of an adolescent’s daily life may contribute to psy-
chological and physiological functioning. Previous research has
found that negative parenting behaviors in specific interactions,
such as coldness, are associated with worse parent-reported child
health (26), whereas positive parenting behaviors are associated
with fewer adolescent-reported health complaints (27) and better
metabolic control over diabetes in adolescents (e.g., Ref. (28)).
Furthermore, greater daily interpersonal stress, including parent-
adolescent conflict, is associated with higher levels of CRP in
adolescents (16), and greater daily family conflict at home is
associated with less favorable cortisol profiles in children (29).

One daily parent-adolescent factor that has yet to be examined
is parental accuracy about adolescent daily experiences, such as
the kinds of demands their adolescent is experiencing and how
positive their day was. Experiencing stress and having bad days
are a normative part of adolescent experiences that have impli-
cations for adolescent health (16,30). However, having these
daily experiences, good and bad, be accurately perceived by
one’s parent may have additional implications for adolescent
health andwell-being. Indeed, interpersonal accuracy is emerging
as an important predictor of psychological and social well-being
in other relationship contexts (e.g., Refs. (31,32)), and therefore,
we sought to undertake a novel extension of this research to
examine the implications of accuracy for health-relevant out-
comes. We chose to focus on parent-adolescent accuracy, given
the importance of family relationships in the lives of adolescents
(1) and preliminary evidence that parental accuracy is relevant
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to adolescent psychological and relationship well-being (33), as
will be discussed further below.

Specifically, parental accuracy about their adolescent’s daily
experiences may benefit the adolescent, perhaps representing a
more concrete manifestation of several positive relationship pro-
cesses, including better communication, the provision and per-
ception of social support, and closeness with the parent. Indeed,
being perceived in line with one’s self-perceptions is associated
with closer relationships (e.g., Ref. (34)), and perceptions of
greater parental support are associated with higher self-esteem
in adolescents (35), fewer adolescent-reported physical health
complaints (e.g., Ref. (27)), and better inflammatory regulation
in children with asthma (36). Thus, parental accuracy may be a
specific parent-adolescent process that plays a direct role in ad-
olescent psychological adjustment and inflammatory regulation.

There is evidence that being accurately perceived by others is
associated with better psychological well-being. For example,
accurate perceptions of stable traits within new and close re-
lationships are associated with better relationship and indi-
vidual psychological adjustment (e.g., Refs. (31,32,37,38)).
Most of the close relationships literature has examined ro-
mantic relationships, but greater parental accuracy about their
adolescent’s self-views is linked to greater adolescent psy-
chological adjustment and parent-adolescent relationship sat-
isfaction (33). Furthermore, greater parental knowledge of
adolescents’daily activities (often termed parental monitoring)
is associated with better adolescent adjustment (39) and en-
gaging in fewer risky health behaviors (40). The current study
will extend previous research by examining if parental accuracy
regarding their adolescent’s daily experiences is associated with
health-relevant immunological processes in adolescents.

In this study, we focus on immune processes because of the
important role they are hypothesized to play in linking harsh
family environments to physical health (4,41). Interpersonal
stress, including with family members, is associated with
elevated CRP in adolescents (16) and also with a more pro-
nounced inflammatory response to microbial challenge in ado-
lescents (42). Healthy adolescents reared in harsh family climates
also have lower glucocorticoid sensitivity (less ability of cortisol to
regulate and turn off inflammatory responses) (17), as do children
with asthma who perceive low support from their parents (36).

Harsh family environments may promote chronic, low-grade
inflammation through a variety of mechanisms. Here we focus
on two possibilitiesVthat family context accentuates monocyte
cytokine responses to a common microbial stimulus, lipopoly-
saccharide (LPS), and/or that it renders these cells less sensitive
to anti-inflammatory signals conveyed through glucocorticoids
(43,44). Glucocorticoid resistancemay then contribute to chronic
inflammation, which has been linked tomultiple chronic diseases
of aging, including cardiovascular disease, the metabolic syn-
drome, and autoimmune disorders (45,46). We also assessed
circulating levels of inflammatory markers as initial indicators
of potential chronic inflammation.

In the present study, we examined whether greater parental
accuracy regarding the positivity of the adolescent’s day with
their parent and their daily demands at home and school was

associated with adolescents’ psychological adjustment, and their
inflammatory responses and its regulation. We hypothesized that
greater parental accuracy about these adolescent daily experi-
ences would be associated with better adolescent psychological
adjustment and inflammatory regulation.

METHODS
Participants
A total of 116 parent-adolescent dyads participated in this daily diary study

examining family life experiences and cardiovascular risk between January
2010 and March 2012. Families were recruited through public schools, news-
paper ads, and community postings. Both adolescents and parents were fluent in
English and in good health, defined as being free of acute infections the 2 weeks
preceding the study and without a history of chronic medical or psychiatric
disorders. In an initial laboratory visit, adolescents completed psychological
adjustment measures, and blood was drawn to measure cytokine production and
glucocorticoid sensitivity. Adolescents ranged in age from 13 to 16 years and
lived with the participating parents, who ranged in age from 35 to 64 years (see
the Covariates section for further demographic information). After a research
assistant verbally explained the study procedures, informed consent was obtained
from the parent and adolescents signed an assent form. This study was approved
by the behavioral research ethics board at the University of British Columbia.

Measures
Daily Diary Accuracy Measures
Adolescents and parents then completed daily diaries at the end of each day

for 14 days. Participants were given the option of completing the daily ques-
tionnaires online or on paper copies sent home with them after the study visit.
Participants completing paper questionnaires were asked to stamp each diary
entry. Our stampers are electronic devices that record the date and time and
cannot be reset without a password.

Daily Demands
Adolescents completed a checklist each day (0 = no; 1 = yes), rating whether

they had ‘‘a lot of work at home’’ (mean proportion [Mproportion] = 0.33) and ‘‘a
lot of work at school’’ (Mproportion = 0.40). These items were selected from the
Daily Stress Scale (47). Parents completed the same checklist for the adolescent
across the 14 days, indicating whether or not they thought the adolescent had a
lot of work at home (Mproportion = 0.31) and school each day (Mproportion = 0.42).
Parent and adolescent average ratings were significantly correlated for demands
at both home (r = 0.56, p G .001) and school (r = 0.47, p G .001). In line with
much previous work on interpersonal perception (48,49), we assessed parental
accuracy about daily demands for each domain by creating avariable that indicated
whether the parent’s perception matched their adolescent’s rating (0 = no match;
1 = match), and then averaging across all available days for each dyad to obtain
an average proportion correct score regarding demands at home (M = 0.72;
Kuder-Richardson formula, 20:0.84) and school (M = 0.75; Kuder-Richardson
formula, 20:0.62). Prior to analyses, the proportion correct scores were arcsine
transformed to better approximate a normal distribution for each variable.

Positivity of the Day Together
At the end of each day, adolescents rated the positivity of their day with their

parent on a scale ranging from 0 (negative) to 2 (positive; M [standard deviation
{SD}] = 1.45 [0.39]). The parent also provided a rating of the positivity of their
day with their adolescent on the same rating scale (M [SD] = 1.72 [0.28]),
which was significantly correlated with adolescent ratings (r = 0.39, p G .001).
Because a proportion correct score may not fully capture the degree to which a
parent was inaccurate on these items, we assessed parental accuracy on these
items by subtracting the parent’s rating from the adolescent’s rating, and then
averaging across all available ratings for each day (M [SD] = j0.24 [0.38];
range, j1.5 to 1.14; > = .86). Given indications that the overall amount of
disagreement, rather than the direction, was relevant to adolescent functioning,1

1Specifically, there was evidence of curvilinear relationships between raw
difference scores and adolescent outcomes. Similar patterns were found when
direction was taken into account for accuracy regarding daily demands.
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we took the absolute value of the difference scores to obtain a clearer indicator
of overall difference and then reverse scored the variable so that higher scores
would reflect greater accuracy (M [SD] = 1.16 [0.30]; range, 0Y1.5). Here, ac-
curacy reflects the agreement parents had with their adolescent about how
positive their day together was.

Adolescent Psychological Adjustment
Adolescents completed the 10-item version of the Center for Epidemio-

logical Studies Depression Scale (> = .71) (50) and the widely used four-item
version of the Perceived Stress Scale (> = .66) (51).

Inflammatory Parameters
Peripheral blood was drawn from adolescents through antecubital venipunc-

ture into lithium-heparin Vacutainers (Becton-Dickinson, Oakville, ON, Canada)
to assess three aspects of inflammation: circulating inflammation, inflammatory
responses to bacterial stimulus, and sensitivity to anti-inflammatory signals from
cortisol. First, the extent of systemic inflammatory activity was quantified via
serum levels of CRP and interleukin (IL)-6. Blood was drawn into Serum-
Separator Tubes (Becton-Dickinson). Samples were left to clot for 60 minutes
at room temperature and then centrifuged at 1200�g for 10 minutes. The serum
was then aspirated, divided into 1 ml aliquots, and frozen atj30-C until assayed.
CRP was measured in the Clinical Chemistry Laboratory at St Paul’s Hospital
using a high-sensitivity, chemiluminescent technique on an IMMULITE 2000
(Diagnostic Products Corporation, Los Angeles, CA), which has a detection
threshold of 20 mg/l and interassay variability of 2.2%. Levels of IL-6 were
measured in duplicate with commercially available enzyme-linked immunosor-
bent assay (ELISA) kits (HS600B; R&DSystems,Minneapolis,MN), which have
a minimum detection threshold of 0.039 pg/ml and interassay and intra-assay
variability of less than 10%.

Second, whole blood was diluted in a 10:1 ratio and cultured with a bacterial
stimulus, LPS, to assess capacity to respond to microbial challenge. Production of
proinflammatory cytokines, including IL-1A, IL-6, IL-8, and tumor necrosis factor
> (TNF->) was assessed.Whole bloodwas drawn into lithium-heparinVacutainers
(Becton-Dickinson), diluted in a 10:1 ratio with saline, and incubated with LPS
(50 ng/ml; Sigma, St Louis, MO) for 6 hours at 37-C in 5% carbon dioxide. The
supernatants were collected and frozen atj30-C until analysis. All four proteins
(IL-1A, IL-6, IL-8, TNF->) were measured in duplicate with MSD Meso Scale
Discovery Human ProInflammatory 7-Plex Base Kits (MSD, Rockville, MD) on
anMSDSECTOR Imager 2400. These kits have aminimumdetection threshold of
0.15 pg/ml and an average variability across samples and cytokines of 6%. Pre-
vious studies comparing multiplex assays with single ELISA technology docu-
ment correlation coefficients of above 0.9 (52). Meso Scale Discovery platforms
have greater sensitivity as a multiplex technology (53), and MSD assays gave a
broader dynamic quantitative range than Pierce Endogen multiplex assays (Pierce
Biotechnology, Woburn, MA) and standard ELISA (R&D Systems) (54).

Third, glucocorticoid resistancewasmeasured by quantifying IL-1A, IL-6, IL-8,
and TNF-> production in cells that had been coincubated with LPS and cortisol.
Whole blood was diluted in a 10:1 ratio with saline and dispensed into culture
plates (Sigma Chemicals) with LPS (50 ng/ml). A dose of hydrocortisone was
added to the wells (2.76 � 10j5 M). After 6 hours of incubation at 37-C in 5%
carbondioxide, the supernatantswere collected and frozen atj30-Cuntil analysis.
All four proteins (IL-1A, IL-6, IL-8, TNF->) were measured in duplicate with the
same MSD platform as above. Because of positive skew in the distribution of the
proinflammatory cytokine variables, values were log transformed before analyses.

Covariates

Demographic and Biobehavioral Variables
We controlled for several demographic and biobehavioral variables (55),

including adolescent age (M [SD] = 14.57 [1.08] years), ethnicity (coded as
dummy variables reflecting European [50.86%] or Asian descent [34.48%]),
waist circumference (M [SD] =74.95 [8.94]), and parent education level,
indexed by highest educational degree achieved by the mother or father, ranging
from 1 (some high school) to 5 (graduate school education; M [SD] = 4.14 [0.84]).
Parents were predominately female (81%) with an average (SD) age of 46.45
(5.00) years.

Broader Psychosocial Variables
We also controlled for several broader family and parent factors to examine

whether parental accuracy uniquely predicts adolescent functioning. Specifically,
we controlled for adolescent-reported risky family environment (56), which in-
cludes 13 items rated on a 1 (not at all) to 5 (very often) scale (> = .83); adolescent-
reported parental nurturance (> = .88) (8,57), rated on nine items using a 1 (never)
to 4 (always) scale; and parent-reported parental depression and perceived stress
on the 10-item Center for Epidemiological Studies Depression (> = .80) and
4-item Perceived Stress Scale (> = .79), respectively.

Analytic Approach
We examined whether parental accuracy was associated with adolescent

psychological adjustment and inflammatory processes with a series of regres-
sion analyses. For example, adolescent psychosocial outcomes, such as de-
pression, were regressed on parental accuracy regarding demands at home
and each of the demographic and biobehavioral covariates described above.
Analyses were repeated for each parental accuracy indicator. Parallel analyses
were conducted for adolescent inflammatory outcomes. Finally, parallel anal-
yses for all adolescent outcomes were run with the additional psychosocial
control variables included.

RESULTS
Descriptive Statistics
Descriptive statistics for the psychosocial variables and their

bivariate correlations with adolescent inflammatory processes
are presented in Table 1. Note that the sample of 116 parent-
adolescent dyads only includes dyads for which at least 3 (of 14)
daily diary reports were available, for at least one of the three
accuracy measures.2 On average across accuracy indicators,
compliance was high: responses were available for 82.59% of
adolescents’ ratings and for 86.51% of parents’ ratings on average
across days, resulting in available data to compute accuracy
scores for 77.00% of dyads on average across days.

More positive days together and fewer demands at home
across the 2 weeks were correlated with significantly higher
levels of parental accuracy (|r| values [range], 0.17Y0.69; all
p values G.069). Full details on the associations between mean
daily experiences and parental accuracy and adolescent out-
comes adjustment are provided in the Supplemental Digital
Content, http://links.lww.com/PSYMED/A161. Parental accu-
racy about the positivity of the adolescent’s day with the parent
and the adolescent’s demands at home was significantly corre-
lated (r = 0.27, p = .017), but neither indicator was significantly
associated with parental accuracy about adolescents’demands
at school (r range, j0.03 to 0.18; all p values 9.12).

Psychological Adjustment
Parental accuracy regarding daily demands at home and

school was not significantly associated with adolescent de-
pression or perceived stress (|A| values [range], 0.05Y0.23; all

2A total of 10 dyads were excluded for completing less than three daily diary
entries on all accuracy measures. Furthermore, low or lack of compliance on the
accuracy-specific measures resulted in 113 dyads for the positivity of the day
accuracy indicator, 84 dyads for the demands at home indicator, and 88 dyads
for the demands at school indicator. Results were consistent, though not as
strong, using all available data (i.e., accuracy scores based on 1 or 2 diary
entries). Results were consistent using multiple imputation to handle missing
and excluded data.

PARENTAL ACCURACY and INFLAMMATORY REGULATION
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p values 9.28). However, adolescents whose parents more ac-
curately perceived the positivity of their day together reported
lower depression and perceived stress (A values [range],j0.38
to j0.46; all p values G.036; see Table 2).

Circulating Inflammation Markers
Adolescents whose parents more accurately perceived their

demands at school had significantly greater levels of circulating
IL-6 (A = 0.53, t(80) = 2.33, p = .022), but parental accuracy
regarding positivity of the day and demands at home was not
significantly associated with IL-6 levels (|A| values [range],
0.01Y0.04; all p values 9.84). Parental accuracy was not signif-
icantly associated with circulating CRP levels (|A| values [range],
0.07Y0.12; all p values 9.39).

LPS-Stimulated Immune Cell Protein Production
Adolescents whose parents more accurately perceived the pos-

itivity of their day together and their demands at school produced
marginally lower levels of IL-6 in response to LPS (A values
[range], j0.33 to j0.44; all p values G.091; see Table 2).

Glucocorticoid Sensitivity
Adolescents whose demands at home were perceived more

accurately by their parents produced significantly lower levels
of IL-1A, IL-6, and TNF-> (A values [range], j0.47 to j0.53;
all p values G.041) when their whole blood was incubated with
both LPS and cortisol (see Table 2 and Fig. 1A). Adolescents
whose parents more accurately perceived the positivity of their
day together were also more sensitive to cortisol inhibition, as
evidenced by significantly lower production of IL-1A and IL-6
and marginally lower production of IL-8 and TNF-> (A values
[range], j0.32 to j0.43; all p values G.092; see Table 2 and
Fig. 1B). However, parental accuracy regarding their adolescent’s
demands at school was not significantly associated with cortisol
inhibition (all p values 9.67).

In line with the moderate correlation between parental ac-
curacy about the adolescent’s demands at home and the posi-
tivity of their day together, when both accuracy indicators were
included within the regression model simultaneously, associa-
tions generally became nonsignificant, suggesting that neither
accuracy indicator necessarily had a stronger relationship with
inflammatory regulation. Furthermore, all effects held controlling

TABLE 2. Associations Between Parental Accuracy and Adolescent Psychological Adjustment and Cytokine Production

Accuracy Category Depression
Perceived
Stress

IL-1A IL-6 IL-8 TNF->

LPS Cort LPS Cort LPS Cort LPS Cort

Positivity of day j0.46* j0.38* j0.19 j0.38* j0.33† j0.43* j0.03 j0.32† j0.30 j0.35†

Demands at home 0.06 j0.06 0.07 j0.47* 0.05 j0.53* 0.26 j0.33 0.03 j0.48*

Demands at school 0.05 j0.23 j0.21 j0.02 j0.40† j0.10 j0.11 0.05 j0.26 j0.02

IL = interleukin; LPS = cytokine production after incubation with lipopolysaccharide; Cort = cytokine production after incubation with cortisol and LPS.
Values reported are standardized regression coefficients, A, reflecting the change in psychological adjustment or cytokine production in standard deviations for a
2-standard-deviation increase in the respective accuracy indicator (58). All analyses included covariates.
* p G .05.
† p G .10.

TABLE 1. Descriptive Statistics for Psychosocial Variables and their Correlation with Inflammatory Measures

Psychosocial Variable

Descriptive
Statistics IL-1A IL-6 IL-8 TNF->

Mean SD LPS Cort LPS Cort LPS Cort LPS Cort

Positivity of day together accuracy 1.16 0.30 j0.09 j0.16† j0.15 j0.17† j0.01 j0.13 j0.15 j0.14†

Demands at home accuracy 0.72 0.27 0.03 j0.22* 0.002 j0.25* 0.10 j0.17† 0.001 j0.22*

Demands at school accuracy 0.75 0.29 j0.13 j0.04 j0.21* j0.10 j0.11 j0.02 j0.15 j0.04

Adolescent stress 5.07 2.68 j0.05 j0.05 j0.06 j0.11 j0.01 j0.06 j0.07 j0.10

Adolescent depression 7.74 4.40 j0.10 0.05 0.07 0.04 0.07 0.07 j0.09 j0.02

Risky family environment 22.60 6.97 0.10 0.15† 0.04 0.14 j0.05 0.23* j0.04 0.07

Parent stress 4.92 2.85 0.14 0.20* 0.08 0.13 0.04 0.11 0.07 0.13

Parent depression 6.31 4.59 0.06 j0.02 j0.02 j0.12 0.03 0.09 0.004 j0.08

Parental nurturance 27.41 5.36 0.05 j0.01 j0.08 j0.14 j0.14 j0.15 0.01 j0.06

IL = interleukin; TNF-> = tumor necrosis factor >; SD = standard deviation; LPS = cytokine production after incubation with lipopolysaccharide; Cort = cytokine
production after incubation with cortisol and LPS.
Depression was measured on a 0Y3 scale, perceived stress was measured on a 0Y4 scale, risky family environment was measured on a 1Y5 scale, and parental
nurturance was measured on a 1Y4 scale; scores on all scales were summed.
* p G .05.
† p G .10.
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for adolescent perceived stress and depression, indicating that
the associations between parental accuracy and adolescent
inflammatory regulation cannot be explained by worse ado-
lescent psychological adjustment. In sum, adolescents who were
perceived more accurately by their parents regarding their de-
mands at home and the positivity of their day with their parent
were more sensitive to the anti-inflammatory effects of cortisol.

Broader Psychosocial Variables
To determinewhether parental accuracy plays a unique role in

adolescent inflammation, above and beyond broader family and
parent characteristics, we controlled for a variety of additional
psychosocial variables. Only risky family environment and par-
ent perceived stress showed significant bivariate associationswith
adolescent glucocorticoid sensitivity (see Table 1). Furthermore,
only two variables showed associations with parental accuracy:
parental nurturance predicted significantly higher and risky
family environment predictedmarginally lower parental accuracy
regarding the positivity of the adolescent’s day with their parent
(|A| values [range], 0.36 to 0.71; all p valuesG.069). Nevertheless,
parental accuracy regarding the positivity of the adolescent’s
day with their parent remained a significant or marginal predictor
of adolescent depression and perceived stress when controlling
for broader family factors (A values [range],j0.30 toj0.31; all
p valuesG.13). Furthermore, the significant relationships between
both parental accuracy indicators and glucocorticoid sensitivity
generally remained intact when controlling for these broader
factors (A values [range],j0.32 toj0.39; all p values G.094).

DISCUSSION
The family environment plays a role in adolescent health

(e.g., Ref. (1,4)), but less is known about the more specific,
daily parenting factors that relate to adolescent health and well-
being. This study suggests that parental accuracy about ado-
lescent daily experiences may be one more specific day-to-day

parenting factor that plays a unique role in adolescent psycho-
logical adjustment and inflammatory regulation. Specifically,
adolescents whose parents more accurately perceived how posi-
tive their day was with their parent reported better psychologi-
cal adjustment. Furthermore, adolescents whose parents more
accurately perceived the positivity of their day together and their
demands at home exhibited greater glucocorticoid sensitivityV
their immune cells were more sensitive to anti-inflammatory
signals from cortisol. Parental accuracy about their adolescent’s
demands at school was generally not associated with psycholog-
ical adjustment or inflammatory processesVit is unclear whether
this is a result of the lower reliability of this accuracy indicator or
because parental accuracy in familial domains is more relevant
to adolescent functioning. Overall, these findings provide novel
evidence that how well parents understand their adolescents’day-
to-day experiences may play a unique role in both adolescent
psychological functioning and glucocorticoid sensitivity.

The finding that greater parental accuracy about the posi-
tivity of the adolescent’s day with the parent was associated
with lower adolescent stress and depression is in line with
previous findings that being perceived accurately is associated
with better psychological adjustment in other social contexts
(31,37). Previous research has found evidence for this link in
parent-adolescent relationships (33), but the current results
extend these findings by demonstrating that these links emerge
for parental accuracy regarding adolescents’ daily experiences
and for a different set of adolescent adjustment measures re-
lated to depression and stress. This pattern of results suggests
that the association between being perceived accurately and
psychological adjustment is quite robust across relationship
types and accuracy indicators. Note that supplemental analyses
revealed that this association may be partly driven by the ten-
dency for adolescents who were seen less accurately to report
less positive days with their parents (see Supplemental Digital
Content, http://links.lww.com/PSYMED/A161). Future research
is needed to establish whether these effects are robust within this
context. More broadly, it will be important to examine at what

Figure 1. Parental accuracy about the daily demands at home (A) and positivity of the adolescents’ day (B) predicting adolescents’ logged interleukin-A levels
(after incubation with both LPS and cortisol). LPS = lipopolysaccharide.
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level inaccuracy may become particularly problematic for in-
dividuals and whether being chronically perceived inaccurately
may have clinical significance.

The current findings are also the first that we are aware of to
link the accuracy of others’ perceptions about one’s daily life to
immunological processes potentially relevant to health. Specifi-
cally, greater parental accuracy regarding the positivity of the
adolescent’s daywith the parent and demands at homewas related
to more sensitive responses to the anti-inflammatory effects of
cortisol in adolescents. This is consistent with previous work
linking broader family and parental characteristics to individual
inflammatory processes (17,22,25,36,42), but sheds light on
the more specific daily parent-adolescent processes that may play
an independent role. These results are also in line with findings
that day-to-day parent-adolescent conflict is associated with
adolescent systemic inflammation (16), but indicate that pa-
rental accuracy about such daily experiences may have addi-
tional implications for adolescent inflammatory processes.
Importantly, parental accuracy was generally a stronger pre-
dictor of inflammatory regulation than main effects of daily
experiences (e.g., accumulated daily demands and mean pos-
itivity ratings) when examined separately, and the effects of
accuracy generally held when controlling for main effects,
especially for accuracy regarding demands at home (see Sup-
plemental Digital Content, http://links.lww.com/PSYMED/A161).
Future work is needed to examine whether the associations be-
tween accuracy and inflammatory processes extend to other do-
mains and relationship contexts.

Note that the associations between parental accuracy and
adolescent inflammation were stronger for glucocorticoid sen-
sitivity assays (incubation with LPS + cortisol) than for incu-
bation with LPS alone. This suggests that parental accuracy is
more strongly linked to the regulation of inflammatory pro-
cesses (through cortisol) than to inflammatory responsiveness
to challenges. It is possible that different types of psychological
experiences shape different aspects of immune responses. For
example, positive relationship factors may play an important
role in mitigating chronic exposures to stress, which can shape
the development of glucocorticoid resistance. In contrast, other
psychological factors, such as appraisals of threat, may prime
vigilant states that affect how the immune system responds to
challenges. This would be consistent with previous findings
that parent supportiveness is associated with better inflamma-
tory regulation in children with asthma (36) and with findings
that threat perceptions are associated with inflammatory re-
sponses to mitogen challenge in children with asthma (59,60).

Parental accuracy was also not consistently linked to in-
dicators of adolescent chronic inflammation, such as circulating
CRP and IL-6 levels. It is unclear whether these generally null
associations are a result of examining a young and healthy
sample, with 90% of these adolescents in the low-risk range
(CRP e1 mg/l), or whether parental accuracy does not relate
to adolescent chronic inflammation more broadly.

One limitation of the current study is that it is cross sec-
tional, making causal hypotheses speculative. It is possible that
adolescent stress and depression could affect parental accuracy,

rather than the reverse, and that other third variables exist that
affect both parental accuracy and adolescent functioning. Fur-
thermore, the antecedents of accuracy, such as broader parent,
family, and relationship characteristics, need to be further ex-
amined, to better understand process and whether accuracy
plays a unique or mediating role. In the current study, parental
accuracy was associated with adolescent psychological ad-
justment and inflammatory regulation quite independently of
both risky family and parent factors, indicating that parental
accuracy plays a unique role in adolescent health that deserves
further examination. It will also be critical to examine the me-
diating links between parental accuracy and adolescent func-
tioning. We did not find evidence that adolescent depression
and stress play a mediating role, but more in depth, preferably
longitudinal, examinations of potential mechanisms, such as
parent supportiveness and the quality of interactions, are needed.

Another important future direction will be to examine
whether being perceived accurately is associated with other
types of health-relevant biological processes that have been
linked to risky family environments, both in adolescence and/or
in adulthood, such as unfavorable cortisol profiles (29,61,62),
indicators of cardiovascular risk such as heightened blood pres-
sure (13,25,63), and worse metabolic functioning (64). Further-
more, to begin disentangling the causal relationships among
these variables, future research will need to use prospective,
longitudinal designs to examine whether parental accuracy in
adolescence predicts glucocorticoid sensitivity and other health-
relevant processes several months or years later. Finally, it will
be critical for future research to follow up samples with clinical
health outcomes, to examine the implications of accuracy for
longer-term health measures. For instance, one could examine
whether being perceived inaccurately in adolescence is asso-
ciated with the development of both more intermediate-risk
factors for chronic illnesses, such as systemic inflammation, as
well as with the development of chronic diseases, such as car-
diovascular disease and diabetes, later in life.

Another important goal for future research will be to de-
termine the nature and sources of parental accuracy. Parental
accuracy was associated with generally more positive days to-
gether and fewer accumulated demands at home (see Supple-
mental Digital Content, http://links.lww.com/PSYMED/A161),
as well as several broader family environment factors, including
greater parental nurturance and a less risky family environment.
Thus, parental accuracy is related to generally more positive
daily lives for adolescents and more supportive, positive family
environments. Within such positive environments, there are
several potential sources of parental accuracy: parent percep-
tivity, adolescent expressivity, or unique relationship charac-
teristics. Greater parental knowledge about their adolescents’
whereabouts seems to be driven more by adolescent disclosure
than parental vigilance (e.g., Ref. (39)), there tends to be less
discussion of feelings in more distressed families (65), and
children and young adults from such families tend to be less
accurate at expressing their emotions (66,67). Thus, adolescent
expressivity may be the primary source of parental accuracy, but
this remains to be directly examined. It would also be interesting
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to examine the extent to which parental accuracy is driven by
explicit, verbal disclosure (such as by discussing one’s day to-
gether), or less direct nonverbal cues.

There are several limitations of the current study design that
could be improved upon in future research. For example,
although daily ratings help to deal with recall and other reporting
biases that may be found in broader questionnaires, such ratings
still rely on memory and aggregation to some degreeVfuture
research could use time or experience sampling techniques to
capture accuracy directly in the moment. There are also limita-
tions to the proportion correct and difference score accuracy in-
dicators used in this study. For example, the proportion correct
accuracy indicator can be influenced by base rates (68) and may
be a less sensitive measure of accuracy than difference score and
correlational approaches. Although a simple and often used in-
dicator of discrepancy, difference scores also have important
limitations that can influence their interpretability (e.g., Refs.
(69,70)). Such limitations would be best overcome by assessing
parental accuracy with different rating scales and on a larger set
of items, enabling the use of more sophisticated approaches to
assessing accuracy and agreement (e.g., Refs. (69,71)). Having
demonstrated that these associations emerge across two rather
simple and distinct accuracy indicators will hopefully justify
more extensive measurement in future research. Finally, future
work should also obtain accuracy criteria beyond adolescents’
self-reports. Although self-other agreement is a common and
generally valid accuracy indicator (72), it would be beneficial to
use additional accuracy criteria, such as behavioral measures and
observer reports in future studies.

In sum, the current study provides preliminary evidence that
parental accuracy about adolescent daily experiences is one more
specific parent factor that is associated with better adolescent
psychological adjustment and inflammatory regulation, which
may have downstream health implications for adolescents. Al-
though questions remain about causality and generalizability,
these findings begin to shed light on day-to-day parent-adolescent
relationship processes that may affect adolescent psychological
and physical health.
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