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Objective: Among older children and adolescents, keeping secrets from parents is consistently associated with
lower levels of psychological well-being. Further, concealing one's thoughts and emotions has been associated
with poor physical health outcomes in adults. However, it remains an open question whether secret-keeping
is associatedwith poorer health and health-related behaviors (such as sleep) among youth and, if those hypoth-
esized links exist, what the psychological mechanisms might be. We investigated the associations among youth
secrecy towards parents, daily asthma symptoms and daily sleep behaviors in a sample of low-income youth
with asthma aged 10–17 and tested negative affect as a possible mediator of these associations.
Methods: One hundred and seventy two youths reported the extent to which they kept secrets towards parents
over a period of four days. Asthma symptoms, nighttime awakenings, sleep onset latency, and subjective sleep
quality were assessed with daily diaries completed by youths.
Results:More frequent secret-keepingwas associatedwithmore severe asthma symptoms, lower ratings of sleep
quality and greater number of nighttime awakenings. Secrecy was also associatedwith increased negative affect,
which accounted for the associations between secrecy and number of awakenings and daytime asthma symp-
toms. These findings remained significant after controlling for youth age and other relevant demographic factors.
Conclusions: Our findings suggest that secrecy towards parents can have consequential health outcomes for
youth with asthma and point to the importance of investigating affective processes asmediators of the influence
of secret-keeping on youth health.

© 2017 Elsevier Inc. All rights reserved.
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1. Introduction

Asthma is themost prevalent childhood chronic illness in the United
States, affecting primarily youth from minority and low-socioeconomic
groups [1]. Asthma can influence developmental outcomes, increasing
vulnerability for emotional and behavioral difficulties, which are exac-
erbated in youth facing socioeconomic adversity [2,3]. Research sug-
gests that psychosocial stressors involving challenges in affiliating
with others are associated with exacerbation of pediatric asthma symp-
toms and greater functional impairment [3]. For example, family con-
flict, youth oppositional behaviors, and difficulties in getting along
with peers show robust associations with asthma severity, such as
more frequent experiences of asthma attacks (e.g. Ref 2). Although
these types of stressors represent clear manifestations of difficulties
with interpersonal relationships, other subtler processes can also
serve as important indicators of challenges in affiliating with others.
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Among these, the tendency to keep secrets from close others is often
an indicator of interpersonal stress stemming from lack of intimacy,
and low trust. Although research shows that secrecy and lack of disclo-
sure among youth can have deleterious consequences for psychological
well-being, their effects on physical well-being are poorly understood.
In an attempt to bridge this gap,we investigated the link between secre-
cy from parents regarding one's thoughts and activities, and physical
health among low-income youth with asthma. We also tested negative
affect as a plausible psychological mechanism that may underlie this
association.

During late childhood and adolescence youth increasingly assert
greater independence in their social environments. While building au-
tonomy is an adaptive goal, maintaining cohesive and intimate relation-
ships with parents leads to better psychosocial adjustment throughout
adolescence [4]. Moreover, youths' disclosure to parents regarding var-
ious aspects of their daily lives is associatedwith fewer internalizing and
externalizing problems [5,6]. Recent evidence, however, suggests that
the effects of disclosure and secrecy towards parents are notmere oppo-
sites of each other [7]. Unlike failure to self-disclose, secrets involve ac-
tive concealment of information and are part of normative information-
sharing strategies that youth employ in order to increase autonomy [8].
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Indeed, many studies have shown that youth may choose to disclose
certain information about their daily activities to parents, while keeping
other information secret [8,9]. Despite their normative prevalence, se-
crets towards parents show consistent links with maladaptive out-
comes [10]. Secrecy often appears as a marker for behavioral problems
[11,12], and may also be connected to youth physical health problems.
For example, secrecy regarding daily activities has been associated
with more frequent physical complaints (e.g. headaches, nausea, 13)
and research among youthwith diabetes reveals that greater secrecy re-
garding diabetes management is associated with poorer adherence and
glycemic control, independently from the effects of disclosure [14,15].
In contrast, youths' written disclosure of their innermost emotions is as-
sociated with reduced asthma symptoms and decreased functional dis-
ability [16].

Past research indicates that secrecy is also a strong predictor of psy-
chological outcomes with prominent ties to physical health problems
such as loneliness and depression [13,17]. Studies show that secrecy
predicts increasednegative affect longitudinally,withmore frequent se-
cret-keeping in early adolescence leading to increased depressive
symptoms and anxiety over time, but not vice versa [10,18,19].1 These
findings have particular relevance for low-income youth with asthma
for several reasons. First, psychological conditions that involve dysregu-
lation of negative affect (e.g., depression) are frequently associatedwith
increased symptoms and asthma severity [3], and these links are stron-
ger among low-income youth [1,2]. Second, because of the many
stressors that surround them, low-SES parents experiencemore parent-
ing difficulties and tend to engage in more punitive parenting practices,
which can alienate youth from warm and responsive interactions with
them [20,21] and potentially increase secrecy in order to avoid punish-
ment. Therefore, developing in economically distressed environments
may exacerbate the secrecy-health link, particularly for conditions
such as asthma. Although studies show that minority youth tend to be
similar to European American youth in most aspects of secret-keeping
behaviors [22], research in this area is limited [9] and further work is
needed to better understand the health consequences of secret-keeping
among youth in low-income settings.

Asthma shares a complex relation with sleep, a health behavior that
may be significantly impacted by disclosure and secrecy [23,24]. Sleep is
an important restorative behavior [25]. Research shows that asthma
symptoms may lead to sleep disturbances [26,27], but also that poor
sleepmay influence subsequent asthma symptoms [28]. Negative affect
and ruminationmay increase sleep difficulties, especially if experienced
before bed-time [29,30]. Evidence also suggests that sleep is affected by
social processes. For example, friendship qualitywas associated to sleep
outcomes in college students [31,32], while greater attachment security
tomothers predicted fewer sleep problems after two years among third
grade children [33]. Such findings raise the possibility that the effects of
secrecy among youth may extend to health outcomes and behaviors
(e.g., sleep) relevant to asthma.

Generally, it is assumed that keeping secrets is an aversive process
for the secret-keeper, since it requires increased monitoring and vigi-
lance [34]. Active inhibition of one's thoughts and feelings may increase
arousal, worry, and intrusive thoughts that may lead to increased expe-
riences of stress over time [35]. Negative affect is often a consequence of
stress and has been associated with poor physical health [36], including
poor sleep outcomes [29], more frequent asthma symptoms and worse
pulmonary functioning in youth with asthma [37]. Research with ado-
lescents has shown that daily negative affect strongly predicts sleep dis-
ruptions and sleep quality [38,39]. Furthermore findings in adults
suggest that negative affect may be a mechanism explaining the effects
of self-disclosure processes on sleep [24]. Therefore, considering that se-
crecymay lead to exacerbation of negative affect over time, and that re-
ductions in negative affect are associated with better sleep outcomes
1 The alternative hypothesis of negative affect leading to increased secrecy over time
has been tested frequently but has not found strong support in the literature (e.g. [10,19]).
[18,24], we expected that greater negative affect would mediate the
links among secrecy, asthma symptoms, and sleep. Another line of rea-
soning, however, is that secret-keeping promotes vulnerability to nega-
tive health outcomes only among youthwho experience higher levels of
negative affect in daily life. In order to test these competing hypotheses,
we examined negative affect both as a mediator and moderator of the
association between secrecy and health outcomes.

Thus, in the current study, we investigated the links among secrecy
regarding one's daily activities, thoughts, and feelings, asthma symp-
toms and sleep in an urban sample of youthwith asthma. Given that se-
crecy might increase strain in parent-child relationships and isolate
youth fromwarmand responsive interactionswith parents, we hypoth-
esized that higher levels of secrecy from parents would be related to
more severe asthma symptoms. In linewith the notion that secrecy pro-
motes vigilance and rumination, we hypothesized that higher levels of
secrecy would also be associated with several indicators of poor sleep.
Because of the bidirectional association between asthma and sleep
[40], we conducted exploratory analyses to test whether sleep out-
comeswouldmediate the links between secrecy and asthma symptoms.
Finally, because negative affect has been associated with both asthma
morbidity and sleep problems, we tested the role of negative affect as
a proximal mechanism of these associations.
2. Method

2.1. Participants

Participants were part of a larger longitudinal project examining the
effects of family environments on childhood asthma.2 Youths and their
primary caregivers were recruited throughMetro-Detroit area hospitals
and schools. This study focused on baseline daily diary assessments col-
lected from the youth participants. Families were eligible to participate
if their child was between the ages of 10 and 17with a diagnosis of mild
to severe asthma confirmed by medical report. Families were excluded
if youthwere using oral steroidmedication(s), diagnosedwith a chronic
condition other than asthma (e.g., endocrine disorders), or diagnosed
with a medical condition that may interfere with immune system func-
tions (e.g., pregnancy in the past year). The overall sample (N=194) in-
cluded 82 female (Mean age = 13.03, SD= 1.88) and 112 male (Mean
age = 12.62, SD = 1.75) youths ranging in age from 10 to 17 years.
The sample was reduced to 172 youths after excluding participants
with N50% of missing data on study variables (see “Analysis Plan”).
This final sample included 72 female (Mean age = 13.07, SD = 1.94)
and 100 male (Mean age = 12.63, SD = 1.77) youths. One hundred
and twenty nine (75.0%) youths were African American, with the rest
being European American and Hispanic. Parental education ranged
from no schooling completed to doctoral degree, with 40.1% of parents
having completed at least 12 years of education. Annual parental in-
come ranged from $0–$7825 tax bracket to the $97,926–$174,850 tax
bracket with a median range of $7826–$31,850. Asthma severity diag-
nosis ranged from mild intermittent to severe, with 34.3% of partici-
pants having mild to moderate asthma, 34.3% having moderate to
severe asthma and 31.4% of participants having severe asthma.
2.2. Procedure

Participants visited the lab to complete baseline questionnaires. Fol-
lowing this visit, youths completed daily diaries and sleep diaries in
paper for two weekdays and two weekend days. Written assent and
consent were obtained from the participating youth and their parent,
respectively. Families were paid up to $540 for their participation across
2 Other papers from this project have investigated conflict and asthma symptoms [41],
youth immune responses and affect [42], and youth positive behaviors and affect [43]. The
present analyses do not overlap with these previous analyses.
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all study waves. This study was approved by the institutional review
board at Wayne State University.

2.3. Measures

Descriptive and reliability statistics for eachmeasure are provided in
Table 1.

2.3.1. Secrecy
Following Smetana and colleagues [22], youthwere provided a list of

14 statements regarding their activities, thoughts, and feelings each day
and rated on a scale from 1 (not at all secret) to 5 (very secret) the extent
to which they concealed each of them from their parents. Items includ-
ed problem behaviors (e.g., “Anything I did that might be risky or un-
safe”), school-related topics (e.g., “My school-work, assignments, or
grades”), personal feelings/behaviors (e.g., “My true feelings”), and
multifaceted behaviors (e.g., “How I spent my free time”). These items
have been frequently used in previous research (e.g., 9, 22) and show
high reliability, with alphas ranging from 0.90 to 0.98. Responses were
averaged across the 4 days to create an average secrecy score.

2.3.2. Asthma symptoms
Youth reported both daytime and nighttime asthma symptoms on a

5-point scale, with higher scores indicating more severe symptoms.
Daytime symptoms were reported before going to bed (M = 1.34,
SD = 0.38), while nighttime symptoms were reported the following
day right after wake-up (M = 1.26, SD = 0.38). Symptoms included
wheezing, chest pain, chest tightness, and shortness of breath and
were selected based on the National Asthma Education and Prevention
Program, Expert Panel Report 2 [44]. Responses were aggregated across
the four days.

2.3.3. Sleep outcomes
Upon waking up, participants answered items regarding aspects of

their sleep overnight. Items were modified from the Pittsburgh Sleep
Diary [45], and are commonly used to assess sleep outcomes [46].
Youth reported on sleep onset latency (SOL) as the number of minutes
it took them to fall asleep; the time they went to bed and got out of
bed, which were used to compute total time in bed; and the number
of times they woke up during the night. Subjective sleep quality was
measured with a single item ranging from 1 (terrible) to 4 (great).

2.3.4. Daily negative affect
Following previous studies (e.g. [47,48]), we used six adjectives to

capture daily negative affect: sad, mean, unhappy, tense, angry, and
Table 1
Descriptive statistics.

Variable M or % SD Range Internal
consistency (α)

Female 42% – – –
Non-White 78.50% – – –
Some college (b1 year)* 40.10% – No

schooling-Doctoral
Degree

–

Age 12.82 1.85 10–18 –
Secrecy 1.41 0.60 1.00–4.33 0.94
Asthma symptoms (day) 1.34 0.38 1.00–3.00 0.89
Asthma symptoms (night) 1.26 0.38 1.00–3.27 0.90
Subjective sleep quality 3.38 0.47 2.25–4.00 –
Number of awakenings 0.77 1.00 0.00–7.50 –
SOL 20.40 26.00 0.00–178.33 –
Total time in bed 9.01 1.29 4.65–12.54 –
Negative affect 1.24 0.30 1.00–3.04 0.85
Sleep continuity 8.67 1.34 2.88–12.35 –

Note. *Indicates parental education; SOL = Sleep Onset Latency (reported in minutes);
Sleep Continuity (reported in hours) was calculated as the difference between Total
time in Bed (reported in hours) and SOL.
worried. Youth rated on a scale from 1 (not at all) to 5 (all of the day)
the extent to which each adjective described their emotional experi-
ences over the day. These items have been well-validated by previous
research with reliability indexes ranging from 0.77 to 90 (e.g. [47,48]).
2.4. Analysis plan

Bivariate correlations were conducted to examine the relations
among study variables (Table 2). Multiple regression analyses were
conducted to assess the association between secrecy and asthma out-
comes, as well as the association between secrecy and each sleep out-
come. Because we did not assess the duration of nighttime
awakenings, we were unable to calculate a measure of sleep duration;
instead, we calculated the difference between total time in bed and
SOL in order to obtain an approximate measure of sleep continuity. To
determine the covariates for our analyses, we first tested if theoretical-
ly-relevant variables such as gender, ethnicity, age, and parental educa-
tion were significantly associated with secrecy and the outcome
variables [2]. Of these possible covariates, we selected only those that
correlated with the outcome variables (p b 0.10; cf. Ref. 49). Age,
which correlated with secrecy, was included in all models.

Nine out of the 12 variables included in the study hadmissing values.
Participants with missing values on N50% of the study variables were
excluded leaving a sample size of 172 individuals (41.9% females) out
of the initial 194 youths enrolled in the study (42.3% females). This ap-
proach allowed us to reduce the amount of missing data from 16.5% to
5.8%. Although non-white individuals were overrepresented among
the excluded subsample compared to the final sample (χ2 (1) = 5.
85, p = 0.02), no other differences between the two subsamples
emerged in any other demographic variables (lowest p=0.12). The ex-
pectation maximization (EM) algorithm was used to replace missing
values, which reduces the bias associated with list-wise deletion of
missing data, provides unbiased parameter estimates, and improves
statistical power [50]. Because EM does not allow value replacement
for categorical data, mode replacement was used to replace missing pa-
rental education data. Indirect effect analyses using bootstrapping [51]
were run to test whether secrecy showed the hypothesized indirect ef-
fects on the dependent variables via negative affect. To test the alterna-
tive hypothesis that negative affect would moderate the impact of
secrecy on the dependent variables, we ran additional regression analy-
ses including a negative affect by secrecy interaction term. To facilitate
interpretation, all continuous variables were standardized, while di-
chotomous variables were coded as 0 and 1 (i.e., 0 = less than at least
one year of college, 1 = one year of college or more).
3. Results

3.1. Secrecy and asthma symptoms

Regression analyses revealed a significant effect of secrecy on day-
time asthma symptoms [b=0.324, SE=0.072, p b 0.001 after control-
ling for age and gender] and onnighttime asthma symptoms [b=0.302,
SE=0.075, p b 0.001, after controlling for age]. Distribution of residuals
for nighttime symptoms was strongly skewed and elimination of five
observations associated with large standardized residuals significantly
reduced skewness. The new pattern of results did not change, with se-
crecy being positively associated with nighttime symptoms [b =
0.134, SE= 0.057, p = 0.02].3
3 Please see supplemental document for tables reflecting results from each regression
analysis. In order to ensure that findings were not driven by a certain group of youth,
we also repeated our analyses after winsorizing extreme observations associated with
large standardized scores (N3 SD) for any of the variables of interest. The pattern of these
results remained largely the same (with a few exceptions) and they are reported in the
supplemental document.



Table 2
Bivariate correlations between study variables.

Descriptive variables 1 2 3 4 5 6 7 8 9 10 11 12 13

1. Female 1 −0.015 −0.075 0.119 −0.002 0.198⁎⁎ −0.033 −0.105 0.052 0.049 0.008 0.079 −0.07
2. Non-White 1 −0.226⁎⁎ −0.182⁎ −0.019 −0.079 0.102 0.006 0.08 0.016 0.023 −0.045 0.017
3. Some college (b1 year) 1 −0.088 −0.034 0.045 0.001 −0.117 −0.018 −0.105 −0.223⁎⁎ −0.021 −0.181⁎

4. Age 1.000 0.176⁎ 0.161⁎ 0.033 −0.209⁎⁎ 0.130 0.096 −0.199⁎⁎ 0.121 −0.222⁎⁎

5. Secrets 1.000 0.338⁎⁎ 0.299⁎⁎ −0.247⁎⁎ 0.271⁎⁎ 0.105 −0.124 0.508⁎⁎ −0.152⁎

6. Asthma symptoms (day) 1.000 0.722⁎⁎ −0.510⁎⁎ 0.391⁎⁎ 0.020 −0.051 0.317⁎⁎ −0.056
7. Asthma symptoms (night) 1.000 −0.494⁎⁎ 0.355⁎⁎ 0.060 −0.041 0.223⁎⁎ −0.058
8. Subjective sleep quality 1.000 −0.317⁎⁎ −0.035 0.068 −0.235⁎⁎ 0.076
9. Number of awakenings 1.000 −0.003 −0.228⁎⁎ 0.268⁎⁎ −0.218⁎⁎

10. SOL 1.000 0.043 −0.018 −0.277⁎⁎

11. Total time in bed 1.000 0.046 0.948⁎⁎

12. Negative mood 1.000 0.050
13. Sleep continuity 1.000

⁎ p b 0.05.
⁎⁎ p b 0.01.
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Next, we tested whether negative affect mediated the link between
secrecy and asthma symptoms. The bootstrap analyses revealed a
significant indirect association between secrecy and daytime symptoms
(95% CI: 0.0037, 0.2130) – but not nighttime symptoms (95% CI:
−0.0172, 0.1323) – via negative affect (Fig. 1). We also tested the alter-
native moderating hypotheses (i.e., secrecy and negative affect would
interact in predicting asthma symptoms) and found that the interaction
term was not significant for either daytime [b = −0.003, SE = 0.044,
p = 0.94] or nighttime symptoms [b = 0.078, SE = 0.045, p = 0.09;
b=0.031, SE=0.033, p=0.34, after removing five observations asso-
ciated with large standardized residuals].

Finally, in order to ensure that the association between secrecy and
asthma symptoms was not driven by those youth experiencing the
most severe symptoms, we conducted additional analyses where we
tested whether the effects of secrecy were moderated by asthma sever-
ity. These analyses also included parental income as an additional covar-
iate in order to make sure that these effects remained even after
accounting for this variable. For daytime symptoms, results indicated a
significant effect for secrecy [b=0.313, SE=0.072, p b 0.001] and asth-
ma severity [b=0.142, SE=0.072, p=0.049], but no effect was found
for the interaction term [b=0.073, SE=0.08, p=0.363, after control-
ling for age, gender and parental income]. A similar pattern of results
was also observed for nighttime symptoms, with secrecy remaining a
significant predictor [b=0.289, SE=0.075, p b 0.001], while the effects
of asthma severity [b = 0.017, SE= 0.075, p = 0.821] and the interac-
tion term [b = 0.100, SE = 0.084, p = 0.233 after controlling for age
and parental income] did not reach statistical significance.

3.2. Secrecy and sleep outcomes

All the regression analyses involving sleep outcomes included age as
a covariate. Analyses for total time in bed and sleep continuity also con-
trolled for parental education. Results revealed a significant association
between secrecy and lower subjective sleep quality [b=−0.216, SE=
0.075, p = 0.004] and greater number of awakenings [b = 0.256, SE =
0.075, p = 0.001],4 but not total time in bed [b = −0.096, SE= 0.074,
p = 0.19], sleep continuity [b = −0.121, SE = 0.074, p = 0.11], or
SOL [b = 0.091, SE = 0.077, p = 0.24],5 though these effects were in
the expected direction.
4 For analyses involving number of awakenings the distribution of residualswas strong-
ly skewed and elimination of one observation associatedwith large standardized residuals
significantly reduced skewness. Results did not change,with secrecy being positively asso-
ciated with number of awakenings [b = 0.290, SE= 0.063, p b 0.001].

5 Distribution of residuals was strongly skewed and elimination of observations associ-
ated with large standardized residuals did not reduce skewness. For these reasons, this
modelwas run using bootstrapping to compute robustβ estimates. This procedure yielded
identical results, with secrecy not being associated with SOL [b = 0.091, SE = 0.096,
p = 0.37].
Bootstrap analyses revealed that secrecy had an indirect association
with number of awakenings via negative affect (95% CI: 0.0175, 0.1691).
Further, although secrecy was not directly associated with total time in
bed or sleep continuity, analyses revealed a significant indirect pathway
through which higher secrecy was linked to lower total time in bed
(95% CI: 0.0083, 0.1874) and sleep continuity (95% CI: 0.0172, 0.2007)
via negative affect. No evidence was found for an indirect effect linking
secrecy to subjective sleep quality (95% CI: −0.1787, 0.031), or SOL
(95% CI: −0.1450, 0.0156). We also tested the alternative moderating
hypotheses (i.e., secrecy and negative affectwould interact in predicting
sleep outcomes) and found that the interaction termwas not significant
for subjective sleep quality [b=0.023, SE=0.046, p=0.62], number of
awakenings [b = 0.040, SE = 0.046, p = 0.38], total time in bed [b =
0.009, SE = 0.045, p = 0.84] or sleep continuity [b = −0.024, SE =
0.045, p = 0.60]. Distribution of residuals for number of awakenings
was skewed and elimination of one observation associated with large
standardized residuals significantly reduced skewness. Results
remained the same, with the interaction term not being associated
with number of awakenings [b = 0.017, SE= 0.038, p = 0.65].

A significant interaction term was found for SOL [b = 0.103, SE =
0.047, p=0.030], such that higher secrecy was associated with greater
sleep latency among participants reporting higher levels of negative af-
fect. Again, distribution of residuals was strongly skewed and elimina-
tion of five observations associated with large standardized residuals
did not significantly reduce skewness. For these reasons, analyses
were repeated using bootstrapping to compute robust β estimates
which yielded identical results, [b = 0.103, SE= 0.058, p = 0.047].

3.3. Secrecy, asthma symptoms and sleep outcomes

Given this pattern of results, we also explored whether subjective
sleep quality and number of awakenings would mediate the effects of
secrecy on asthma symptoms. Bootstrap analyses revealed that both
sleep quality and number of awakenings mediated the link between se-
crecy and daytime asthma symptoms (95% CI: 0.0271, 0.1867 for sleep
quality; 95% CI: 0.0130, 0.2222 for number of awakenings) as well as
nighttime asthma symptoms (95% CI: 0.0319, 0.2046 for sleep quality;
95% CI: 0.0101, 0.2301 for number of awakenings). Significant indirect
associations were also found when number of awakenings and sleep
quality were introduced simultaneously as mediators in the model.

4. Discussion

Our findings showed that higher levels of secrecy from parents were
associated with more severe daytime asthma symptoms, lower sleep
quality, and greater number of awakenings over four days. Secrecy
was also associated with increased negative affect, which accounted



Fig. 1. Indirect effect of youth secrecy on daytime asthma symptoms via negative affect. Note: *p b 0.05, ***p b 0.001.
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for the links between secrecy, number of awakenings and daytime asth-
ma symptoms.

Our study provides a novel extension of previous work on youth se-
crecy by showing that secrecy may have negative consequences on dis-
ease outcomes such as asthma symptoms, and that it may undermine
restorative behaviors such as sleep, which can further influence physio-
logical processes relevant to health over time. Another contributionwas
the investigation of negative affect as a proximalmechanismunderlying
the relation between secrecy and health.We observed that higher levels
of secrecy were associated with higher levels of negative affect, which,
in turn, explained the association of secrecy with nightly awakenings
and daytime asthma symptoms. These findings support a large body
of work on youth emotional adjustment and asthma severity [3] and
highlight the idea that affective processes may serve as key mediators
of youth social experiences on asthma outcomes [52].

It should be noted that our indirect effect findings were not uniform
across all outcomes. For example, negative affect did not show an
association with SOL. Perhaps, our results reflect the limitations of
self-report for particular sleep outcomes such as SOL, especially
among youth participants. Alternatively, these results may simply be
due to the smaller effects of negative affect on SOL and sleep quality
compared to number of awakenings. Future studies should use objec-
tive assessments of sleep, which may help to clarify the interpretation
of our findings. Future studies should also continue to investigate
whether negative affect should be conceptualized as amediator ormod-
erator of the relation between secrecy and SOL. As our findings show,
greater negative affect led to larger SOL only among participants
reporting higher secrecy, suggesting that negative affect may some-
times lead to deleterious outcomes only if levels of secrecy are also high.

Some of the reasons why youth keep secrets from parents may de-
pend on characteristics of the parent-child relationship. Research
shows that youth who perceive lower warmth and trust from their par-
ents are more likely to keep secrets from them [53]. Because high levels
of family connectedness are associated with lower levels of asthma-re-
lated functional limitation [54], fostering trust in parent-child relation-
ships may constitute a mechanism for reducing secrecy and improving
well-being in youth with asthma. Therefore, future research needs to
clarify the extent to which family characteristics influence the associa-
tion between youth secrecy and health, as these findings could lead to
avenues for interventions that promote health among youth with
asthma.

Despite its contributions, our study presents some limitationsworth
noting. First, we cannot pinpoint causality because of our cross-sectional
design. For example, when testing the role of sleep as a mediator be-
tween secrecy and asthma outcomes, significant relations emerged for
both daytime and nighttime symptoms. While this may indicate bi-
directional associations between asthma and sleep [28], it is also possi-
ble that secrecymay lead to poorer sleep simply because of experiences
of asthma symptoms. These questions may be clarified only through
studies with prospective designs spanning over longer periods of time
(i.e., more than four days, which are not ideal for robust lag analyses;
[55]), which would allow us to control for previous day effects of
sleep, asthma symptoms, and negative affect. Second, we note that the
average level of secrecy in our sample is low. Therefore, future studies
should continue to investigate youth secrecy and physical health in
order to ensure that effects are not driven by other factors. Finally,
most of our participants belonged to economically distressed, African
American families; thesefindings should be replicated in samples of dif-
ferent socioeconomic backgrounds, and in other minority groups with
high rates of asthma such as Hispanics [1]. In light of research showing
that responsive relationships with parents are associated with better
immune functioning among youthwith asthma [42], promoting greater
parental responsiveness in low-SES families may promote greater
disclosure and less secrecy in the parent-child relationship.

In sum, our findings emphasize the notion that lower levels of secre-
cy in the parent-child relationship can lead to beneficial health out-
comes during late childhood and adolescence, and, more broadly
speaking, our findings support theoretical accounts emphasizing affec-
tive processes as important mechanisms through which social experi-
ences influence physical health.
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