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sectional association between socioeconomic status (SES), psychosocial stressors, and sleep among care-
givers.
Methods: Caregivers (n = 98) of teenagers with asthma self-reported sleep duration (hours), sleep quality
Keywords: (very gooq to very bad), education (<high school to collegg graduate), income ($15,000 tp $50,000), and
Caregivers/parents psychosocial stressors (stress, worry, social support, depressive symptoms, nightly awakenings due to care-
Sleep giving). Logistic and linear regression models were performed to study the association of between SES, psy-
chosocial stressors, and sleep, adjusting for possible confounders.
Results: Caregivers on average were 45.5 years, female (89%), and African American (90%). Average sleep
duration was 5.9 hours (standard deviation: 1.5), 72% reported short sleep (<7 hours), and 65% reported
“fairly bad or very bad” sleep quality. After adjustment for covariates, caregivers with greater social support
had a 44% (95% confidence interval: 0.32, 0.98) lower odds of short sleep duration and slept 20.0 minutes
(3.09,37) longer on average. Greater depressive symptoms were associated with a 26% (1.11, 1.44) higher
odds of short sleep and sleeping on average 6.08 minutes (—8.67, —3.49) less at night. SES and other psy-
chosocial stressors were not associated with sleep.
Conclusions: Caregivers had a high prevalence of short and poor quality sleep. Depressive symptoms were
associated with shorter sleep, whereas social support was associated with longer sleep. Identifying factors
that mitigate the effect of psychosocial stressors on sleep is warranted.

© 2017 National Sleep Foundation. Published by Elsevier Inc. All rights reserved.
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Introduction compared with noncaregivers.>~ Short sleep duration and disturbed

sleep are associated with mood, accidents, and negative health out-

The American Academy of Sleep Medicine recommends that
adults sleep 7 to 8 hours for optimal health and performance'; how-
ever, only 65% of adults in the United States adhere to this recom-
mendation, with an even lower prevalence of 54% among African
Americans.? Caregivers tend to have shorter sleep duration, poorer
sleep quality, and a higher prevalence of sleep disturbances
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comes including obesity, hypertension, diabetes, cardiovascular dis-
ease, and all-cause mortality.®° It is important to identify the
factors contributing to poor sleep among caregivers to improve
their quality of life.

Caring for a child with asthma or a chronic illness is associated
with a higher exposure to psychosocial stressors (depression) and
poor health,'®!! which is associated with poor sleep.'>"'* To our
knowledge, few studies have specifically focused on the sleep of care-
givers of children with asthma.®'>'® Caregivers of children with
chronic illnesses such as asthma may have disturbed sleep due to noc-
turnal caregiving or stress due to the challenges of caregiving,®'>1¢
which may be influenced by stressors that are due to socioeconomic

2352-7218/© 2017 National Sleep Foundation. Published by Elsevier Inc. All rights reserved.
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status (SES).!”"'® However, these factors are understudied. Another
limitation of this literature is that the vast majority of the prior studies
were conducted among non-Hispanic White populations.®!> Associa-
tions may be different in African Americans given the high prevalence
of poor sleep, '° the greater exposure to psychosocial stressors, and the
likelihood of living in low-socioeconomic environments,'>19-23

Prior studies have shown that psychosocial stressors and neigh-
borhood factors contribute to poor sleep, particularly among African
Americans.'?%224 For example, in a study of African American adults,
participants with higher stress slept on average 33 minutes less than
those reporting less stress.'? The prior study focused on general
stressors, as opposed to understanding the influence of specific
stressors such as anxiety, worry, or depressive symptoms. Additional-
ly, asthma is a highly prevalent condition among African American
children, with striking racial disparities in morbidity and mortality.?”
As a result of the higher prevalence of asthma among African
American children,?® psychosocial factors may be particularly perti-
nent to African American caregivers and may help to identify a pop-
ulation that may be at increased risk for poor sleep.

Using data from a pilot study to evaluate the feasibility of
conducting a Web-based asthma management program in the emer-
gency departments at 2 hospitals, we explored the sleep of caregivers
of teenagers with asthma and investigated the association of SES and
various psychosocial stressors with sleep duration and quality in a
predominately African American sample. We hypothesized that
lower SES and greater psychosocial stressors will be associated with
shorter sleep duration and poorer sleep quality.

Methods

Puff City in the Emergency Department (PC-ED) was a pilot study
to test the feasibility of incorporating a Web-based computer-
tailored intervention for urban teens (Puff City) in the emergency de-
partments of 2 hospitals in Detroit, MI. Puff City was designed to help
urban teenagers manage their asthma. To be eligible for Puff City, po-
tential participants had to be 13-19 years of age, present to an emer-
gency department with a primary diagnosis of asthma, and have a
history of recurrent trouble breathing. Teenagers under 18 years of
age had to be accompanied by a caregiver. The details of the Puff
City intervention have been previously published.?”-*® The present
study focuses on the caregiver of the teenager enrolled in Puff City.
The caregiver (legal guardian) accompanying the teenager at the
index emergency department visit was recruited to participate in
the caregiver baseline survey conducted during the recruitment peri-
od of October 2012 to October 2013. The baseline survey was admin-
istered to the caregiver during the emergency department visit. The
current analyses use data on sleep measures, SES, and psychosocial
stressors of the caregivers. Institutional Review Board approval was
obtained at each study site, and written informed consent was ob-
tained from all participants.

Sleep measures

Sleep measures were self-reported by the caregivers. For sleep du-
ration, participants were asked, “on average, how much sleep do you
usually get a night on weekdays or workdays?” Responses were mea-
sured in hours and further categorized to determine short sleep dura-
tion (<7 hours).° To classify sleep quality, participants rated their
sleep quality overall during the past month. Responses for sleep qual-
ity ranged from 1 = very good to 4 = very bad. As a result of the dis-
tribution of sleep quality, we further dichotomized the variable into
very good/fairly good and very bad/fairly bad.

Caregivers were also asked whether he/she had sleepless nights
because of his/her teenager's asthma and whether he/she was awak-
ened during the night because of the teenager's asthma. Responses to

the prior questions ranged from 1 = none of the time to 7 = all of the
time. These self-reported awakenings due to the teenager's asthma
may represent underlying stress and be related to sleep duration
and quality, and thus were explored as psychosocial factors.

Socioeconomic status

Self-reported education and income were analyzed as measures
of SES. Education was selected from 6 categories and furthered cate-
gorized into less than high school, high school or graduate education
diploma (GED), some college, and college graduate. Income was re-
ported as the total yearly household income from all sources in the
last year based on 11 categories and analyzed continuously as the
midpoint of each category and further grouped into <$15,000,
>$15,000 and <$30,000, >$30,000 and <$50,000, and >$50,000.

Psychosocial stressors

We analyzed several measures of psychosocial stressors including
stress and worry from the Pediatric Asthma Caregiver's Quality of Life
questionnaire,° social support from the Medical Outcomes Study
(MOS-SS),?!' and depressive symptoms based on the Centers for Epi-
demiologic Studies-Depression (CES-D).>?

To assess stress, caregivers reported his/her feelings in the past
week regarding feeling (1) helpless or frightened when teenager ex-
perienced asthma symptoms, (2) frustrated or impatient because
teenager was irritable due to asthma, and (3) bothered because teen-
agers asthma interfered with family relationships, angry that teenag-
er has asthma. Responses ranged from 1 = none of the time to 7 = all
the time and were analyzed both continuously and dichotomously as
>4 as high and <4 as low. Cronbach « in this sample for these stress
items was .63.

Caregivers reported how worried or concerned he/she was
regarding different activities during the past week, including
(1) teenager's performance of normal daily activities, (2) teenager's
asthma medications and adverse effects, (3) being overprotective of
the teenager, and (4) teenager being able to lead a normal life. Re-
sponses ranged from 1 = not very worried/concerned to 7 = very,
very worried/concerned and were analyzed both continuously and
dichotomously as >4 as high and <4 as low. Cronbach « for these
“worry” indices was .81.

Caregivers responded to a series of questions from the Medical
Outcomes Study Social Support instrument>' to assess social support
including having someone (1) you can count on to listen to you when
you need to talk, (2) to give you information to help you understand a
situation, (3) to give you good advice about a crisis, (4) to confide in
or talk to about yourself or your problems, (5) whose advice you re-
ally want, (6) to share your most private worries and fears with,
(7) to turn to for suggestions about how to deal with a personal prob-
lem, (8) who understands your problems, (9) to help you if you were
confined to bed, (10) to take you or your teen to the doctor if you
needed it, (11) to prepare you meals if you are unable to do it your-
self, and (12) to help with daily chores if you were sick. This was
scored as the average of the 12 questions, and we dichotomized the
variable at >4 (most of the time) as indicating high support.>* For
the analyses, social support was analyzed as both a continuous and
dichotomous variable. Cronbach « for the social support measure
was .94.

Depressive symptoms were measured according to a modified
version of the CES-D.3? Given that sleep is the outcome variable of in-
terest, we excluded the question regarding sleep in the scoring for de-
pressive symptoms. A score >16 was used to determine depression
for descriptive purposes. Depressive symptoms were analyzed con-
tinuously in regression models.
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Covariates

Covariates selected a priori as potential confounders included
teenager's age and Asthma Control Test (ACT) score, and caregiver's
age, sex, and smoking status. Age and sex were self-reported.
Teenager's asthma control was assessed via the ACT questionnaire.>*
An ACT score of <19 indicates that asthma symptoms are not
well controlled. ACT was analyzed continuously. Caregivers’ self-
reported current smoking was analyzed as yes or no.

Statistical analysis

Out of the 121 teens enrolled in the study, 98 caregivers agreed to
complete the survey and had complete sleep data. Participants who
reported a sleep duration <3 hours (n = 2) were excluded from re-
gression analyses to minimize influential points likely associated
with measurement error. For continuous variables, we reported the
mean (standard deviation), and for categorical variables, the percent-
age within that category shown was presented. To investigate the as-
sociation between SES and psychosocial stressors with sleep duration
and quality, we fit a series of linear and logistic regression models.
Sleep duration was analyzed continuously in hours. Short sleep dura-
tion (<7 hours) vs normal (27 hours) and poor sleep quality (very
bad/fairly bad) vs good sleep quality (very good/fairly good) were
categorized in the logistic regression models. SES and psychosocial
stressors were analyzed separately because of collinearity and
modeled unadjusted (model 1) and adjusted for teenager's age and
ACT score; and caregivers age, sex, and smoking status (model 2).
In sensitivity analyses, we examined the associations among African
Americans only to determine any potential differences in the
findings. All analyses were performed using SAS 9.4.

Results

Caregivers had a mean age of 45.5 years and were predominately
female (89%) and African American (90%) (Table 1). Most of the care-
givers were mothers of the enrolled teenager (85%); the remaining
were father (10%), grandparent (2%), sibling (2%), or other family
member (1%). Most caregivers had at least some college education
with a mean income of $25,625. The teenagers of these caregivers
had a mean ACT score of 15.8, consistent with poor asthma control
in this sample. The average sleep duration was 5.9 hours (range: 3-
10), and 72% of caregivers reported a short sleep duration (<7
hours) (Table 2). Most caregivers reported “fairly bad or very bad”
sleep quality. Caregivers reported sleepless nights and weekly awak-
enings due to the teen's asthma “quite often” (47% and 36%,
respectively).

Education and income were not associated with sleep duration
(Table 3). In adjusted analyses, greater social support was associated
with 44% (0.32, 0.98) lower odds of short sleep duration and 0.33
hour (0.05, 0.62) or 19.8 minutes of more sleep on average a night
(Table 3). Greater reports of depressive symptoms were associated
with 26% (1.11, 1.44) higher odds of short sleep duration and
sleeping 6 minutes less at night (—0.10 hour [—0.14, —0.06])
(Table 3). In general, stress, worry, and self-reported awakenings
due to caregiving were not associated with sleep duration.

Education and income were not associated with odds of poor
sleep quality. Greater reports of depressive symptoms were associat-
ed with a 15% (0.77, 0.93) lower odds of poor sleep quality (Table 4).
This association remained statistically significant in fully adjusted
models. Remaining psychosocial stressors were not associated with
sleep quality.

In sensitivity analyses, we found that the associations remained
the same when limiting the sample to only African Americans.

Table 1
Selected sample characteristics among caregivers, Puff City emergency department

Variable Total sample, N = 98
Mean (SD) or %
Age (y) 45,5 (8.47)
Sex
Male 11%
Female 89%
Education
<High school 15%
High school graduate or GED 24%
Some college 46%
College graduate 14%
Household income ($) 25,625 (27,500)*
<$15,000 40%
>$15,000 and <$30,000 21%
>$30,000 and <$50,000 21%
>$50,000 12%
Missing/refused 6%
Race
Black 90%
White 4%
American Indian or Alaska Native 2%
Other 4%
Teen ACT score at index visit 15.8 (4.89)
ACT score >19 35%
Caregiver depressive symptoms (>16) 10%
Caregiver social support 3.9 (1.00)
Pediatric Asthma Caregiver Quality of Life (overall) 3.9(0.42)
Stress 4.2 (0.82)
Worry 3.6 (2.93)
Activity 3.9(0.93)
Emotion 3.9 (0.57)

2 Interquartile range.

Discussion

In this study, we examined self-reported sleep of caregivers of
teenagers with predominantly poorly controlled asthma and exam-
ined the associations between SES, social support, and psychosocial
stressors with sleep duration and sleep quality in a predominately
African American study group. We found that a high proportion
(72%) of the caregivers slept less than 7 hours at night and a majority
reported poor sleep quality. In general, SES did not contribute to var-
iations in sleep duration or sleep quality, possibly reflecting the lim-
ited variation in income and education in this sample. Greater social
support was associated with longer sleep duration (approximately
20 minutes more on average) and lower odds of short sleep duration.
Although higher reports of depressive symptoms were associated
with shorter sleep duration, associations were not as large as what

Table 2
Sleep characteristics of caregivers, Puff City emergency department

Sleep characteristic Mean (SD) or %

Sleep duration (h) 5.9 (1.5)
Short sleep duration (<7 h per night) 72%
Sleep quality
Fairly good and very good 35%
Fairly bad and very bad 65%
Weekly parent sleepless nights
None of the time 8%
Hardly any of the time 8%
Once in a while 26%
Some of the time 11%
Quite often 47%
Weekly parent awakened
None of the time 2%
Hardly any of the time 11%
Once in a while 35%
Some of the time 16%
Quite often 36%
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Table 3

Socioeconomic status and psychosocial stressors (modeled separately) with sleep duration, Puff City emergency department

Model 1

Model 2

0dds of short sleep (<7 h) vs
normal
0Odds ratio (95% CI)

Sleep duration (h)
estimate
Mean (95% CI)

0Odds of short sleep (<7 h) vs
normal
0Odds ratio (95% CI)

Sleep duration (h)
estimate
Mean (95% CI)

SES

Education
<High school
High school graduate or GED
Some college

0.60 (0.13, 2.84)
1.28 (0.28,5.93)
1.00 (0.26, 3.81)

College graduate REF REF
P trend 77
Income
<$15,000 2.06 (0.52, 8.16)
>$15,000 and <$30,000 1.67 (0.37,7.42)
>$30,000 and <$50,000 1.67 (0.37,7.42)
>$50,000 Ref Ref
P trend 78
Psychosocial stressors
Stress®
Low Ref Ref
High 0.61 (0.20, 1.84)
Continuous stress 0.69 (0.37,1.28)
Worry?
Low Ref Ref
High 1.86 (0.69, 5.01)

*kk

Continuous worry
Social support”
Low 1.25(0.50, 3.15)
High REF REF
Continuous social support 0.64 (0.38,1.08)"""
Depressive symptoms 1.21 (1.08, 1.35)"
Sleepless nights due to teenager's
0.78 (0.54,1.12)

asthma
Awakening due to teenager's asthma  0.94 (0.63, 1.41)

1.30 (0.97, 1.73)

0.06 (—1.00, 1.12)
—0.59 (—1.58, 0.39)
—0.19 (—1.07, 0.69)

—0.78 (—1.72,0.15)
—0.65 (—1.67,0.37)
—0.60 (—1.62, 0.42)

0.33 (—0.35,1.02)
0.25 (—0.12, 0.62)

—0.39 (—1.01, 0.22)
—0.04 (—0.15, 0.05)

—0.16 (—0.77,0.44)

0.31 (0.02, 0.61)""
—0.10 (—0.15, —0.06)"
0.10 (—0.13, 0.32)

0.17 (—0.10, 0.43)

0.50 (0.08, 3.14) 0.14 (—1.01,1.29)
0.85 (0.15,4.81) —0.32(—1.37,0.74)
0.95 (0.22, 4.05) —0.16 (—1.05,0.73)
REF REF
84 81
117 (0.25,5.42)
1.09 (0.21, 5.60)
1.33 (0.26, 6.68)

—0.42 (—1.38,0.53)
—0.42 (—1.45,0.61)
—0.45 (—1.47,0.57)

Ref Ref
.99 .82
Ref Ref

0.59 (0.18, 1.94)
0.64 (0.33,1.27)

0.21 (—0.47,0.88)
- 0.19 (—0.19, 0.56)
Ref Ref

1.70 (0.58, 4.97) —0.11 (—0.74, 0.51)
1.27 (0.94,1.72) —0.01 (—0.11, 0.09)

1.58 (0.59, 4.23) —0.28 (—0.86,0.31)
REF REF

0.56 (0.32, 0.98)"" 0.33 (0.05, 0.62)""
1.26 (1.11, 1.44)" —0.10 (—0.14, —0.06)"

0.81(0.55, 1.18) 0.06 (—0.16,0.28)
1.02 (0.65, 1.61) 0.13 (—0.15, 0.40)

Model 1: unadjusted, model 2: adjusted for teen age; teen ACT; and caregiver age, sex, and smoking status.

¢ Based on Pediatric Asthma Caregiver's Quality of Life questionnaire
b MOS-SS.
* P<.01.

** P<.05.

= p<.10.

was observed for social support. Our findings highlight the high prev-
alence of short sleep and poor quality of sleep in African American
caregivers of children with asthma, and identify factors such as de-
pressive symptoms and social support that may be important to
sleep health.

The American Association of Sleep Medicine recommends 7 or 8
hours of sleep at night for optimal performance.! However, in our
study group, the average sleep duration was 5.8 hours, in comparison
to the national estimate in the United States of 7.2 hours.>> We also
found that 65% of caregivers reported a poor sleep quality. These find-
ings are consistent with another study among African American care-
givers of teens with asthma that indicated poor sleep.'® Short sleep
duration and poor sleep quality are associated with poor physical
and mental health as well as cognitive deficits.>®3” Short sleep dura-
tion and poor sleep quality in this population may impact not only
the health and well-being of the caregivers but also caring decisions,
which can further contribute to suboptimal asthma management of
their children. For example, researchers have shown that sleep depri-
vation can affect decision making, which could potentially impair per-
ception of risks and/or affect reaction time.>®~%° This may affect the
caregivers' ability to determine asthma severity which may require
the teen to be hospitalized, or distribution of medication to ensure ad-
herence. There are many potential consequences to insufficient sleep
for both the caregiver and the ill child; therefore, it is crucial to identify
factors that may help to determine caregivers that are most at risk for
poor sleep. Future studies should explore the subsequent conse-
quences of insufficient sleep for the caregiver and child.

In the current paper, there were several psychosocial factors iden-
tified as potential risk factors for insufficient sleep among caregivers
of children with chronic health conditions. In our sample, depressive
symptoms were associated with shorter average sleep and higher
odds of short sleep, consistent with the literature.>® Contrary to our
hypothesis, we found that depressive symptoms were associated
with a lower odds of poor sleep quality. Future research is needed
to help clarify reasons for this association, but several possible expla-
nations include the following: (1) the use of a single question assess-
ment of sleep quality for a complex construct*! may have contributed
to reporting biases, (2) there could be confounding by antidepressive
medications, and (3) there is a possibility of a type 1 error resulting
from the limited study sample size.*>** Future studies that include
a larger sample size, prospective data collection, and more rigorous
assessments of sleep quality are needed.

Consistent with our hypothesis, social support appeared to be a
protective factor for sleep. Individuals with higher levels of social
support reported sleeping longer and had lower odds of short sleep.
Caregivers that report a high social support may receive monetary as-
sistance or help from others in sharing in the caregiving responsibil-
ities, or are encouraged in other aspects that buffer the stress of
caring for a teen with a chronic illness. Social support may modify
the harmful effects of stress in this population* and may be a factor
that can be addressed in future studies aimed at improving the sleep
of caregivers of children with chronic health problems.

Although our study provides novel information about sleep in
caregivers of teenagers with asthma in a predominately African
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Table 4
Socioeconomic status and psychosocial stressors (modeled separately) with odds of
poor sleep quality vs good, Puff City emergency department

Model 1 Model 2
QOdds ratio QOdds ratio
(95% CI) (95% CI)
SES
Education
<High School 3.61(0.57,22.89)  2.26 (0.28, 18.0), 0.44
High school graduate or GED 0.72 (0.18, 2.84) 0.69 (0.14, 3.45), 0.65
Some college 0.97 (0.28, 3.41) 0.83 (0.20, 3.34), 0.79
College graduate Ref Ref
P trend 33 .62
Income
<$15,000 1.82 (0.48, 6.96) 2.80 (0.61, 12.86)
>$15,000 and <30,000 2.86 (0.59,13.96)  5.32(0.87,32.66)"""
>$30,000 and <$50,000 0.71 (0.17,3.03) 0.97 (0.20, 4.56)
>50,000 Ref Ref
P trend 19 12
Psychosocial stressors
Stress®
Low Ref Ref
High 1.67 (0.66, 4.25) 1.97 (0.72, 5.41)
Continuous stress 1.10 (0.66, 1.82) 1.22 (0.70, 2.14)
Worry?
Low Ref Ref
High 0.81 (0.34,1.92) 0.73 (0.28,1.90)
Continuous worry 1.0 (0.89, 1.15) 0.99 (0.85, 1.15)
Social support”
Low 1.14 (048, 2.67) 1.03 (0.42, 2.55)
High Ref Ref
Continuous social support 0.95 (0.62, 1.46) 1.02 (0.65, 1.61)
Depressive Symptoms 0.85(0.77,0.93)"  0.78 (0.69, 0.88)"

Sleepless nights due to
teenager's asthma

Awakening due to
teenager's asthma

1.13 (0.82, 1.55) 1.06 (0.76, 1.48)

1.25 (0.85, 1.84) 1.11 (0.72, 1.71)

Model 1: unadjusted; model 2: adjusted for teen age; teen ACT; and caregiver age, sex,
and smoking status.

¢ Based on Pediatric Asthma Caregiver's Quality of Life questionnaire

b MOS-SS.

* P<0.01.
** Pp< 0.10.

American sample, there are limitations to the study. This study uses
data from a pilot feasibility study and therefore has a small sample
size. A major limitation is our use of self-reported sleep measures,
which tend to overestimate sleep.*” This is a cross-sectional study,
which prohibits our ability to infer causation. An individual's occupa-
tion, work hours, or shift work is an important factor in the studied
population; however, work type was not assessed. Data regarding
employment status were not collected in the current study, which
could provide important insight on the SES of the population. Despite
the need for more studies on sleep among African Americans, these
results are limited to our sample of African American parents of ado-
lescents with asthma in Detroit, MI.

In conclusion, in this population of predominately African
American caregivers of teenagers with asthma, there was a high prev-
alence of both short sleep and poor sleep quality. Psychosocial
stressors including social support and depressive symptoms may be
points of intervention to improve sleep in this population. Future
studies should further explore these findings as well as identify
buffers to mitigate the stressors through longitudinal studies in a
larger sample.

Conflicts of interest

None.

References

1.

N

w

w

[<2]

~

o

©o

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Consensus Conference Panel, Watson NF, Badr MS, Belenky G, Bliwise DL, Buxton
OM, et al. Joint consensus statement of the American Academy of Sleep Medicine
and Sleep Research Society on the recommended amount of sleep for a healthy
adult: methodology and discussion. Sleep. 2015;38:1161-1183.

. Liu Y, Wheaton AG, Chapman DP, Cunningham TJ, Lu H, Croft ]B. Prevalence of

healthy sleep duration among adults —United States, 2014. MMWR Morb Mortal
WEKkly Rep. 2016;65:137-141 [Internet Available from: http://www.cdc.gov/
mmwr/volumes/65/wr/mm6506al.htm].

. Rowe MA, McCrae CS, Campbell JM, Benito AP, Cheng ]. Sleep pattern differences

between older adult dementia caregivers and older adult noncaregivers using ob-
jective and subjective measures. J Clin Sleep Med. 2008;4:362-369.

Meltzer 1J, Sanchez-Ortuno MM, Edinger ]D, Avis KT. Sleep patterns, sleep instabil-
ity, and health related quality of life in parents of ventilator-assisted children. J Clin
Sleep Med. 2015;11:251-258.

. Meltzer L], Moore M. Sleep disruptions in parents of children and adolescents with

chronic illnesses: prevalence, causes, and consequences. ] Pediatr Psychol. 2008;33:
279-291.

. Moore K, David TJ, Murray CS, Child F, Arkwright PD. Effect of childhood eczema

and asthma on parental sleep and well-being: a prospective comparative study.
Br ] Dermatol. 2006;154:514-518.

. Meltzer L], Booster GD. Sleep disturbance in caregivers of children with respiratory

and atopic disease. ] Pediatr Psychol. 2016;41:643-650 [Internet Available from:
http://jpepsy.oxfordjournals.org/lookup/doi/10.1093/jpepsy/jsw016].

. Sabanayagam C, Shankar A. Sleep duration and cardiovascular disease: results

from the National Health Interview Survey. Sleep. 2010;33:1037-1042 [Internet
Available from: http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=
2910533&tool=pmcentrez&rendertype=abstract].

. Centers for Disease Control and Prevention (CDC). Effect of Short Sleep Duration

on Daily Activities—United States, 2005-2008; 2011.

Quittner AL, Goldbeck L, Abbott ], Duff A, Lambrecht P, Solé A, et al. Prevalence of
depression and anxiety in patients with cystic fibrosis and parent caregivers: re-
sults of the international depression epidemiological study across nine countries.
Thorax. 2014;69:1090-1097 [Internet Available from: http://thorax.bmj.com/cgi/
doi/10.1136/thoraxjnl-2014-205983%5Cnhttp://www.ncbi.nlm.nih.gov/pubmed/
25246663].

Cousino MK, Hazen RA. Parenting stress among caregivers of children with chron-
ic illness: a systematic review. J Pediatr Psychol. 2013;38:809-828 [Internet Avail-
able from: http://jpepsy.oxfordjournals.org/cgi/doi/10.1093/jpepsy/jst049].
Johnson DA, Lisabeth L, Lewis TT, Sims M, Hickson DA, Samdarshi T, et al. The contri-
bution of psychosocial stressors to sleep among African Americans in the Jackson
Heart Study. Sleep. 2016 Jul 1;39(7):1411-14109. https://doi.org/10.5665/sleep.5974
[Internet Available from: http://www.ncbi.nlm.nih.gov/pubmed/27166234].
Kashani M, Eliasson A, Vernalis M. Perceived stress correlates with disturbed
sleep: a link connecting stress and cardiovascular disease. Stress. 2012;15:45-51
[Internet Available from: http://www.ncbi.nlm.nih.gov/pubmed/21682656].
Akerstedt T. Psychosocial stress and impaired sleep. Scand | Work Environ Health.
2006;32:493-501 [Internetcited 2013 Sep 26 Available from: http://www.sjweh.fi/
show_abstract.php?abstract_id=1054].

Horner SD. Uncertainty in mothers' care for their ill children. J Adv Nurs. 1997;26:
658-663 [Internet Available from: http://www.ncbi.nlm.nih.gov/pubmed/9354975].
Cheezum RR, Parker EA, Sampson NR, Lewis TC, O'Toole A, Patton J, et al. Nightwatch:
sleep disruption of caregivers of children with asthma in Detroit. | Asthma Allergy
Educ. 2013;4:217-225 [Internet Available from: http://www.pubmedcentral.nih.
gov/articlerender.fcgi?artid=4237310&tool=pmcentrez&rendertype=abstract].
Canning RD, Harris ES, Kelleher KJ. Factors predicting distress among caregivers to
children with chronic medical conditions. | Pediatr Psychol. 1996;21:735-749
[Internet Available from: http://jpepsy.oxfordjournals.org/cgi/doi/10.1093/
jpepsy/21.5.735].

Raina P, O'Donnell M, Rosenbaum P, Brehaut J, Walter SD, Russell DD, et al. The
health and well-being of caregivers of children with cerebral palsy. Pediatrics.
2005;115:E636 [Internet Available from: http://www.ncbi.nlm.nih.gov/pubmed/
15930188%5Cnhttp://www.pediatricsdigest.mobi/content/115/6/e626.short].
Chen X, Wang R, Zee P, Lutsey PL, Javaheri S, Alcantara C, et al. Racial/ethnic differ-
ences in sleep disturbances: the Multi-Ethnic Study of Atherosclerosis (MESA).
Sleep. 2015;38:877-888 [Internet Available from: http://www.ncbi.nlm.nih.gov/
pubmed/25409106].

Anderson NB, Bulatao RA, Cohen B. Cumulative Psychosocial Risks and Resilience:
A Conceptual Perspective on Ethnic Health Disparities in Late Life; 2004.
Bryant-Stephens T. Asthma disparities in urban environments. J Allergy Clin
Immunol. 2009;123:1199-1206.

Johnson DA, Lisabeth LD, Johnson-Lawrence V, Samardashi T, Taylor HA, Diez Roux
AV. The social patterning of sleep in African Americans: associations of socioeco-
nomic position and neighborhood characteristics with sleep in the Jackson heart
study. Sleep. 2016 Sep 1;39(9):1749-1759. https://doi.org/10.5665/sleep.6106.
Almeida DM, Neupert SD, Banks SR, Serido J. Do daily stress processes account for
socioeconomic health disparities? | Gerontol Psychol Sci Soc Sci. 2005;60B:34-39
[Internet Available from: http://www.ncbi.nlm.nih.gov/pubmed/16251588].
Johnson DA, Simonelli G, Moore K, Billings M, Mujahid MS, Rueschman M, et al. The
neighborhood social environment and objective measures of sleep in the Multi-
Ethnic Study of Atherosclerosis. Sleep. 2017 Jan 1;40(1). https://doi.org/10.1093/
sleep/zsw016 [Internet Available from: http://www.ncbi.nlm.nih.gov/pubmed/
27634800].

Please cite this article as: Johnson DA, et al, The influence of psychosocial stressors and socioeconomic status on sleep among caregivers of
teenagers with asthma, the Puff City..., Sleep Health (2017), https://doi.org/10.1016/j.sleh.2017.11.003



http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0005
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0005
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0005
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0005
http://www.cdc.gov/mmwr/volumes/65/wr/mm6506a1.htm
http://www.cdc.gov/mmwr/volumes/65/wr/mm6506a1.htm
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0015
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0015
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0015
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0020
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0020
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0020
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0025
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0025
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0025
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0030
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0030
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0030
http://jpepsy.oxfordjournals.org/lookup/doi/10.1093/jpepsy/jsw016
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=2910533&amp;tool=pmcentrez&amp;rendertype=abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=2910533&amp;tool=pmcentrez&amp;rendertype=abstract
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0045
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0045
http://thorax.bmj.com/cgi/doi/10.1136/thoraxjnl-2014-205983%5Cnhttp://www.ncbi.nlm.nih.gov/pubmed/25246663
http://thorax.bmj.com/cgi/doi/10.1136/thoraxjnl-2014-205983%5Cnhttp://www.ncbi.nlm.nih.gov/pubmed/25246663
http://thorax.bmj.com/cgi/doi/10.1136/thoraxjnl-2014-205983%5Cnhttp://www.ncbi.nlm.nih.gov/pubmed/25246663
http://jpepsy.oxfordjournals.org/cgi/doi/10.1093/jpepsy/jst049
https://doi.org/10.5665/sleep.5974
https://doi.org/10.5665/sleep.5974
http://www.ncbi.nlm.nih.gov/pubmed/21682656
http://www.sjweh.fi/show_abstract.php?abstract_id=1054
http://www.sjweh.fi/show_abstract.php?abstract_id=1054
http://www.ncbi.nlm.nih.gov/pubmed/9354975
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=4237310&amp;tool=pmcentrez&amp;rendertype=abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=4237310&amp;tool=pmcentrez&amp;rendertype=abstract
http://jpepsy.oxfordjournals.org/cgi/doi/10.1093/jpepsy/21.5.735
http://jpepsy.oxfordjournals.org/cgi/doi/10.1093/jpepsy/21.5.735
http://www.ncbi.nlm.nih.gov/pubmed/15930188%5Cnhttp://www.pediatricsdigest.mobi/content/115/6/e626.short
http://www.ncbi.nlm.nih.gov/pubmed/15930188%5Cnhttp://www.pediatricsdigest.mobi/content/115/6/e626.short
http://www.ncbi.nlm.nih.gov/pubmed/25409106
http://www.ncbi.nlm.nih.gov/pubmed/25409106
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0100
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0100
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0105
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0105
https://doi.org/10.5665/sleep.6106
http://www.ncbi.nlm.nih.gov/pubmed/16251588
https://doi.org/10.1093/sleep/zsw016
http://www.ncbi.nlm.nih.gov/pubmed/27634800
https://doi.org/10.1093/sleep/zsw016
https://doi.org/10.1016/j.sleh.2017.11.003

6

25.

26.

27.

28.

29.

30.

31.

32

33.

34.

35.

D.A. Johnson et al. / Sleep Health xxx (2017) xXX-xxx

Akinbami LJ, Simon AE, Rossen LM. Changing trends in asthma prevalence among chil-
dren. Pediatrics. 2015;137:1-7 [Internet Available from: http://www.ncbi.nlm.nih.gov/
pubmed/26712860].

Castillo R, Jordan Il M, Tan L, Williams T. Prevalence of asthma disparities amongst
African American children [Internet]. Stanford Med. Youth Sci. Progr; 2010; 3[Avail-
able from: http://publichealth.columbus.gov/uploadedFiles/Public_Health/Content_
Editors/Community_Health/Minority_Health/Asthmadispatries amongest African
American Children.pdf].

Joseph CLM, Peterson E, Havstad S, Johnson CC, Hoerauf S, Stringer S, et al. A web-
based, tailored asthma management program for urban African-American high
school students. Am ] Respir Crit Care Med. 2007;175:888-895.

Joseph CLM, Lu M, Stokes-Bruzzelli S, Johnson DA, Duffy E, Demers M, et al. Initi-
ating an online asthma management program in urban emergency departments:
the recruitment experience. Ann Allergy Asthma Immunol. 2016;116:43-48 [Inter-
net Available from: http://www.ncbi.nlm.nih.gov/pubmed/26596405].

Paruthi S, Brooks LJ, D'Ambrosio C, Hall WA, Kotagal S, Lloyd RM, et al. Recom-
mended amount of sleep for pediatric populations: a consensus statement of
the American Academy of Sleep Medicine. J Clin Sleep Med. 2016;12:785-786
[Internet Available from: http://www.aasmnet.org/jcsm/ViewAbstract.aspx?
pid=30652].

Juniper EF, Guyatt GH, Feeny DH, Ferrie PJ, Griffith LE, Townsend M. Measuring
quality of life in the parents of children with asthma. Qual Life Res. 1996;5:27-34.
Sherbourne CD, Stewart AL. The MOS social support survey. Soc Sci Med. 1991;32:
705-714.

Radloff LS. The CES-D scale: a self-report depression scale for research in the gen-
eral population. Appl Psychol Meas. 1977;1:385-401 [Internet cited 2014 Jul 9
Available from: http://apm.sagepub.com/cgi/doi/10.1177/014662167700100306].
Joseph CL, Havstad SL, Johnson D, Saltzgaber ], Peterson EL, Resnicow K, et al. Fac-
tors associated with nonresponse to a computer-tailored asthma management
program for urban adolescents with asthma. ] Asthma. 2010;47:667-673.

Nathan RA, Sorkness CA, Kosinski M, Schatz M, Li JT, Marcus P, et al. Development
of the asthma control test: a survey for assessing asthma control. J Allergy Clin
Immunol. 2004;113:59-65.

Ford ES, Cunningham TJ, Croft JB. Trends in self-reported sleep duration among US
adults from 1985 to 2012. Sleep. 2015;38:829-832 [Internet Available from:

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=4402659&tool=
pmcentrez&rendertype=abstract].

Kronholm E, Sallinen M, Suutama T, Sulkava R, Era P, Partonen T. Self-reported
sleep duration and cognitive functioning in the general population. J Sleep Res.
2009;18:436-446.

Gildner TE, Liebert MA, Kowal P, Chatterji S, Snodgrass JJ. Associations between
sleep duration, sleep quality, and cognitive test performance among older adults
from six middle income countries: results from the Study on Global Ageing and
Adult Health (SAGE). J Clin Sleep Med. 2014 Jun 15;10(6):613-621. https://doi.
org/10.5664/jcsm.3782 [Internet Available from: http://www.aasmnet.org/jcsm/
ViewAbstract.aspx?pid=29504].

Venkatraman V, Chuah YML, Huettel SA, Chee MWL. Sleep deprivation elevates
expectation of gains and attenuates response to losses following risky decisions.
Sleep. 2007;30:603-609.

Harrison Y, Horne JA. The impact of sleep deprivation on decision making:
a review. | Exp Psychol Appl. 2000;6:236-249 [Internet available from:
http://www.ncbi.nlm.nih.gov/pubmed/11014055].

Taheri M, Arabameri E. The effect of sleep deprivation on choice reaction time and
anaerobic power of college student athletes. Asian J Sports Med. 2012;3:15-20.
Buysse DJ, Reynolds CF, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh sleep
quality index: a new instrument for psychiatric practice and research. Psychiatry
Res. 1989;28:193-213 [Internet available from: http://linkinghub.elsevier.com/
retrieve/pii/0165178189900474].

Ohayon MM, Roth T. Place of chronic insomnia in the course of depressive and
anxiety disorders. J Psychiatr Res. 2003 Jan-Feb;37(1):9-15 [Available from:
http://www.ncbi.nlm.nih.gov/pubmed/12482465].

Perlis ML, Giles DE, Buysse DJ, Tu X, Kupfer DJ. Self-reported sleep disturbance as a
prodromal symptom in recurrent depression. J Affect Disord. 1997;42:209-212 [In-
ternet Available from: http://www.ncbi.nlm.nih.gov/pubmed/9105962].

Ozbay F, Johnson DC, Dimoulas E, Morgan CA, Charney D, Southwick S. Social support
and resilience to stress: from neurobiology to clinical practice. Psychiatry (Edgmont).
2007;4:35-40 [Internet Available from: http://www.pubmedcentral.nih.gov/
articlerender.fcgi?artid=2921311&tool=pmcentrez&rendertype=abstract].
Lauderdale DS, Knutson KL, Yan LL, Liu K, Rathouz PJ. Self-reported and measured
sleep duration: how similar are they? Epidemiology. 2008;19:838-845.

Please cite this article as: Johnson DA, et al, The influence of psychosocial stressors and socioeconomic status on sleep among caregivers of
teenagers with asthma, the Puff City..., Sleep Health (2017), https://doi.org/10.1016/j.sleh.2017.11.003



http://www.ncbi.nlm.nih.gov/pubmed/26712860
http://www.ncbi.nlm.nih.gov/pubmed/26712860
http://publichealth.columbus.gov/uploadedFiles/Public_Health/Content_Editors/Community_Health/Minority_Health/Asthmadispatries%20amongest%20n%20Children.pdf
http://publichealth.columbus.gov/uploadedFiles/Public_Health/Content_Editors/Community_Health/Minority_Health/Asthmadispatries%20amongest%20n%20Children.pdf
http://publichealth.columbus.gov/uploadedFiles/Public_Health/Content_Editors/Community_Health/Minority_Health/Asthmadispatries%20amongest%20n%20Children.pdf
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0135
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0135
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0135
http://www.ncbi.nlm.nih.gov/pubmed/26596405
http://www.aasmnet.org/jcsm/ViewAbstract.aspx?pid=30652
http://www.aasmnet.org/jcsm/ViewAbstract.aspx?pid=30652
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0150
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0150
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0155
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0155
http://apm.sagepub.com/cgi/doi/10.1177/014662167700100306
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0165
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0165
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0165
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0170
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0170
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0170
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=4402659&amp;tool=pmcentrez&amp;rendertype=abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=4402659&amp;tool=pmcentrez&amp;rendertype=abstract
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0180
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0180
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0180
https://doi.org/10.5664/jcsm.3782
http://www.aasmnet.org/jcsm/ViewAbstract.aspx?pid=29504
https://doi.org/10.5664/jcsm.3782
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0190
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0190
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0190
http://www.ncbi.nlm.nih.gov/pubmed/11014055
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0200
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0200
http://linkinghub.elsevier.com/retrieve/pii/0165178189900474
http://linkinghub.elsevier.com/retrieve/pii/0165178189900474
http://www.ncbi.nlm.nih.gov/pubmed/12482465
http://www.ncbi.nlm.nih.gov/pubmed/9105962
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=2921311&amp;tool=pmcentrez&amp;rendertype=abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=2921311&amp;tool=pmcentrez&amp;rendertype=abstract
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0220
http://refhub.elsevier.com/S2352-7218(17)30229-2/rf0220
https://doi.org/10.1016/j.sleh.2017.11.003

	The influence of psychosocial stressors and socioeconomic status on sleep among caregivers of teenagers with asthma, the Pu...
	Introduction
	Methods
	Sleep measures
	Socioeconomic status
	Psychosocial stressors
	Covariates
	Statistical analysis

	Results
	Discussion
	Conflicts of interest
	References


