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Abstract 

Objective 

Youth with poorly-controlled asthma are at increased risk for sleep disturbances caused by 

nocturnal symptoms like coughing. Asthma-related sleep disturbances can have downstream 

consequences for youth with asthma and their families. This study aims to describe 1) sleep 

disturbances in adolescents with poorly-controlled asthma and their caregivers and 2) the 

relationship between sleep and asthma management. 

Methods 

 Adolescents with poorly-controlled asthma and their caregivers completed the Family Asthma 

Management System Scale (FAMSS), a semi-structured interview that assesses youth asthma 

management within the family context. Interviews were audio-recorded and transcribed. Two 

authors coded each transcript for sleep-related data in NVivo using descriptive content analysis.  

Results 

Thirty-three adolescents ages 12-15 years old (M=13.2, SD=1.2) with poorly-controlled asthma 

and their caregivers participated in this study. Four main themes emerged: sleep difficulties, 

sleep environment, sleep and self-management, and fatigue and self-management. 42% of youth 

and caregivers reported worse nocturnal asthma symptoms (e.g., coughing) that caused frequent 

nighttime awakening. Approximately 27% of caregivers expressed distress over their child’s 

nocturnal asthma and described their management strategies (e.g., co-sleeping, nighttime 

symptom monitoring). Adolescents described sleepiness as a barrier to asthma self-management 

tasks (e.g., medication adherence, response to exacerbation).  

Conclusion 

Interview responses demonstrated the considerable interrelationship of sleep and asthma 

management in adolescents with poorly-controlled asthma. Asthma providers should consider 

discussing sleep difficulties with their adolescent patients and their families. Addressing these 
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difficulties may help adolescents improve their asthma self-management and help caregivers 

better cope with their child’s disease.  

Keywords: adolescents, family, sleep disturbance, fatigue, self-management 

Introduction 

 

 Asthma, the most common chronic childhood illness in the United States, affects 

approximately 5.5 million youth.
1
 Asthma management is complex and includes symptom 

monitoring, trigger avoidance, medication adherence, consistent medical care, and other 

preventative lifestyle factors.
2
  Qualitative data from focus groups suggests that as youth 

transition into adolescence, asthma management responsibilities shift such that adolescents 

manage their disease independently. Adolescents are more likely to experience difficulties with 

asthma self-management including suboptimal adherence to inhaled corticosteroids (ICS), poor 

symptom monitoring during exacerbations, ineffective response to symptoms, and lack of 

symptom prevention.
3–5

 Therefore, adolescents with asthma are at risk for increased morbidity, 

poor asthma control, and lower quality of life (QOL).
6–10

  

The relationship of sleep and asthma self-management difficulties among adolescents is 

understudied. Overall, adolescents get fewer hours of sleep compared to school-age children 

because of developmental changes, decreased parental supervision, increased technology use, 

and demanding school schedules.
11

 Shorter sleep duration is associated with the onset of asthma 

symptoms in adolescents and young adults.
12,13

 Further, adolescents with poorly-controlled 

asthma are at an increased risk of sleep disturbances.
14

 Frequent sleep disturbances from 

nocturnal asthma symptoms, like coughing or wheezing, can lead to fragmented sleep and 

shorter sleep duration.
12,15–17

 Previous research has suggested a bidirectional relationship 

between sleep quality and asthma symptoms; poor sleep quality can contribute to an increase in 

severity of symptoms, and more severe symptoms can cause poor sleep.
15,18,19

 In general, 
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adolescents with poorly-controlled asthma have worse sleep hygiene compared to adolescents 

with controlled asthma.
17

  

Sustained poor sleep quality has downstream consequences for adolescents with asthma 

and their families. Relationships exist between poor sleep quality and markers of poor health 

including reduced immune system functioning and metabolic/endocrine regulation.
15

 

Furthermore, children
20

 and adolescents
17

 with asthma that have poor sleep quality can 

experience delayed emotional and physical growth as well as impaired learning and cognitive 

development. Youth with frequent nighttime asthma symptoms are more likely to miss school 

and their caregivers are more likely to miss work and experience increased symptoms of anxiety 

or depression compared to youth without nocturnal symptoms.
21,22

 Moreover, nocturnal asthma 

often disrupts adolescents and their caregivers’ ability to effectively self-manage their asthma 

and attain asthma control.
17,22

 

Additional research is necessary to understand the cyclical relationship between sleep and 

asthma management in adolescents with poorly controlled asthma. The  objective of this study is 

to explore how adolescents with poorly-controlled asthma and their caregivers describe 1) their 

sleep disturbances related to asthma and 2) the relationship between sleep and asthma self-

management tasks. To our knowledge, this is the first study to use qualitative methods to 

specifically study sleep and asthma management in early adolescence (12-15 years-old), a 

developmental window that is critical for sleep habits and asthma self-management. .  

Methods 

 

Procedures 

 

The Institutional Review Board approved all recruitment and study procedures. Medical 

providers identified participants in a pediatric pulmonary clinic in a children’s hospital located in 
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the southeastern United States. Study staff recruited families for participation in a larger study 

focused on asthma management in adolescents.
23

 We analyzed baseline data for the current 

study. Families received compensation for their participation in this study.  

Trained study staff screened potential participants for eligibility. Eligible youth had a 

physician-verified diagnosis of persistent asthma as defined by the National Asthma Education 

Prevention Program, were 12-15 years old, were prescribed an ICS, and had poorly-controlled 

asthma.
2
 Uncontrolled asthma was operationalized as having a score ≤ 19 on the Asthma Control 

Test or demonstrating any of the following symptoms in the past two weeks: more than 4 days of 

daytime asthma symptoms, 1 or more nights of nighttime awakenings, more than 4 days of 

normal activity limitation, or more than 4 days of using short-acting beta antagonist (i.e., rescue 

inhaler).
24,25

 Excluded youth were unable to read or speak English, had an intellectual disability, 

and/or were current participants of another asthma intervention. Caregivers provided informed 

consent and youth provided assent.  

Data Collection 

 

Baseline study visits occurred in participants’ homes, research spaces, or private 

community spaces. Caregivers provided basic demographic information. We assessed 

perceptions of family socioeconomic status via the question, “Which of these phrases describes 

best your family’s economic status?” Response options included “poor,” “almost poor,” “living 

check to check,” “living comfortably,” or “living very well.”  

The Family Asthma Management System Scale (FAMSS), a semi-structured clinical 

interview, was audio-recorded and used to assess the management of children’s asthma within 

the family context.
26,27

 The FAMSS includes seven core domains: 1) asthma knowledge (3 

questions), 2) symptom assessment (5 questions), 3) response to symptoms and exacerbations (3 
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questions), 4) environmental control (5 questions), 5) medication adherence (7 questions), 6) 

collaboration with health provider (5 questions), 7) and balanced integration of asthma and 

family life (5 questions).
27

 The FAMSS includes a series of free response questions. For 

example, one free response question asks, “When does [child’s name] have the most trouble? Is 

there a time of year? Is there a time of the day?” Participants also provide self-reported responses 

using a 5-point Likert scale (e.g., “On a five-point scale from 1 = very uncomfortable to 5 = very 

comfortable, how comfortable do you feel asking your child’s doctor about asthma?”).
27

   

All FAMSS interviewers participated in multiple training sessions conducted by the 

senior author for the administration of the FAMSS.  Study staff attended 21 consensus meetings 

(22% of FAMSS interviews included) with one of the interview developers to ensure consistency 

to FAMSS procedures. Study staff members independently rated interviews and then reviewed 

ratings together to achieve a “consensus” rating for each interview. Interrater reliability was 

acceptable across FAMSS subscales (ICC range = .68-.95). For the purposes of this manuscript, 

we qualitatively analyzed all sleep-related free responses from the FAMSS interviews to gain a 

more in-depth understanding of the dyad’s personal experiences with sleep and asthma 

management.     

Data Analysis 

 

 Study staff de-identified and transcribed audio recordings verbatim, and each 

transcription was verified by an independent study staff member. Transcripts were imported into 

NVivo (Version 12.0.0.71 Plus; QSR International, 2018), a qualitative software program. The 

first and second authors reviewed each line of the transcripts and coded all sleep-related content. 

We created and referenced a codebook (see Table 2) with the definition of each code and 
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fictional examples. An audit trail tracked all changes made during the coding process, and any 

discrepancies between coders were resolved through discussion.    

Following the coding of all data, initial codes were collapsed into broader themes and 

organized into a hierarchy.
28

 Qualitative methods and participant quotes demonstrated the 

meaning and significance of participants’ sleep-related experiences.
29

 The primary author 

removed ‘filler’ words (e.g., ‘um’) in the reported quotations to increase readability; however, 

the remaining parts of each quotation are reported verbatim. We utilized descriptive content 

analysis and synthesized data into thematic descriptions in accordance with Sandelowski & 

Barroso.
30

  Some percentages were included to increase the clinical utility of the data. However, 

in an effort to follow published guidelines on qualitative research, not all responses were 

quantified.
30,31

 

 Results 

Participants 

 

 Participants included 33 adolescents (age 12-15 years) and their caregivers. Adolescents 

were primarily Black/African American (63.6%). Caregivers included mothers (87.9%) and 

grandmothers (12.1%); 34.4% obtained post-secondary education. Descriptive statistics were 

computed using SPSS (Version 25). See Table 1 for additional demographic information. 

Thematic Structure 

Four main sleep-related themes emerged: sleep difficulties, sleep environment, sleep and 

self-management, and fatigue and self-management. Each main theme included 2-4 sub-

categories. We sorted all adolescent and caregiver sleep-related responses into these sub-

categories. See Figure 1 for the coding tree. 

Sleep Difficulties 
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 Both adolescents and caregivers experienced sleep difficulties. Almost half of dyads 

reported that adolescents (42%) experience worse asthma symptoms at night. When asked if 

there is a time of day in which their child experiences worse asthma symptoms, one caregiver 

reported “Especially at night she go to coughin’, like coughing a lot, and I go ohh that asthma 

actin’ up.” Nocturnal asthma symptoms included coughing, shortness of breath, and wheezing. 

Overall, the dyads’ responses indicated that nighttime asthma symptoms were frequent and 

concerning to the family.  

 One third of adolescents reported sleep disturbances caused by nocturnal asthma 

symptoms, most often coughing. A few adolescents reported delayed awakening from nocturnal 

asthma symptoms which cause them to wake gasping for air. For example, one adolescent stated, 

“It’s like when I wake up from my sleep it’s already a little too late because right when I wake 

up I’m like (gasps) and I don’t know why I wouldn’t wake up earlier and know what is 

happening.” One adolescent expressed the need to re-awaken at night to continue breathing 

treatments saying, “like all night, every 4 hours, I was doing breathing treatments.” One 

caregiver reported their child having a fear of sleep because of their nocturnal asthma symptoms.  

 Similarly, almost one third of caregivers (27%) experienced sleep disturbances due to 

their child’s asthma symptoms. Several caregivers expressed distress regarding their child’s 

nocturnal asthma symptoms which inhibited their sleep. For example, one caregiver recounted, 

“I used to have to sleep on the floor besides his bed because I was afraid he might stop breathing 

one time and not start back.” Another caregiver shared a similar concern that “all a sudden he 

can be gagging and I can’t sleep so I have to stay up all night so that’s my worry cause like I’m 

like is he breathing or is he not.” One caregiver recounted an experience in which they had to 

wake their child and administer treatment during an exacerbation because “he did not wake up.”  
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 The reports from dyads in our sample clearly illustrate a connection between nocturnal 

asthma symptoms and sleep disturbances for both adolescents and their caregivers. Since many 

adolescents experience more severe symptoms at night, caregivers often feel pressure to remain 

vigilant at night to protect their children.  .   

Sleep Environment 

 Almost half of dyads (48%) described advice they received from professionals regarding 

modifications to the adolescent’s home environment that could help them avoid nighttime 

asthma triggers and better respond to nighttime exacerbations. For example, one caregiver was 

encouraged to implement dust mite control measures by covering their child’s mattress and 

pillows and washing the child’s bedding weekly. Several other dyads reported frequent cleaning 

of bedding, toys, carpeting, and AC vents to avoid triggering the adolescent’s asthma during 

sleep. A few caregivers reported restricting adolescents’ exposure to stuffed animals in their 

sleeping environment with one caregiver reporting that they “keep them all in plastic.” Finally, 

one dyad reported keeping asthma medication by the adolescent’s bedside for easy access at 

night and explained that, “the doctor said it needs to be beside him when he sleeps.”  

Sleep and Self-Management 

Both adolescents and caregivers modified their sleep behaviors in an effort to manage the 

adolescent’s asthma. Many caregivers (27%) reported nighttime symptom monitoring as a 

asthma management strategy. One parent explained, “I don’t get no sleep because I’m listening 

for everything. I’m like ‘is he breathing?’ Start touching him to make sure he’s breathing.” One 

caregiver explained that they chose to co-sleep with their child to better monitor their asthma, 

reporting “I still sleep with my two boys, I’ll be honest, I have them sleep with me.” Another 

caregiver reported also monitoring their child’s asthma symptoms during naps stating that “…if 
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he’s taking a nap, I’m monitoring it. I’m watching him, I’m watching his breathing patterns and 

all that.” Some of the caregivers expressed that monitoring their adolescent’s nighttime 

symptoms is an expected part of managing their child’s asthma. For example, one caregiver 

explained that “To have a child that has problems with breathing and you have to be on standby 

and on guard… You have to keep a close eye and close ear on him.” Many caregivers explained 

their need to remain alert overnight, and some caregivers shared their anxious thoughts regarding 

their child’s nocturnal asthma.  

A few adolescents (6%) endorsed the use of sleep as a strategy for managing asthma 

exacerbations. When an interviewer asked one adolescent what they would do if their quick 

relief medication was not working, they responded “jump in my bed and be lazy.” Another 

adolescent reported trying to “sleep it off” as a response to asthma exacerbations. Although only 

a few adolescents reported sleeping as a response to symptoms, this behavior is concerning as it 

is contraindicated and the adolescents did not seem aware of the potential negative consequences 

associated with this response strategy.
2
  

Fatigue and Self-Management 

 Several caregivers (24%) and a few adolescents (9%) reported that fatigue or sleepiness 

influences their willingness to administer or take asthma medications. While reflecting on how 

they most frequently miss doses of their ICS at nighttime, one adolescent reported that they can 

be “…really sleepy and…just like go straight to bed” instead of taking their medication. Several 

caregivers reported fatigue as a barrier to properly administering medication to their adolescents. 

One caregiver explained, “If he’s gone to bed in his room, if I’m sleepy or tired or whatever, but, 

from there, have to glance at the cabinet or ‘did you take your medicine?’ So sometimes, I forget 

too.” Additionally, a few adolescents (6%) reported fatigue as a side effect of their medication. 
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One caregiver reported, “I don’t want him to take it (medication) during homework or anything 

because it makes him tired.”  

Several dyads (24%) described fatigue as an early warning sign that often precedes 

exacerbation. For example, while explaining what happens before their child has an 

exacerbation, one caregiver reported, “you can tell he’s about to have one because he start laying 

around a lot.” Other caregivers used words like “sluggish,” “sleepy,” and “lethargic” to describe 

their children’s behavior immediately before an exacerbation. In addition, a few dyads (12%) 

expressed fatigue as a symptom to monitor during an exacerbation. For example, one adolescent 

reported that their breathing has improved following an exacerbation when they “don’t feel 

tired” and rather feel “more awake.” Similarly, one caregiver reported fatigue as a sign that their 

child’s treatment is not working by saying, “if it’s not working her signs she lay around she just 

she go back to bed.” There appeared to be a consistent pattern in which caregivers monitored 

their child’s fatigue as a sign of an upcoming exacerbation and/or as an indication of treatment 

efficacy.  

Discussion 

 The results of this qualitative study demonstrate a relationship between sleep and asthma 

self-management in adolescents with poorly-controlled asthma.  Both adolescents and caregivers 

reported various asthma-related sleep disturbances. Dyads described some aspects of sleep and 

sleep disturbances as barriers to components of asthma management (e.g., medication 

adherence). In general, interview responses from both adolescents and their caregivers 

demonstrated the  importance of sleep and asthma management in adolescents with poorly-

controlled asthma. It is clear that sleep disturbances can be a burden for both adolescents and 

their caregivers.   
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Previous literature demonstrates a bidirectional relationship between sleep disturbances 

and asthma control.
15,18,19,32

 In line with previous research, findings from our study suggest 

adolescents with poorly-controlled asthma experience sudden nocturnal symptoms throughout 

the night, which can result in fragmented sleep and poor sleep quality overall. Adolescents and 

their caregivers also discussed how poor sleep and fatigue can be a barrier to ICS adherence and 

self-management, which could lead to worse asthma control. Taken together, these findings 

support a potentially bidirectional process in which poor sleep contributes to poor asthma 

management and poor asthma management contributes to poor sleep.  

 Consistent with extant literature, caregivers of adolescents with poorly-controlled asthma 

described experiencing frequent sleep disturbances and feelings of fear or anxiety regarding their 

child’s nocturnal asthma.
22

 Some caregivers made substantial sacrifices to manage their child’s 

nocturnal asthma. For example, one caregiver reported co-sleeping with her child as a 

mechanism for symptom monitoring. Although co-sleeping is associated with sleep disruption in 

school-age children, less is known about the impact of co-sleeping on adolescents.
33

 Co-sleeping 

is also more prevalent within certain cultures.
34

 Previous research suggests a negative 

relationship between caregiver QOL and youth (children and adolescents) nocturnal asthma 

symptoms; as youth nocturnal asthma symptoms increase, caregiver QOL tends to decrease.
35–37

 

Caregiver responses from the current study are congruent with previous findings and 

demonstrate that caregivers can experience a high level of burden associated with their child’s 

asthma-related sleep disturbances.  

 Approximately half of dyads described advice they received from medical providers 

about modifying the adolescent’s sleep environment to avoid triggers and prevent exacerbations. 

Many of these behaviors were described as part of the family’s permanent routine (e.g., “…her 
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sheets are washed once a week”). Other advice involved avoiding cleaning products, other 

chemicals, and strong fragrances like perfume. However, it is unclear whether all dyads actually 

heeded this advice and made environmental accommodations.   

    In general, adolescents reported fatigue as a normal part of their daily life, but dyads 

differed in how they interpreted and responded to fatigue. Adolescent reports supported previous 

literature demonstrating sleepiness as a barrier to medication adherence in youth with asthma.
38

 

This finding is especially critical for the current sample as all participating adolescents were 

prescribed a daily ICS to help manage their poorly-controlled asthma. Additionally, a few 

adolescents reported fatigue as a side effect to their ICS which is also supported by extant 

literature.
39,40

 Consistent with previous research, several adolescents reported monitoring their 

fatigue as an early warning sign for exacerbation or indication of the severity of symptoms.
2,41

  

 The impairment in sleep was longstanding for some families; however, dyads generally 

commented on current sleep-related experiences. On average, caregivers more frequently 

expressed concern about their adolescent’s nocturnal asthma compared to the adolescents 

themselves. This finding is consistent with previous literature demonstrating that caregivers tend 

to exhibit higher rates of anxiety and fear regarding their child’s asthma symptoms compared to 

youth with asthma.
42

 Sleep disturbances in both adolescents and their caregivers influenced 

medication adherence. This finding is concerning considering that medication adherence is one 

of the most critical aspects of asthma management, especially for adolescents with persistent 

asthma. In some cases, sleepiness or fatigue was detrimental to the adolescent as it was part of a 

response to symptoms or a barrier to ICS adherence. However, in other instances, monitoring 

their fatigue allowed adolescents and caregivers to track worsening asthma symptoms and 

respond appropriately to manage or prevent impending exacerbations. 
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 We acknowledge that the current study has the following limitations. We used 

convenience sampling from the same geographic region and all caregivers were female. 

Therefore, these findings may not be generalizable to adolescents with asthma and their 

caregivers from more diverse backgrounds. It is possible that some reported nocturnal symptoms 

could be associated with obstructive sleep apnea (OSA) since youth with poorly-controlled 

asthma are at increased risk for OSA.
43

 Although we are unable to distinguish between 

symptoms associated with asthma versus OSA, both result in sleep difficulties with similar 

implications for asthma management.
44

 Additionally, given that this study is based on secondary 

analysis of data collected for a larger intervention, the interview probes were not tailored to 

specific sleep and asthma management research questions. While the dyadic nature of the 

FAMSS interview allows for both child and caregiver perspectives, the presence of a family 

member could have limited adolescents’ disclosure. Although there was a predetermined sample 

size of 33 dyads, previous qualitative research suggests that this sample size is appropriate for 

this study.
45,46

   

Future quantitative studies should utilize a longitudinal approach to examine the 

directionality and significance of the relationship between sleep and asthma management in 

adolescents with poorly-controlled asthma. A more representative sample would allow for 

greater generalizability and a richer understanding of the role of sleep in asthma. Since the 

current study did not include sleep-focused interview probes, it is possible that our results 

underestimate the frequency and significance of asthma-related sleep disturbances. Additionally, 

this research would benefit from inquiring about daytime symptoms experienced by youth with 

nocturnal asthma to better understand the downstream consequences of the youth and caregiver 

reported sleep disturbances. Future research should build off the current literature regarding 
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sleep and pediatric asthma by specifically assessing sleep disturbances as well as how families 

perceive sleep/fatigue to be related to asthma self-management tasks. Previous research in this 

area has focused primarily on school age children.
47–49

 Future research should address this gap in 

the literature by focusing on adolescent populations.  

Despite these limitations, this study makes a contribution to the literature by giving a 

voice to adolescents with poorly-controlled asthma and their caregivers. Through qualitatively 

describing the sleep-related experiences of adolescents with asthma and their caregivers, 

healthcare providers and researchers will have a more in-depth understanding of patient and 

caregiver perspectives. It is important that providers and researchers understand the sleep 

difficulties that patients with poorly-controlled asthma and their caregivers may face. Clinicians 

should screen adolescents with asthma and their caregivers for sleep difficulties and engage 

families in a discussion of nighttime triggers. Providers might also screen for excessive daytime 

sleepiness and consider cognitive-behavioral and other behavioral treatments as these are 

effective in treating various sleep concerns among adolescents.
50,51

 These discussions and 

resulting caregiver awareness may help adolescents with poorly-controlled asthma and their 

caregivers reduce asthma-related sleep disturbances and improve aspects of asthma management.  
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Table 1 Youth and Caregiver Demographic Characteristics 

   x (SD)    n (%) 

Age 

    Child age 

    Caregiver age 

 

Youth Gender 

 

13.2 (1.2)  

43.0 (9.3) 

 

 

     Male  18 (54.5) 

     Female  15 (45.5) 

  

Youth Race/Ethnicity 

  

     Black/African American                        

     White/Caucasian 

 21 (63.6) 

  5 (15.2) 

     Hispanic/Latinx 

     Multiracial 

     Asian 

 

Family Economic Status 

      “Living check to check” or “Almost poor”     

      “Living very well” or “Living comfortably” 

 

   3 (9.1) 

  3 (9.1) 

  1 (3.0) 

 

 

24 (72.7) 

  9 (27.3) 
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Table 2 Codebook 

Theme Code Definition 

Sleep Difficulties Worse Symptoms at Night Child experiences worse asthma 

symptoms at night or during sleep. 

Disturbed Child Sleep Child's sleep is impacted; asthma 

symptoms interfere with child's sleep. 

Disturbed Caregiver Sleep Caregiver’s sleep is impacted; asthma 

management behaviors or worries 

related to asthma interfere with 

caregiver sleep. 

Fear of Sleep Child is scared or worried to sleep due 

to asthma symptoms. 

Sleep Environment Trigger Avoidance The family discusses avoiding triggers 

in child's sleeping environment. 

Inhaler by bedside Inhaler is stored by the child's bed. 

Sleep and Self-Management Caregiver Monitoring of Symptoms 

During Sleep 

Caregiver monitors child's symptoms 

while child is asleep. 

Sleep as Response to Exacerbation The child takes a nap or sleeps as part 

of their response to an exacerbation 

Fatigue and Self-Management Influence on Willingness to Take 

Medications 

Fatigue impacts the child’s 

willingness to take asthma 

medications 

Early Warning Sign Fatigue is an early warning sign or 

sign that the child might start having 

asthma symptoms.  

Symptom to Monitor During an 

Exacerbation 

Observing the child's level of fatigue 

helps families determine how well a 

medication is working. 

Medication Side Effect Fatigue is a side effect of asthma 

medications. 
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Figure 1. Coding Tree 
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