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Abstract 

Objective. The aim of this study was to evaluate music therapy (MT), in conjunction with 

standard care, as a complementary option for asthma management in pediatric 

patients.  

Methods. 173 children were randomly assigned to one of three groups: 1) Music: a single 

individualized MT session along with a recorder and journal with instructions for 

home use; 2) Music Plus: weekly group MT sessions along with a recorder and 

journal for home use; or 3) Control: standard of care. Primary endpoints included 

pulmonary function tests (FEV1, FVC, FEF25-75, PEF), hospitalizations, ER visits, 

missed school days, and quality of life (Juniper). 

Results. Significant intergroup differences relative to Controls were observed for 

FEV1/FVC (Music and Music Plus, p < 0.05) and FEF25-75 (Music Plus; p < 0.01). 

Music Plus participants experienced fewer hospitalizations compared to Controls 

(p < 0.001), corresponding to 1.16 fewer hospitalizations per patient-year. 

Caregivers’ perception of their children's QOL significantly increased in the 

Music (p = 0.011) and Music Plus (p < 0.001) groups compared to Controls. 

Conclusion. These results reflect MT’s potential to favorably impact pediatric asthma 

management as a child-friendly, low-risk intervention. Further research is needed 

to substantiate the possible benefits of incorporating MT into standard treatment 

regimens. 

Keywords: asthma, music therapy, complementary medicine, pediatrics, hospitalizations, 

pulmonary function, quality of life, deep breathing relaxation 
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Introduction 

 

Asthma has become the most common chronic illness of childhood in the United States. 

An average of 1 out of every 10 school aged children in the US have asthma with about 6 

million children under the age of 18 affected (1). Increasingly viewed as an emergency room 

illness (2), asthma results in 1.78 million emergency room visits annually (1) as only 14.3% of 

patients with mild to moderate asthma using their preventer therapy report good control (3). 

Given that 54% of expenditure on childhood asthma is for inpatient services and that poor 

asthma control is correlated to hospital admission and readmission
 
(4), there is an unmet need 

for an approach that complements regular therapy to prevent asthma exacerbations.  

Music therapy (MT) may play a complementary role in the management of asthma. MT 

is the use of music-based interventions within a therapeutic relationship to accomplish 

individualized goals (5, 6).
 
A common technique employed in MT is entrainment, a process 

whereby two oscillating systems assume the same periodicity (7-9). Entrainment utilizes 

musical vibrations, which when specified at variable pitch and tempo, have been shown to alter 

heart rate, blood pressure,
 
respiratory rate, and brain activity (EEG), among other physiological 

variables
 
(5, 10 - 13). Although apparent with recorded music, entrainment may be further 

enhanced when a music therapist matches a patient’s physiological rhythm of respiration and 

gradually alters the pitch, tempo, dynamics, and tonality (14). Breathing, one of the few 

physiological processes that can be voluntarily controlled (15), is a prime candidate for such 

MT intervention (12, 13). Another technique employed in MT is guided visualization, an 

exercise in which a person’s imagination is drawn upon to achieve a certain goal, usually 

relaxation (16). In MT, Remo ocean drums are often utilized in guided visualization to induce a 

relaxation response with the sound of ocean waves entrained to patients’ respiratory rate. 

Guided visualization has been shown to reduce anxiety and nausea in patients receiving 

chemotherapy (16), but there is a paucity of research on its effects in children with asthma.  

 As it relates specifically to asthma, MT, especially when involving wind instruments, 

has shown mixed benefits. In children with asthma, consistent practice of a wind instrument as 

well as singing have been shown to significantly improve spirometry (17, 18, 19). Further, a 30-

day wind playing intervention for adolescents with asthma led to improvement in “emotional 

response to asthma symptoms,” based on standardized diary responses (20). In male patients 

aged 18 to 23, MT decreased bronchial resistance beyond the effects observed in a control 

group of traditional breathing exercises (21). This evidence can be considered hypothesis-

generating and warrants critical examination of the impacts of music both passively (listening) 

and actively (wind playing and breathing-relaxation strategies) on asthma-related outcomes. 

The present study complemented medical care for pediatric asthma with MT. Our 

hypothesis is that an MT-based intervention, in conjunction with standard care, can reduce 

primary endpoints of hospitalizations and ER visits in children 6 to 19 years old who suffer 

from asthma. Secondary endpoints include missed school days, quality of life, and change in 

pulmonary function as measured by spirometry. Our study outlines a concrete MT approach, 

designed by an experienced team, and instituted in 5 NYC public schools.  Our school clinic–

based preventative treatment plan combining traditional pharmacological methods with 

complementary breathing techniques builds on our former MT studies (5, 6). Such a program 

potentially provides the medical community with a safe and cost effective approach to utilize 

MT as a complementary and low risk option in managing pediatric asthma. 
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Methods 

Sample and Control Groups 

Our study investigated the use of MT in preventative asthma initiatives at several sites 

in the Mount Sinai Beth Israel (MSBI) Health Care System’s primary care service areas that 

included residents of 5 inner-city neighborhoods in 4 NYC boroughs. The hospital’s primary 

service areas comprise the Lower East Side/Union Square and Harlem in Manhattan, Melrose in 

the Bronx, and Greenpoint/Williamsburg and Bedford Stuyvesant/Crown Heights in Brooklyn. 

Approximately 3,000 pediatric visits at MSBI were asthma-related respiratory problems. 

Music therapists worked with 5 NYC Board of Education school sites providing music 

therapy sessions throughout the school day. The participants were identified by the school nurse 

and assessed for severity according to past medical history, which included past 

hospitalizations, ER visits, quality of life, medication compliance, and missed days of school 

due to asthma exacerbations. All children identified were asked to be in the study. 204 children 

were randomized 1:1:2 by a blinded statistician between the Music, Music Plus, and Control 

groups. 173 children completed baseline testing and received one of three 6-month 

interventions: (1) Music: a single individualized music therapy session and a recorder and 

journal with instructions for home use (n = 54); (2) Music Plus: weekly group music therapy 

sessions and a recorder and journal for home use (n = 49); or (3) Control: the standard of care (n 

= 70). Informed consent was obtained from all participants’ parents, and assent was obtained 

from all participants. This study was approved by the local Institutional Review Board. 

Description of the Music Therapy 

An integrative music therapy-medical team was comprised of music therapists, 

pulmonologists, residents, and medical students. MT sessions took place at the schools for 30 

minutes during the school day. Children in the Music Group received a single individualized 

session while those in the Music Plus group received MT each week in a group size of 2 to 6 

participants. MT sessions were divided into 3 segments. First, participants completed a deep 

breathing relaxation warm-up with guided visualization imagery (participants imagined their 

favorite place) while listening to the therapist play entrained live music (wind, voice, or string 

instrument as well as ocean drum). During this time, the therapist made a qualitative assessment 

of how much difficulty the participant had with relaxation and breathing at rest. Through 

entrainment, the offered meter of the breath was expanded over time to deepen and enhance the 

participants’ breath capacity. Second, the therapist used a piano or guitar to accompany the 

patient in a free wind or vocal improvisation. The child improvised a piece in a style of his or 

her choosing. Third, the music therapist engaged in structured play of simple tunes that included 

four to five note patterns on the recorder, slide whistle, or melodica. The child could choose to 

play the tunes that utilize simple note patterns with long-held tones such as Hot Cross Buns, 

Pachelbel Canon, or Jingle Bells (22). The Music and Music Plus group participants were given 

Yamaha recorders for home use, a music therapeutic orientation protocol, and a diary and 

asthma log for daily use. The logs were updated and evaluated at subsequent visits. 

Data Collection 

Enrollment occurred from September to January with follow-up at 6 months. Children 

and their caregivers were interviewed at school at month 1 (entry, pre-intervention) and month 6 

(post-intervention). ER visits and hospitalizations within the prior 6 months preceding the 

intervention and prior 6 months preceding the conclusion of the intervention were tracked 

through these interviews. Missed days of school in the 1 month preceding the intervention and 

the 1 month preceding the conclusion of the intervention were tracked using school attendance 

records as well as through contacting parents, school nurses, and teachers. Participants and their 
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caregivers were also asked to maintain an asthma diary (all groups) and music chart (Music and 

Music Plus groups only) as part of their treatment record, which noted medications taken, side 

effects, symptoms, days missed from school, visits to their school nurse or doctor, 

hospitalizations, and ER visits. Spirometry results were measured by pulmonary function testing 

conducted at the school by a blinded research assistant at month 1 and month 6. To measure the 

children’s quality of life, participants and their caregiver(s) were asked to complete the Pediatric 

Asthma Quality of Life Questionnaire (PAQLQ) and Pediatric Asthma Caregiver's Quality of 

Life Questionnaire (PACQLQ) surveys, respectively (23). These questionnaires were completed 

at month 1 (pre-intervention) and month 6 (post-intervention).  

Data Analysis 

     Data were collected over the 6- month study period. To calculate the change in 

spirometry values, hospitalizations, ER visits, and missed school days after the 6-month study, 

the month 1 data was subtracted from the month 6 data. The median of the differences with 

respect to each group was found. The non-parametric Dunn’s Test was used to compare the 

median difference of each group. The Bonferroni adjustment was used to account for multiple 

comparisons. 

     Due to the normal distribution of the PAQLQ and PACQLQ scores, parametric testing 

was used for QOL data analysis. The month 1 scores were subtracted from the month 6 scores. 

The mean of the differences with respect to each group was found. Parametric t-tests were used 

to compare the mean difference of each group. 

     An initial power analysis showed that 40 subjects in each comparison group allowed for 

detection of a medium-large effect size of 0.63 with ≥ 80% power. The final samples of 47 and 

48 subjects allowed for 86% power to detect an effect size as earlier specified. 

All patient data were analyzed, except in cases where outcome data were unavailable 

due to patient dropout. The attrition rates were 33%, 4%, and 31% for the Music, Music Plus, 

and Control groups, respectively. An additional participant was lost to follow up in the Music 

Plus Group for PAQLQ measurement only, which corresponds to an attrition rate of 6% for 

Music Plus PAQLQ; however, their caregiver did complete the PACQLQ which was included 

in the study. 

 The analyzed group and excluded group did not differ significantly with respect to age, 

sex, race, BMI, income, baseline spirometry values, number of hospitalizations / ER visits 

within the 6 months preceding the study, number of missed school days in the 1 month 

preceding the study, or asthma severity (p<0.05). 

 

Results 

173 asthmatic children participated in this study. 54 participants were randomly 

assigned to the Music group, 49 to the Music Plus group, and 70 to the Control group. The three 

groups did not significantly differ in BMI, initial spirometry values, number of hospitalizations / 

ER visits within the 6 months preceding the study, number of missed school days in the 1 month 

preceding the study, and PAQLQ / PACQLQ scores (Kruskal-Wallis rank sum, p > .05). The 

Music group significantly differed from the Control group in age and height (Dunn’s test, p < 

.05). Table 1 summarizes all baseline data. 
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Spirometry 

The respective -3.0 and -8.5 median decreases in FEV1/FVC and Forced Expiratory 

Flow (FEF25-75) observed in the Control group significantly differed from the +2.0 and +7.0 

median increases observed in the Music Plus group (Dunn’s Test, p = 0.016) (Dunn’s Test, p = 

0.009). The -3.0 median decrease in FEV1/FVC observed in the Control group significantly 

differed from the +1.5 median increase observed in the Music Group (Dunn’s Test, p = 

.026).  Table 2 summarizes the spirometry data analysis. Figure 1 illustrates the intergroup 

differences in the change of spirometry values after 6 months. 

 

Hospitalizations, Missed School Days, and ER Visits 

The +0.13 mean increase in hospitalizations observed in the Control group significantly 

differed from the -0.45 mean decrease observed in the Music Plus group (Dunn’s Test, p = 

.0007), corresponding to 1.16 fewer hospitalizations per patient-year. Compared to the month 1 

baseline, the Music Plus group had significantly fewer hospitalizations (Dunn’s test, p = .0034), 

missed school days (Dunn’s test, p = .022), and ER visits (Dunn’s test, p = .027) at month 6. 

Table 3 summarizes the means and analysis of hospitalizations, missed school days, and ER 

visits. Figure 2 illustrates the intergroup differences of the means of ER visits, hospitalizations, 

and missed school days. 

 

Quality of Life 

    No intergroup differences in the change of PAQLQ scores after 6 months were 

observed. The -0.10 mean decrease in total PACQLQ score of the Control group was 

significantly different than the respective +0.67 and +0.86 increases observed in the Music 

(Welch two sample t-test, p = .011) and Music Plus (Welch two sample t-test, p = .0008) 

groups. Table 4 summarizes the QOL data. Figure 3 illustrates the intergroup differences in 

change of PACQLQ over 6 months.   

It is important to note that the minimum change in PAQLQ / PACQLQ score necessary 

for clinical significance is generally accepted to be ± 0.5.  Table 4 shows that changes > 0.5 

were observed in both the Music and Music Plus groups for all domains of the PAQLQ and 

PACQLQ. No changes > 0.5 were observed in the Control group with the exception of the 

+0.54 increase of emotional function PAQLQ score (Table 4). 

Discussion 

This study investigated the complementary use of music therapy in the management of 

pediatric asthma. The study identified the impact of MT on spirometry, hospitalizations, ER 

visits, missed school days, and QOL. The hypothesis that a weekly MT intervention in 

conjunction with standard care would improve management of asthma relative to standard care, 

alone, was supported by this study. These results reflect MT’s potential to have a favorable 

impact as an intervention in the management of pediatric asthma across multiple functional 

domains. 
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Spirometry 

The MT intervention protected the Music and Music Plus participants from the 

worsening lung function observed in the Control group. While the FEV1/FVC, FEF25-75 , and 

PEF of the Control group decreased over the 6 month course of the study, the FEV1/FVC, 

FEF25-75 , and PEF of the Music and Music Plus groups stayed constant with significant 

intergroup differences relative to Controls observed for FEV1/FVC (Music & Music Plus 

groups) and FEF25-75 (Music Plus group). Since spirometry results have been shown to affect 

treatment decisions and predict disease severity in pediatric populations (24,25), our findings 

contribute to the literature showing the positive effect of MT interventions on pulmonary 

function and, consequently, the management of pediatric asthma. 

Further research is needed to discern the mechanism by which lung function improved. 

It is possible that the act of routinely playing wind instruments and singing may have led to 

physiological adaptations that improved pulmonary function. Previous research has shown that 

professional wind players possess a greater baseline lung vital capacity (VC) than non-wind 

player matched controls (26). Children with asthma have shown an increase in FEV1 and FVC 

after playing a wind instrument relative to asthmatic children who did not play wind instruments 

(27,28). Furthermore, singing has resulted in maintained or increased PEFR in children with 

asthma (18) and improvements in spirometry have also been seen with music-assisted breathing 

exercises (21). 

However, it is also possible that MT improved lung function through a behavioral 

mechanism in which medication adherence and proactive management of symptoms were 

encouraged. Positive reinforcement systems have been shown to motivate pediatric adherence to 

treatment regimens (29-31). Playing a musical wind instrument provides an inherently child-

friendly and low risk option, though it has rarely been associated with risk of barotrauma (32). 

Musical exploration has been shown to elicit the potential for reward and motivation, especially 

through increasing activity in the paralimbic system (33, 34). Given that there is little incentive 

for children to continue monitoring their breathing once asthma symptoms have diminished 

(35,36), an intervention that encourages ongoing self-monitoring could be instrumental in 

exacerbation prevention (37).  

Hospitalizations 

The Music Plus group also experienced significantly fewer hospitalizations relative to 

the Control group. As asthma accounts for 439,000 hospitalizations annually in the US, 

interventions that can improve control may lead to a reduction in hospitalizations, missed school 

days, and ER visits. This MT intervention was able to accomplish this as participants in the 

Music Plus group had 1.16 fewer hospitalizations per patient-year compared to the Control 

group. Concordantly, a previous case-control study showed that playing a wind instrument 

decreased the number of ER visits in teenagers with asthma (20). Given that 54% of 

expenditures on childhood asthma are for inpatient services and poor asthma control is 

correlated to hospital admission and readmission (4), this sort of MT intervention has the 

potential for large-scale public health benefits. 

Quality of Life 

Additionally, caregivers in the Music and Music Plus groups reported significantly 

improved perceptions of their children’s QOL compared to their counterparts in the Control 

group, though there were no significant intergroup differences in children’s perceptions of their 

own QOL. QOL has a strong association with asthma control (38). Breathing retraining 
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programs have been shown to significantly improve quality of life in patients whose asthma was 

not adequately controlled by pharmacological methods, alone (39). Furthermore, Music assisted 

breathing exercises have been shown to improve psychological well-being (21). In addition, 

non-wind instrument playing controls reported more days of panic and fear in response to the 

physical symptoms of asthma as compared to wind playing counterparts (20). While little 

research exists showing the effects of MT on QOL, this study puts forth early evidence of its 

potential to improve QOL in a pediatric disease. 

Limitations 

While this MT intervention demonstrated success in many ways, there were limitations. 

Ideal assessment of hospitalizations and ER visits would be best achieved through medical chart 

review. Instead, this study relied on self-report through logs, interviews of parents and teachers, 

as well as diaries for data collection. Future MT research could utilize asthma logs to include 

data on adherence to asthma therapy to determine whether this may be a potential mechanism of 

improved outcomes. Though we demonstrated decreased hospitalization and ER visitation rates, 

further delineation of the severity of hospitalizations and ER visits may substantiate more fully 

the utility of MT. Further, these effect sizes are small, and this study does not account for other 

potential confounders, including pollution, socioeconomic status, sick contacts, and 

comorbidities.  

Lastly, this study assessed the effects of the sum of the intervention rather than the 

relative contributions of its constituent parts. Based on the design of this study, it is unclear 

whether MT provides a benefit beyond the value of a weekly activity for children with asthma, 

but the Music group in this study and previous research illustrate its utility specific to pediatric 

asthma (17-21). Further, MT was administered using the “music as a group activity” technique, 

inclusive of entrained music listening along with active music participation to facilitate social 

interaction. Although the MT intervention was standardized in this study, the provision of MT is 

often specified to demographics, nature of illness, context of intervention, familiarity of MT, 

and relationship between music therapist and participant in a manner that other school-based 

activities are not. The individualized approach that MT follows in hospital and outpatient 

settings justified our multifaceted approach in this study for the purpose of external validity 

(40). This does, however, make it difficult to predict whether an MT approach with a different 

structure and constellation of activities would offer similarly positive outcomes. 

 

Conclusion  

In sum, this study adds supporting evidence that substantiates the role of MT as an 

indicated complementary treatment for pediatric asthma. In this randomized control trial, music 

therapy, administered in conjunction with standard care, significantly improved lung function, 

decreased hospitalizations, and elevated quality of life relative to standard care, alone. 

Complementary and alternative medicine has been increasing in utilization for asthma self-

management (41). At the current time, there is evidence that MT can be used in conjunction 

with medication to improve outcomes. Future studies should investigate longer-term impacts of 

MT interventions on treatment adherence and disease progression to inform the potential for 

incorporation of MT into standard treatment regimens and current management guidelines.  
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Figure 1. Median spirometry values at month one and month six for the Music, Music Plus, and 

Control groups.  

 
Figure 2. Means and error bar charts for hospitalizations that occurred in the six months 

preceding month one and month six. Acc
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Figure 3. Mean and error bar charts of the change in PACQLQ scores after six months. 
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Table 1. Participant characteristics at enrollment. 

  Music Music Plus Control PM,MP,C 

n (%)  54 (31.2%) 49 (28.3%) 70 (40.5%)  

Male/Female (n)  25/29 35/14 44/26  

Age (years ); mean (SD)  10.90 (2.84) 9.87 (2.62) 9.20 (2.22) .002 

Height (cm); mean (SD)  144.93 (16.17) 140.04 (12.06) 136.69 (13.31) .012 

BMI (kg/m2); mean (SD)  23.50 (7.07) 20.93 (6.25) 21.58 (6.51) .10 

Income Level (n)  < $19,000 

$20 – 49,000  

> $50, 000 

12 

21 

8 

11 

11 

13 

14 

23 

17 

 

 Not Reported 13 14 13  

Race/Ethnicity (n) * Black 

Hispanic  

White 

Other  

24 

26 

5 

6 

15 

28 

9 

1 

22 

40 

13 

6 

 

Asthma Severity (n) Intermittent 

Mild Per. 

Moderate Per. 

Severe Per. 

31 

6 

8 

9 

25 

7 

13 

4 

43 

11 

14 

2 

 

Hospitalizations; mean (SD)   0.47 (1.50) 0.49 (1.04) 0.15 (0.46) .14 

Missed School Days; mean (SD)  1.05 (1.43) 1.26 (2.10) 1.43 (2.55) .42 

ER Visits; mean (SD)  1.13 (2.03) 0.63 (0.88) 0.50 (0.90) .99 

PAQLQ score; mean (SD) Total 4.13 (1.18) 4.45 (1.13) 4.18 (1.17) .32 

 Activity 3.98 (1.27) 4.09 (1.06) 3.98 (1.20) .83 

 Symptom 4.16 (1.20) 4.48 (1.28) 4.30 (1.35) .36 

 Emotion 4.18 (1.55) 4.61 (1.32) 4.28 (1.43) .24 

PACQLQ score; mean (SD) Total 4.83 (1.43) 4.77 (1.38) 5.18 (1.37) .28 

 Activity  4.88 (1.57) 4.85 (1.67) 5.26 (1.71) .38 

 Emotion  4.75 (1.53) 4.70 (1.42) 5.09 (1.35) .34 

Spiromtery values (%); FVC 86.5 (80.7, 92.3) 91.0 (86.74, 95.3) 94.0 (88.9, 99.1)  .33 

median (95% CI) FEV1 82.0 (74.2, 89.8) 81.0 (75.8, 86.2) 85.5 (80.4, 90.6) .54 
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 FEV1/FVC 91.5 (85.9, 97.1) 89.0 (84.5, 93.5) 91.5 (88.3, 94.7) .98 

 FEF25-75 75.5 (63.1, 87.9) 73.0 (65.6, 80.4) 70.0 (63.2, 76.8) .87 

 PEF 70.5 (59.2, 81.8) 61.0 (54.3, 67.7) 69.5 (63.9, 75.1) .49 

Notes: p = p value, n = sample size, pM,MP,C = difference between music, music plus, and control groups. “BMI” = 

Body mass index, “CI” = confidence interval, “SD” = standard deviation, “FVC” = forced vital capacity, “FEV1” = 

forced expiratory volume, “FEV1/FVC” = FEV1 FVC ratio, “ FEF25-75” = forced expiratory flow from 25% to 75% of 

FVC, “PEF” = peak expiratory flow, “ER” = emergency room, . “PAQLQ” = Pediatric Asthma Quality of Life 

Questionnaire, “PACQLQ” = Pediatric Asthma Caregiver Quality of Life Questionnaire. Spirometry values represent 

percentages of expected values given age, height, and sex. *Those who identify as both hispanic and 

black/white/other are double counted. 
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Table 2. Comparison of spirometry values for Music, Music Plus, and Control Groups. 

  Music  Music Plus Control  pM pMP pC 

  n = 36 n = 47 n = 48     

Spirometry values  

(%) 

FVC 86.5 (80.7, 

92.3) 

91.0 (86.74, 

95.3) 

94.0 (88.9, 

99.1)  

-  - - 

at month 1 FEV1 82.0 (74.2, 

89.8) 

81.0 (75.8, 

86.2) 

85.5 (80.4, 

90.6) 

- - - 

median (95% CI) FEV1/FVC 91.5 (85.9, 

97.1) 

89.0 (84.5, 

93.5) 

91.5 (88.3, 

94.7) 

- - - 

 FEF25-75 75.5 (63.1, 

87.9) 

73.0 (65.6, 

80.4) 

70.0 (63.2, 

76.8) 

- - - 

 PEF 70.5 (59.2, 

81.8) 

61.0 (54.3, 

67.7) 

69.5 (63.9, 

75.1) 

- - - 

Spirometry values 

(%) 

FVC 87.0 (81.9, 

92.1) 

91.0 (85.8, 

96.2) 

95.5 (91.9, 

99.2) 

.64 .74 .62 

at month 6 FEV1 81.5 (75.8, 

87.2) 

85.0 (79.6, 

90.4) 

78.5 (73.9, 

83.1) 

.52 .83 .06 

median (95% CI) FEV1/FVC 90.5 (87.3, 

93.7) 

97.0 (93.7, 

100.3) 

89.0 (86.4, 

91.6) 

.26 .10 .043 

 FEF25-75 63.0 (54.1, 

71.9) 

73.0 (64.0, 

82.0) 

63.0 (56.2, 

69.8) 

.94 .31 .0004 

 PEF 64.0 (58.1, 

69.9) 

66.0 (61.2, 

70.8) 

61.0 (55.6, 

66.4) 

.91 .44 .035 

     p1 p2 p3 

Change in  FVC 5.0 (-1.4, 

11.4) 

3.0 (-2.9, 8.9) 2.5 (-0.9, 5.9) .63 .97 1.0 

spirometry values 

(%) 

FEV1 1.5 (-6.0, 9.0) 1.0 (-4.0, 6.0) 0.0 (-3.6, 3.6) .94 .23 .47 

median (95% CI) FEV1/FVC 1.5 (-3.9, 6.9) 2.0 (-0.8, 4.8) -3.0 (-5.1, -

1.0) 

1.0 .026 .016 

 FEF25-75 0.5 (-11.8, 

12.8) 

7.0 (-1.2, 15.2) -8.5 (-13.1, -

2.9) 

.76 .088 .009 
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 PEF 0.0 (-8.2, 8.2) 2.0 (-3.7, 7.7) -4.0 (-8.9, 

0.9) 

1.0 0.28 .10 

Notes:  p = p value, n = sample size, pM = difference between month six and month one for music,  pMP = difference 

between month six and month one for music plus,  pC = difference between month six and month one for control, p1 = 

difference between music and music plus, p2 = difference between music and control, p3  = difference between music 

plus and control. “CI” = confidence interval, “FVC” = forced vital capacity, “FEV1” = forced expiratory volume, 

“FEV1/FVC” = FEV1 FVC ratio, “ FEF25-75” = forced expiratory flow from 25% to 75% of FVC, “PEF” = peak 

expiratory flow. Spirometry values represent percentages of expected values given age, height, and   sex. 

 

Table 3. Comparison of hospitalizations, missed school days, and ER visits between groups. 

  Music  Music Plus  Control  pM pMP pC 

  n = 38 n = 47 n = 48     

Month 1 total;  Hospitalizations  0.47 (1.50) 0.49 (1.04) 0.15 (0.46) -  - - 

Mean (SD) Missed School Days  1.05 (1.43) 1.26 (2.10) 1.43 (2.55) - - - 

 ER Visits  1.13 (2.03) 0.63 (0.88) 0.50 (0.90) - - - 

Month 6 total; Hospitalizations 0.11 (0.51) 0.04 (0.20) 0.27 (0.64) .10 .0034 .14 

Mean (SD) Missed School Days  1.27 (2.65) 0.51 (1.21) 1.74 (2.99) .58 .022 .71 

 ER Visits  0.55 (1.20) 0.28 (0.62) 0.50 (0.90) .06 .027 1.0 

     p1 p2 p3 

Change; Hospitalizations  -0.37 (1.44) -0.45 (1.02) 0.13 (0.57) .26 .08 .0007 

Mean (SD) Missed School Days  0.22 (2.87) -0.74 (2.30) 0.32 (2.32) .34 1.0 .17 

 ER Visits  -0.58 (1.88) -0.35 (0.92) 0 (1.03)  1.0 .24 .09 

Notes:  p = p value, n = sample size, pM = difference between month six and month one for music,  pMP = difference 

between month six and month one for music plus,  pC = difference between month six and month one for control, p1 = 

difference between music and music plus, p2 = difference between music and control, p3  = difference between music 

plus and control. “ER” = Emergency Room. All hospitalizations and ER visits occurred within the prior six months to 

completing the survey. All missed  school days occurred within the prior one month to completing the survey. 
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Table 4. Comparison of quality of life scores by group. 

  Music  Music Plus  Control  pM pMP pC 

Child  n = 38 n = 46 n = 47    

PAQLQ score Total 4.13 (1.18) 4.45 (1.13) 4.18 (1.17) -  - - 

at month 1 Activity  3.98 (1.27) 4.09 (1.06) 3.98 (1.20) - - - 

mean (SD)  Symptom  4.16 (1.20) 4.48 (1.28) 4.30 (1.35) - - - 

 Emotion  4.18 (1.55) 4.61 (1.32) 4.28 (1.43) - - - 

PAQLQ score  Total  4.97 (1.23) 5.09 (1.25) 4.59 (1.15) .0001 < .0001 .002 

at month 6 Activity  4.67 (1.34) 4.72 (1.31) 4.36 (1.26) .0087 .0008 .034 

mean (SD)  Symptom  5.00 (1.36) 5.13 (1.29) 4.62 (1.42) .0002 .0002 .055  

 Emotion  5.23 (1.64) 5.37 (1.48) 4.82 (1.37) .0002 < .0001 .0012 

Caregiver   n = 38 n = 47  n = 46    

PACQLQ score  Total 4.83 (1.43) 4.77 (1.38) 5.18 (1.37) -  - - 

at month 1 Activity  4.88 (1.57) 4.85 (1.67) 5.26 (1.71) - - - 

mean (SD) Emotion  4.75 (1.53) 4.70 (1.42) 5.09 (1.35) - - - 

PACQLQ score  Total  5.50 (1.54) 5.63 (1.27) 5.08 (1.60) .012 < .0001 .54 

at month 6 Activity  5.41 (1.65) 5.37 (1.73) 5.24 (1.76) .08 .026 .93 

mean (SD)  Emotion  5.53 (1.57) 5.72 (1.14) 4.97 (1.66) .0011 < .0001 .52 

     p1 p2 p3 

Change in  Total 0.83 (1.20) 0.63 (0.98) 0.42 (0.88) 1.00 .23 .69 

PAQLQ score  Activity  0.69 (1.53) 0.60 (1.18) 0.38 (1.20) 1.00 .95 .96 

mean (SD)  Symptom  0.85 (1.25) 0.64 (1.08) 0.34 (1.19)  1.00 .19 .62 

 Emotion  1.05 (1.58) 0.72 (1.20) 0.54 (1.07) 1.00 .27 1.00 

Change in  Total  0.67 (1.55) 0.86 (1.32) -0.10 (1.11) 1.00 .011 .0008 

PACQLQ score  Activity  0.53 (1.81) 0.53 (1.57) -0.02 (1.27) 1.00 .37 .21 

mean (SD)  Emotion  0.78 (1.37) 1.03 (1.48) -0.12 (1.22) 1.00 .006 .0003 

Notes:  p = p value, n  =  sample size, pM = difference between month six and month one for music,  pMP = 

difference between month six and month one for music plus,  pC = difference between month six and month one for 

control, p1 = difference between music and music plus, p2 = difference between music and control, p3  = difference 

between music plus and control. “PAQLQ” = Pediatric Asthma Quality of Life Questionnaire, “PACQLQ” = 

Pediatric Asthma Caregiver Quality of Life Questionnaire, “SD” = standard deviation. 
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