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     Asthma is an enormous public health problem in 
the United States resulting in considerable symp-

tom burden and cost.  1   The goal of asthma care is 
control of the disease; however, control requires col-

laborative work between patients and their clini-
cians. The role of the clinician is to provide a treatment 
plan that includes inhaled medications, recommen-
dations for remediation of relevant environmental 
exposures, and ongoing assessment of asthma con-
trol. The role of the patient is to follow the treatment 
plan, which includes taking controller medications 
consistently and correctly, reducing relevant exposures, 

  Background:    The goals of asthma care are reductions in risk and impairment, but achieving these 
goals requires collaborative work between patients and their clinicians. The purpose of this study 
was to improve inhaled corticosteroid (ICS) adherence and asthma control by cueing therapeutic 
communication between patients with asthma and their primary care clinicians. 
  Methods:    We conducted a prospective, cluster-randomized, controlled effectiveness trial to assess 
the effect of providing visually standardized, interpreted peak fl ow graphs (CUE intervention) to 
patients and their clinicians on ICS adherence and asthma control. Asthma control outcomes 
were analyzed by season to account for seasonal variations in exacerbation frequency. 
  Results:    Although mean log-transformed ICS adherence was not signifi cantly different between the 
two groups, there was a trend toward preserved adherence in the intervention group over time 
( P   5  .16). Intervention patients required fewer courses of oral steroids during winter (9% vs 23%, 
 P   ,  .001) and spring (3% and 17%,  P   ,  .001) compared with control subjects. Intervention patients 
also had fewer periods of worsening symptoms (65% vs 89%,  P   ,  .001) and fewer urgent care visits 
(10% vs 23%,  P   ,  .001) during winter compared with control subjects. Post hoc analysis showed sig-
nifi cant improvement in the intervention group with respect to ICS adherence during winter months 
( P   ,  .05), the likely explanation for the reduction in prednisone use and symptoms. Day-to-day peak 
fl ow variability in the intervention group fell consistently throughout the study from an average of 
32% at baseline to 23% at fi nal measurement ( P   ,  .001), indicating less airway reactivity over time. 
  Conclusions:    Our fi ndings provide evidence of the value of peak fl ow monitoring for patients with 
asthma during seasons of greatest vulnerability, the cold/fl u season. The peak fl ow information 
apparently led to improvements in ICS adherence resulting in less need for prednisone rescue 
and fewer episodes of worsening symptoms. 
  Trial registry:    ClinicalTrials.gov; No.: NCT00201188 ; URL: www.clinicaltrials.gov
 CHEST 2010; 138(5):1148–1155  

  Abbreviations:  DPI  5  dry powder inhaler; ICS  5  inhaled corticosteroid; PFM  5  peak fl ow monitoring 
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cine practices of a large academic medical center ( Fig 1  ). Inclu-
sion criteria were history of physician-diagnosed asthma, age 
between 18 and 72 years, and  �  15 pack-year lifetime history of 
smoking. Exclusion criteria included concurrent lung disease; his-
tory of severe psychiatric disease; current smoking of tobacco or 
marijuana; or use of a dry powder inhaler (DPI) that did not have 
a dose counter. 

 Protocol 

 Patients enrolled in the study attended monthly study visits for 
1 year, while remaining under the care of their primary care clini-
cians. The study setting was a clinical laboratory. Patients were 
informed that the study’s purpose was to examine the effects of 
two methods of monitoring asthma. Except for the study coordi-
nator and the statistician, all investigators, research staff, and 
patients were blinded to group assignment. 

 All participating clinicians received the National Asthma Educa-
tion and Prevention Program Guidelines for the Diagnosis and 
Management of Asthma–Update on Selected Topics 2002.  9   At 
the fi rst study visit all patients were given a brief validated asthma 
educational session  10   with the components recommended in the 
National Asthma Education and Prevention Program guidelines.  11   
All patients were given a resource booklet, which included the 
educational information they had received and a list of clinic tele-
phone numbers to use to contact their clinician, speak to an advice 
nurse, or schedule an appointment. 

 Pulmonary function was measured by spirometry  12   before and 
after two puffs of albuterol (180  m g) at the fi rst and last visits. 
Results of spirometry were shared with the patient and forwarded, 
with an accompanying interpretation by the study pulmonologist 
(S. C. L.), to the patient’s clinician. Post-bronchodilator FEV 1  was 
used as a proxy variable for persistent airway obstruction. 

 Adherence was accessed by electronic medication monitors 
(DoserCT; NEWMED Corp; Newton, MA) for metered dose 
inhaler ICS medication or the own dose counter of the inhaler if a 
DPI was used (Advair Diskus; GlaxoSmithKline; Middlesex, Eng-
land). Data stored in the electronic medication monitors were con-
cealed from the patients. Patients using the DPI were able to 
see the number of doses left in the device, but this information 
was not drawn to the attention of patients. Although “dose 
dumping” could be easily detected with the electronic medication 
monitors, detecting this behavior in patients using DPIs was less 
obvious. Our experience has shown that dose dumping with DPIs 
typically results in excessive residual medication within the 
DPI casing. The study coordinator was instructed to carefully 
inspect the opening of the DPI device at data collection to assess 
for excess medication residue. Excessive medication residue was 
detected by the study coordinator on three occasions; in these 
instances data from the previous month were discarded. Dose 
count data were collected by the study coordinator; adherence 
was calculated by a research analyst blind to group assignment. 
Adherence was calculated as the number of puffs used per month 
(capped at the prescribed number of doses) divided by the num-
ber of puffs prescribed per month. No attempt was made to 
change the prescribed therapy; no information about medication 
adherence was given to patients. 

 The intervention patients were given an electronic peak 
fl owmeter (AirWatch; iMetrikus, Inc; Carlsbad, CA) and asked to 
measure their peak fl ow daily upon waking and before inhaling 
medication. The best of three measures was captured by the elec-
tronic meter and displayed to the patient. The meter was pro-
grammed at baseline to display peak flow by green ( �  80%), 
yellow ( ,  80%), or red ( ,  50%) zones based on the best post-
bronchodilator peak fl ow at baseline. The meter also displayed the 
previous 7 days of peak fl ow values within zones as a comparison. 
At each monthly visit, the study coordinator uploaded the peak 

and self-assessing asthma control. This process depends 
on effective communication between the patient and 
clinician. Apter et al  2   found poor adherence to be inde-
pendently associated with poor patient-clinician com-
munication. With average patient adherence to 
treatment hovering around 50%, it is important to 
investigate strategies to improve patient-clinician col-
laboration in asthma care.  2   

 Clinicians can use spirometry, peak fl ow monitoring 
(PFM), questionnaires, and regular review of asthma 
status during clinic visits to assess asthma control. 
PFM is a tool that requires accurate measurement by 
patients and consistent review by clinicians. The effi -
cacy of PFM in promoting asthma control has been 
often studied and long debated.  3-6   It has been shown 
to be effi cacious when compared with symptom moni-
toring alone but inconsistently comparable to planned, 
regular health-care visits. The variation in effi cacy of 
PFM among studies is believed to be due to inconsis-
tent visual presentation and clinical interpretation of 
peak fl ow trends. These challenges are further com-
pounded by the fact that most outpatient asthma care 
is delivered in primary care settings,  7   where clinician 
self-effi cacy for interpreting peak fl ow trends and 
using evidence-based strategies to develop an asthma 
care plan may be limited.  7   PFM is only useful to the 
extent that results are used by patient and/or clinician 
to quickly identify worsening asthma and implement 
early interventions to reduce further risk. 

 The purpose of this study was to improve inhaled 
corticosteroid (ICS) medication adherence and asthma 
control by cueing therapeutic communication between 
patients with asthma and their primary care clinicians. 
We tested the impact of providing feedback of visually 
standardized, monthly interpreted graphs of peak fl ow 
data to patients and their clinicians (the CUE inter-
vention). The intervention was designed to cue com-
munication about the therapeutic plan with a focus on 
controlling asthma and improving outcomes. 

 Materials and Methods 

 Design 

 We conducted a prospective, cluster-randomized, controlled 
effectiveness trial to assess the effect of the CUE intervention on 
patient ICS medication adherence and asthma control compared 
with usual care (clinician monitoring). The clinician was the unit 
of randomization and each clinician’s panel of patients with 
asthma was balanced for size and block randomized to either the 
intervention or usual care group. The study was approved by the 
institutional review board, and all participants provided informed 
consent. 

 Sample 

 Adults with guidelines-defi ned persistent asthma,  8   who had 
been prescribed an ICS, were recruited from the general medi-
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were subject to monthly evaluation by spirometry; if FEV 1  was 
 ,  50% predicted, the committee sent a letter to the patient’s 
clinician reporting the patient’s status. 

 Statistical Analysis 

 An a priori power analysis showed a sample size of 136 was 
needed to provide 80% power to detect a 13% change in ICS 
adherence at  a   5  0.05 over 1 year of study participation; we 
enrolled and randomized 139 patients. Intention-to-treat analyses 
included all participants randomized, 129 with complete data and 
10 with incomplete data. 

 The effect of the intervention on adherence was assessed using 
linear mixed models analysis (SAS Institute Inc; Cary, NC). This 
analysis was chosen because it allows for missing data and accounts 
for all data that each patient provided. Within-intervention group 
analyses of peak fl ow data were also analyzed by linear mixed 
models. Monthly percent adherence was log-transformed to nor-
malize data.  15    x  2  Tests were used to detect differences between the 
two groups for categorical data; continuous data were summarized 
as the mean  6  SD with Student  t  test used to detect signifi cant 
differences between groups (SPSS Inc; Chicago, IL). In anticipa-
tion of a potential effect of seasons on asthma control a priori, 
asthma control outcomes were summarized into frequency tables 
and analyzed by season, to account for annual changes in exacer-
bation frequency.  16   Seasons were defi ned as Winter (December-
February), Spring (March-May), Summer (June-August), and 
Fall (September-November). 

 Results 

 A total of 139 patients were enrolled and random-
ized; 68 patients, assigned to 22 clinicians, were 
in the intervention group; 71 patients, assigned to 

fl ow data to a secure Web site; intervention patients and clinicians 
were given instructions on how to access these data. The study 
coordinator printed color graphs of each intervention patient’s 
monthly trend and trend-to-date, and the summary report of the 
results at each visit ( Fig 2  ). Copies of the color graphs, including 
a trend-to-date line chart of peak fl ow values and a frequency distri-
bution of peak fl ow values by peak fl ow zone ( Fig 3  ), and summary 
reports were given to patients, mailed to clinicians, and placed 
directly in each patient’s clinic-based medical record after each 
monthly visit. Day-to-day peak fl ow variability was measured each 
month as the variation from the highest peak fl ow value recorded 
to the lowest peak fl ow value recorded in that month ([(highest 
peak fl ow-lowest peak fl ow)/highest peak fl ow]  3  100).  13   Patients 
randomized to the usual care group were not given peak fl ow 
meters or provided with feedback on peak fl ow. Control patients 
were permitted to use a peak fl ow meter during the study if so 
directed by their clinicians. 

 At each visit, patients completed an asthma status question-
naire, which included questions about asthma-related health-care 
visits, periods of worsening symptoms, oral steroid use, and missed 
activities. These data were compared with the patients’ medical 
records, which were audited biannually by the study investigators. 
Data were coded according to identifi ed actionable themes, 
defi ned as an observation about the patient’s asthma documented 
in the medical record for which there was a guidelines-based rec-
ommendation for follow-up action (eg, “patient peak fl ow in the 
yellow zone,” and so forth). Each encounter was documented fi rst 
by actionable theme and then coded as to whether the clinician 
documented any change in the treatment plan. 

 At the fi nal visit all patients completed a nine-item instrument, 
adapted for adults with permission, which assessed patients’ per-
ception of their clinicians’ communication (score range 10-50),  14   
and a questionnaire that asked patients to report any behavior 
changes they made as a result of study participation and to iden-
tify which group (experimental monitoring or usual monitoring) 
they believed they had been in. 

 Data and Safety Monitoring Considerations 

 To protect the safety of high-risk study participants, patients 
with a history of asthma-related intubation and/or baseline 
FEV 1   ,  50% predicted were monitored by an independent com-
mittee of pulmonologists. Patients monitored by the committee 

  Figure  1. Patient enrollment and assignment.   

  Figure  2. Peak fl ow graph interpretation sheet.   
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mized to  �  80% predicted vs  ,  80% predicted, again 
about half of the patients showed the pattern of 
increasing adherence on the days when peak fl ow 
was low. 

 Intervention Effect on Indicators of Asthma Control 

 Signifi cantly fewer intervention patients experi-
enced exacerbations requiring oral steroids compared 
with control subjects ( Fig 4A  ) during the winter 
(9% vs 23%,  P   ,  .001) and spring (3% vs 17%, 
 P   ,  .001) ( Table 2  ). There were signifi cantly fewer 
intervention patients reporting periods of worsening 
symptoms compared with control subjects in the 
winter (65% vs 89%,  P   ,  .001) ( Fig 4B ). Signifi cantly 
fewer intervention patients required urgent care 
visits during the Winter compared with control 
subjects (10% vs 23%,  P   ,  .001) ( Fig 4C ). Interven-
tion patients had fewer primary care visits in the 
fall when compared with the control subjects 
(58% vs 65%,  P   5  .02). 

 There was no signifi cant change in post-bronchodilator 
FEV 1 % predicted within either group from baseline to 
end of study and no differences between the groups 
at either baseline or at end of study, controlling for base-
line. Day-to-day peak fl ow variability in the inter-
vention group fell consistently throughout the study 
from an average of 32% at baseline to 23% at fi nal 
measurement ( P   ,  .001) ( Fig 5  ). 

21 clinicians, were in the control group. There were 
no signifi cant differences between the groups at base-
line with respect to age, sex, race, ethnicity, age of 
diagnosis, or lung function ( Table 1  ). Randomization 
was successful; intervention patients were no more 
likely to correctly guess group assignment than con-
trol patients ( P   5  .34). 

 Medication Adherence 

 There was no signifi cant change in log-transformed 
ICS adherence in either group during the study, 
although there appeared to be a trend toward pre-
served adherence in the intervention group over time 
( P   5  .16), whereas adherence in the control group 
appeared to wane over time. This observation prompted 
a post hoc analysis of the contribution of season to 
log-transformed ICS adherence. The group-by-season 
interaction showed a statistically signifi cant improve-
ment in ICS adherence favoring the intervention 
group during winter ( P   5  .045) and a similar trend 
in spring ( P   5  .12) when compared with summer as 
the reference period. To further explore changes in 
adherence post hoc, we examined daily paired peak 
fl ow and adherence data in 26 patients using metered 
dose inhalers equipped with the electronic medi-
cation monitor. An inverse relationship between 
peak fl ow and adherence was found in about half 
of the patients. When daily peak fl ow was dichoto-

  Figure  3. Sample peak fl ow trend. PEF  5  peak expiratory fl ow.   
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on 52% of statements in the intervention group and 
55% in the control group. There were no differences 
between the groups with respect to documented 
changes in the patient’s asthma plan ( P   5  .51). 

 Additionally, there were no differences between 
groups with respect to likelihood of being on a dose-
appropriate controller therapy based on severity at 
baseline ( P   5  .78) nor were there differences between 
groups with respect to having their controller medi-
cation adjusted during the course of the study ( P   5  .31). 
There was no evidence that any of the patients in either 
group had received a written asthma action plan from 
their treating clinicians. 

 Changes in Self-Management Behavior 

 Consistent with the design of the intervention, a 
signifi cantly greater proportion of intervention patients 
reported regular PFM as an improved self-management 
behavior when compared with control subjects 
(31% vs 3%,  P   ,  .001) ( Table 3  ). A greater propor-
tion of intervention patients also reported increased 
awareness of asthma status as an improved self-
management behavior when compared with control 
patients (24% vs 10%,  P   ,  .001). 

 Discussion 

 The results of our analysis do not support the origi-
nal hypothesis that interpreted peak fl ow information 
would improve ICS adherence by cueing therapeutic 
communication between patients and their clinicians. 
Instead it appears that adherence was maintained 
in the intervention group and declined in the control 
group independent of clinician communication. The 
CUE intervention had a positive effect on asthma 
health outcomes and a protective effect during peri-
ods of seasonal vulnerability, especially winter and 
spring. It has been previously reported that adverse 
asthma outcomes in middle age and elderly patient 
cohorts reach peak levels in the winter season,  17   
driven largely by viral exacerbations. Similarly, the 
control group in this study, with a mean age of 
50 years, experienced a marked increase in periods 
of worsening symptoms, oral steroid use, and urgent 
care use in the winter season. However, this charac-
teristic spike in seasonal worsening of asthma was not 
seen in the intervention group, suggesting a protec-
tive effect of the CUE intervention. Additionally, the 
overall decline in peak fl ow variability seen in the 
intervention group provides objective evidence of a 
general trend toward improved asthma control. Vari-
ability in peak fl ow measured at the same time each 
day is believed to indicate airway irritability; reduc-
tion in this variability indicates declining airway reac-
tivity. The improvement in asthma control for the 

 Communication 

 There were no signifi cant differences between 
intervention (30.7  6  6.4) and control (30.6  6  3.7) 
patients with respect to perception of their clinician’s 
communication ( P   5  .95), nor were there any differ-
ences between intervention (35.6  6  2.7) and control 
(37.1  6  4.1) clinicians with respect to their own per-
ceived communication ( P   5  .18). 

 Audit Results 

 Seven common actionable themes emerged from 
audits of medical records (need for asthma educa-
tion, abnormal peak fl ow, comorbid disease manage-
ment, asthma exacerbation, well-controlled asthma, 
poorly controlled asthma, and need for smoking 
cessation counseling). Action by clinicians was taken 

 Table 1— Baseline Sample Characteristics  

Variable
Intervention 

(n  5  68)
Control 
(n  5  71)

Age, y 49.7  6  13.2 50.3  6  11.8
Female sex 50 (74) 45 (63)
Ethnicity
 Hispanic 4 (6) 4 (6)
 Not Hispanic 64 (94) 67 (94)
Race
 White 41 (60) 42 (59)
 Black/African American 14 (21) 11 (16)
 Asian 8 (12) 13 (18)
 Pacifi c Islander 0 1 (1)
  .  1 race 5 (7) 4 (6)
Years with asthma 23.6  6  18.4 23.5  6  17.9
Prebronchodilator FEV 1 , 

% predicted
82.9  6  16.5 79.7  6  19.7

Asthma symptoms over 
past 2 wk

 Asthma symptoms 
(0: absent, 5: very severe)

2.17  6  1.00 2.11  6  1.18

 Nighttime awakenings 
(0: no nights, 4: every night)

1.25  6  1.25 1.36  6  1.25

ED use in previous 1 y 8 (12) 8 (11)
Oral prednisone in 

previous 1 y
20 (29) 22 (31)

ICS medication type
 Combination ICS/LABA 42 (62) 34 (48)
 ICS only 26 (38) 37 (52)
ICS medication dose  a  
 High 15 (22) 14 (20)
 Medium 24 (35) 26 (38)
 Low 29 (43) 29 (42)
Insured 61 (98) 64 (98)
Season of enrollment
 Winter 15 (22) 23 (32)
 Spring 7 (10) 8 (11)
 Summer 19 (28) 13 (18)
 Fall 27 (40) 27 (38)

Values are mean  6  SD or No. (%). ICS  5  inhaled corticosteroids; 
LABA  5  long-acting  b -agonist.
 a Dose equivalents for dose categories vary based on medication type; 
a full list of dose equivalents can be found in Reference 3 . 
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asked about general and not specifi c communication. 
Adherence to ICS medication was preserved but 
not improved in the intervention group. A plausible 
explanation for the lack of detectable improvement 
in adherence is that the study cohort had relatively 
mild asthma with FEV 1  approximately 80% to 83% 
predicted; it is plausible that patients with relatively 
mild disease may have been able to achieve symptom 
control with only 60% adherence. Given that a high 
percentage of patients received oral prednisone in 
the year preceding enrollment in our study, it was 
concerning that none of the patients had received a 
written asthma action plan from their treating clinicians. 
Written action plans to manage worsening asthma 
are strongly recommended by the National Heart, 
Lung and Blood Institute Expert Panel Report-3 
asthma guidelines based on research evidence of their 
value in reducing ED visits and hospitalizations.  3   

 Limitations 

 A limitation of this study was the inability to assess 
the effect of the intervention on patient-initiated 

intervention group can be explained by increased 
adherence to ICS medication during winter months. 
Others have described a relationship between decreased 
seasonal adherence and subsequent increases in 
asthma morbidity.  18   Worsening peak fl ow values and 
trends during the winter season may have prompted 
brief improvements in adherence to ICS medication. 
This hypothesis of intermittent improvements in 
adherence is consistent with the improved day-to-day 
peak fl ow variability seen in the intervention group. 
In addition, intervention patients may have made 
behavioral adjustments to asthma self-management 
(eg, prophylactic allergy medications, trigger avoid-
ance, and so forth), in response to worsening peak fl ow, 
that were not captured by our methods of assessment. 
Additionally, interactions between patients and their 
clinicians may have resulted in advice and/or treat-
ment of comorbid allergic rhinitis or gastric esopha-
geal refl ux that was not detected by our chart audits. 
Control of these comorbid diseases could decrease 
vulnerability to asthma exacerbations. 

 Assessment of the quality of communication did 
not differ between groups, but our questionnaires 

  Figure  4. Asthma control outcomes by season. A, Prednisone use. B, Worsening symptoms. C, Urgent care utilization. D, Primary care 
utilization.   
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with patients. Follow-up visits are typically conducted 
by different clinicians. Despite this lack of continuity, 
any clinician who saw the patient had access to the 
printed, interpreted peak fl ow graphs fi led in the 
patient’s medical record. These clinics do not use 
electronic medical records, and documentation is 
scant. Frequently the written note provided no clues 
as to clinician-patient discussions, assessments, or 
interventions. 

 Additionally, data and safety monitoring could have 
altered outcomes for patients (n  5  9; four interven-
tion, fi ve control) who were subjected to additional 
monitoring by the review committee. The additional 
spirometry reports may have infl uenced the care 
these patients received from their clinicians. 

 Conclusions 

 The study fi ndings provide evidence of the value 
of PFM coupled with providing patients and clini-
cians with visually standardized, interpreted monthly 
peak fl ow reports. The National Heart, Lung and Blood 
Institute Asthma Guidelines recommend PFM for 
selected patients with moderate or severe persistent 
asthma, those whose asthma is not controlled, and 
those who are adjusting to new therapy. Our fi nd-
ings suggest that interpreted PFM may be benefi cial 
to people with asthma during the seasons of greatest 
vulnerability, the cold and fl u season. However, fur-
ther research is needed to elucidate the specifi c mech-
anisms of this intervention as they relate to improved 
outcomes. 

 Acknowledgments 
  Author contributions:   Dr Janson:  contributed in her role as 
principal investigator, supervising all aspects of the research, includ-
ing trial design, direction of research staff, medical chart audit, 
and oversight of analysis and manuscript preparation. 
  Ms McGrath:  contributed to data analysis and manuscript pre-
paration. 
  Mr Covington:  contributed to trial coordination and manuscript 
review. 

self-care activities. In addition to medication adher-
ence, there are a number of asthma-related self-care 
interventions that can improve outcomes.  3   However, 
it has been noted in previous research that the effi -
cacy of these self-initiated changes in behavioral and 
cognitive processes is highly variable from patient 
to patient, making it challenging to assess using a ran-
domized clinical trial design.  19   Although it is evident 
that the CUE intervention made signifi cant impacts 
on select asthma control outcomes during cold and 
fl u season, it is not possible to determine the exact 
mechanisms of the intervention. 

 Another limitation of the study was that it was con-
ducted in an academic medical center where clini-
cians are present for only one to two half-day clinics per 
week, limiting their ability to conduct rapid follow-up 

 Table 2— Asthma Control Outcomes by Season  

Outcome

Intervention, 
No. (%)
(n  5  68)

Control, No. (%)
(n  5  71)  P  Value

Prednisone
 Summer 7 (10) 7 (10) .70
 Fall 10 (15) 12 (17) .52
 Winter 6 (9) 16 (23)  ,  .001
 Spring 2 (3) 12 (17)  ,  .001
Worsening 

symptoms
 Summer 52 (77) 49 (69) .12
 Fall 59 (87) 57 (80) .09
 Winter 44 (65) 63 (89)  ,  .001
 Spring 49 (72) 50 (70) .63
Urgent care
 Summer 6 (9) 2 (3) .06
 Fall 7 (10) 6 (9) .52
 Winter 7 (10) 16 (23)  ,  .001
 Spring 10 (15) 9 (13) .54
Primary care
 Summer 37 (54) 38 (54) .69
 Fall 35 (52) 46 (65) .02
 Winter 36 (53) 41 (58) .37
 Spring 63 (43) 50 (70) .18

  Figure  5. Intervention group peak fl ow variability.   

 Table 3— Self-Reported Improvements in Self-
Management Behavior  

Reported Improvement

Intervention, 
No. (%)
(n  5  62)

Control, 
No. (%)
(n  5  68)  P  Value

Increased awareness of 
 asthma

15 (24) 7 (10)  ,  .001

Inhaler technique 22 (35) 32 (47) .06
Regular PFM 19 (31) 2 (3)  ,  .001
Improved perceived 
 adherence

7 (11) 10 (15) .30

Took steps to control 
 environment

7 (11) 5 (7) .18

PFM  5  peak fl ow monitoring.
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