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A sthma prevalence in the United States has been
steadily increasing. From 1980 to 1996, asthma
prevalence increased by 74%.1 Asthma ranks

among the most common chronic conditions in the
United States, affecting an estimated 16 million adults,
or 7.5% of the US population, and causing more than
470 000 hospitalizations and nearly 5000 deaths a
year.1,2 The National Heart, Lung, and Blood Institute
(NHLBI) estimates that the economic burden of asthma
is $14.0 billion in direct ($9.4 billion) and indirect ($4.6
billion) costs.3

Although asthma is a chronic condition, it remains
treatable and amenable to self-management education.
Asthma can be managed through “trigger” avoidance
and medication therapy in accord with recognized

treatment guidelines.4 The NHLBI created asthma
guidelines to improve quality of care and patient out-
comes. The guidelines call for a stepwise approach to
asthma management, recommending inhaled cortico-
steroids as the most effective method for controlling
persistent asthma.

Nationally, physicians are increasingly more likely to
treat their patients with asthma according to NHLBI
best practices. Stafford and colleagues5 found that the
proportion of annual total asthma visits for which an
inhaled corticosteroid was prescribed increased from
8% from 1978 to 1988 to 48% in 2002. Although the pre-
scribing of inhaled corticosteroids has increased sub-
stantially, at least 1 study6 reports that as many as 64%
of users of inhaled corticosteroids underuse the drug.

Asthma management programs have been developed
to assist with the identification and removal of asthma
triggers, increase anti-inflammatory medication use,
decrease short-term rescue medication use, improve
quality of life, and decrease medical service utilization.7-9

Asthma education delivered in the physician’s office,10

through interactive multimedia programs11 and asthma
education classes,12 is associated with appropriate anti-
inflammatory medication use.

The primary limitation of asthma education deliv-
ered through a physician’s office is that only about half
of adults with asthma routinely visit their physician.13

This is especially true for those who have not been pre-
scribed an anti-inflammatory medication or are not
using it as intended. Persons using short-acting rescue
medications may be refilling their prescriptions without
having had a recent evaluation by their physician.

As more persons with asthma enroll in managed care
organizations, an opportunity exists to identify persons
with the condition and offer self-management education
telephonically and through printed educational materi-
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Objective: To identify and educate members of ConnectiCare,
Inc & Affiliates, a regional managed care organization, who were
not using asthma medications as recommended by the National
Heart, Lung, and Blood Institute, by means of a nurse-administered
6-month telephonic case management intervention called the
Asthma Treatment Awareness Project.

Study Design: A randomized controlled design was used to
evaluate intervention and control groups. Self-selected members
who opted in, opted out, or did not respond to an invitation to par-
ticipate were included in the analysis.

Methods: Changes in asthma medication use, physician office
visits, emergency department visits, hospitalizations, and quality of
life were measured. A change in asthma medication use was meas-
ured using an asthma medication index ranging from 0 to 1.00,
with a higher score indicating a better prescribing pattern.

Results: There was significant improvement in asthma medica-
tion use for all groups, but the asthma medication index increase
of 0.176 for the intervention group was nearly 2 times the 0.091
increase for the control group. This difference remained significant
(P = .04) after using analysis of variance to control for age and the
preintervention asthma medication index. There was also a signif-
icant increase in overall quality of life for the intervention group
(P = .04) but not for the control group.

Conclusion: Individualized telephonic case management from
a specially trained registered nurse may be effective in improving
asthma medication use and quality of life in subjects that do not
use asthma medications according to National Heart, Lung, and
Blood Institute guidelines.
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als. Educational self-management intervention has been
found to significantly improve adherence with inhaled
corticosteroid therapy and perceived control of asth-
ma.9 Population-based disease management programs
have resulted in reduced medical service utiliza-
tion,8,14,15 improved quality of life,8,15 decreased costs,16

and increased anti-inflammatory medication use.14

Although telephonic interventions have been described
in association with asthma and other chronic condi-
tions,17,18 none of the identified studies used a nurse-
administered telephonic intervention tested in a
randomized controlled trial.

This article describes the effectiveness of an asthma
management program in improving asthma medication
use in accord with nationally recognized guidelines, in
reducing medical service utilization, and in improving
disease-specific quality of life. A randomized controlled
design was used to identify study participants. The
Asthma Treatment Awareness Project is an asthma
management program that was developed and imple-
mented by ConnectiCare, Inc & Affiliates, a regional
managed care organization, as an adjunct to an existing
asthma management program called Better Respiration
Equals Asthma Treatment and Health Education.

METHODS

ConnectiCare, Inc & Affiliates 
Asthma Management Program

ConnectiCare, Inc & Affiliates is an independent
practice association–model regional managed care
organization with approximately 270 000 members and
a network of 14 000 practitioners and 61 hospitals.
Members identified as having asthma using the Inter-
national Classification of Diseases, Ninth Revision,
Clinical Modification code 493.XX are automatically
enrolled in the ConnectiCare, Inc & Affiliates Better
Respiration Equals Asthma Treatment and Health
Education asthma management program. Since the pro-
gram began in 1996, targeted members have periodical-
ly received printed educational materials, an invitation
to attend a free asthma education class, and a quarterly
copy of the ConnectiCare, Inc & Affiliates member pub-
lication. Physicians are notified quarterly of members’
asthma-related emergency department visits, hospital-
izations, or inappropriate medication use according to
NHLBI guidelines.

Asthma Medications
The Asthma Treatment Awareness Project was added

in 2001 to identify members who were not using asth-
ma medications as recommended by the NHLBI.19

Pharmacy claims data were used to identify members
who had been dispensed 3 or more short-acting or long-
acting β2-agonist prescriptions for any 3 consecutive
months in a 12-month period without a corresponding
prescription for an anti-inflammatory medication dur-
ing the same 3 consecutive months. Long-acting β2-ago-
nist prescriptions were included even though the NHLBI
identifies long-acting β2-agonists as 1 of several long-
term control medications. The guidelines stipulate that
they should not be used in place of anti-inflammatory
therapy but rather used concomitantly with anti-inflam-
matory medication for long-term control of symptoms.19

β2-agonist prescriptions included 1 or more short-
acting β2-agonists (albuterol, albuterol sulfate, pir-
buterol acetate, metaproterenol sulfate, or terbutaline
sulfate) or a long-acting β2-agonist (albuterol sulfate
extended-release tablets or salmetorol xinofoate). Anti-
inflammatory medications included inhaled cortico-
steroids (beclomethasone dipropionate, budesonide,
flunisolide, fluticasone propionate, or triamcinolone
acetonide), leukotriene modifier (montelukast sodium,
zafirlukast, or zileuton), cromolyn sodium, or
nedocromil sodium.

Asthma Medication Index
The asthma medication index is a value that ranges

from 0 to 1.00, with a higher score indicating a better
prescribing pattern. It is derived by dividing the total
number of dispensed anti-inflammatory drug prescrip-
tions by the sum of dispensed β2-agonist prescriptions
and dispensed anti-inflammatory drug prescriptions.
Dispensed prescriptions were identified in rolling 3-
month intervals throughout a 12-month period. An
asthma medication index of 0 during any of the 3-
month intervals qualified a member for the study. A
member could have an asthma medication index
greater than 0 during the 12-month period, however, if
the member was dispensed an anti-inflammatory med-
ication outside of the rolling 3-month interval that qual-
ified him or her for the study. The asthma medication
index has been used in previous studies,20-23 demon-
strating a correlation with hospital admissions21 and
emergency department visits.23

An asthma medication index of 0.50 or greater indi-
cates that for every β2-agonist prescribed there would be
at least 1 anti-inflammatory medication prescribed. The
index would move in the desired direction with
decreases in β2-agonist use or increases in anti-inflam-
matory medication use. Members with an index of 0.50
or greater were excluded from the study, because they
had attained a minimum desired index before the
intervention. Although opportunities for improvement
in asthma management among members with an index
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of 0.50 or greater may exist, the intervention was
intended for members who had a less favorable pre-
scribing pattern.

Subjects
Members had been enrolled in ConnectiCare, Inc &

Affiliates for at least 3 months before the time of identi-
fication. Members were identified quarterly during 1
year and then followed up for 12 months after entry into
the study to address seasonal differences in asthma
symptoms. Members 65 years and older were excluded
because of the prevalence of chronic obstructive pul-
monary disease as a comorbid condition in this age
group. Those younger than 13 years were excluded
from the analysis because the asthma quality-of-life
instrument used (discussed in the next subsection) was
only validated for persons 13 years and older.

Study Design
After identification, members were sent a letter

describing the benefits of using long-term asthma con-
trol medication if they were using quick-relief asthma
medication 3 or more times per week or waking up at
night with asthma symptoms such as wheezing, cough-
ing, or chest tightness. Members were introduced to the
Better Respiration Equals Asthma Treatment and Health
Education program and were asked to complete a quali-
ty-of-life questionnaire and to indicate their willingness
to receive a telephone call from a nurse case manager.

The 15-item Mini Asthma Quality of Life Question-
naire by Juniper et al24 was used to measure quality of
life at baseline and at the 12-month follow-up, which
was 6 months after the final telephone contact for those
who completed the intervention. The Mini Asthma
Quality of Life Questionnaire, developed from the 32-
item Asthma Quality of Life Questionnaire, has been
validated and has shown good reliability.24

Subjects who responded “probably yes” or “probably
no” to the invitation to be contacted by a nurse case
manager were deemed appropriate for randomization
and were equally likely to be placed in the intervention
or control groups. Unrestricted randomization was used
to determine assignment of the first subject, followed by
alternating group assignment according to the order in
which responses were received. Because this study was
conducted with active members of a health plan, defin-
itive requests were honored. Therefore, those who
responded “definitely yes” were considered part of an
opt-in group and received the intervention, while those
who responded “definitely no” were considered part of
an opt-out group and did not receive the intervention.
These categories remained distinct in the analysis in an
effort to address selection bias. A final category of mem-

bers included those who did not respond to the initial
questionnaire. Asthma medication use was measured
for nonresponders as a way to assess the potential for
temporal bias in asthma medication trends during the
study period.

The asthma nurse case managers were required to
have a registered nurse license from the state of
Connecticut, a minimum of 4 years’ clinical experience,
and asthma education training from a board-certified
allergist or pulmonologist and to maintain compliance
with the ConnectiCare, Inc & Affiliates requirements
for continuing education.

Follow-up reminder telephone calls and question-
naires were provided to all nonrespondents. Members
who were randomized to the intervention group or who
requested a telephone call from a nurse case manager
were telephoned for initial assessment within 1 month
after their questionnaire was received. The nurse then
provided monthly telephonic self-management educa-
tional sessions for 6 months. The nurse case manager
assessed members’ knowledge of their disease process,
existence of an asthma action plan, awareness of
nationally recognized treatment guidelines, and overall
level of confidence with managing their asthma.
Compliance with medication use, adherence to the
physician-directed asthma management plan, peak flow
monitoring behaviors, and trigger minimization and
avoidance were evaluated monthly by obtaining self-
reported information from the members during case
management telephone contact. The nurse case manag-
er provided feedback to the members regarding these
behaviors. In addition, members receiving case man-
agement received a packet of educational materials tai-
lored specifically to their needs. This packet included
age-specific bilingual printed and video educational
materials, as needed, as well as specific asthma man-
agement devices. A language telephone line for
non–English speakers and a telephone device for the
deaf for members with a hearing impairment were also
available, as needed.

Data Analysis
The outcome variables included the before and after

asthma medication indexes, physician office visits,
emergency department visits, hospitalizations, and
quality of life. Statistical Package for the Social
Sciences, version 12.0 (SPSS Inc, Chicago, Ill) was used
to conduct χ2 tests and Wilcoxon signed rank tests for
univariate analyses, and analysis of variance was used
for multivariate analyses. Statistical significance was
considered at P < .05.

A square root transformation was used for skewed
distributions of the preintervention and postinterven-
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tion asthma medication indexes before multivariate
analysis. Square root transformations were also used for
skewed before and after quality-of-life scores. Initial
univariate models included the preintervention vari-
ables and showed significant improvement between
preintervention and postintervention variables. The pre-
intervention variables were included in the multivariate
model to account for between-group differences in
the preintervention asthma medication index, as well as
the quality-of-life scores. By testing and rejecting the
hypothesis that the preintervention asthma medication
indexes were equal to 1, it was demonstrated that prein-
tervention indexes were not consistent with postinter-
vention indexes and that a preintervention index should
be used to adjust for the effect of different starting
points on the preintervention index. A dummy variable
was created for all groups, with the control group serving
as the referent group.

RESULTS

Subject Identification and Demographics
There were 836 members who met the identification

criteria. Of these, 367 members who were not continu-

ously enrolled in ConnectiCare, Inc & Affiliates for 24
months were excluded. In addition, 39 members who
self-reported that they did not have asthma and 31 who
had an asthma medication index of 0.50 or greater were
excluded. Members with an asthma medication index of
0.50 or greater were considered less likely to be using
their asthma medications inappropriately and thus
were not targeted to receive an intervention. Therefore,
399 members (48%) were included in the final analysis,
including 67 in the intervention group, 67 in the control
group, 28 in the opt-in group, 52 in the opt-out group,
and 185 who did not return a baseline questionnaire.
There were 134 members randomized to the interven-
tion or control groups, for a participation rate of 34%.

Telephone contacts were attempted for all members
in the intervention group and the opt-in group. An ini-
tial contact was made with 81% of the intervention
group and 89% of the opt-in group. During the initial
contact, members received general information about
asthma management and were asked to identify a treat-
ment plan. Some members indicated that they had
obtained all of the information they needed from this
initial contact and did not want further contacts. A sec-
ond contact was made with 40% of the intervention
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Table 1. Demographic and Treatment Variables*

Intervention Control Opt-in Opt-out
Group Group Group Group Nonrespondents Total

Variable (n = 67) (n = 67) (n = 28) (n = 52) (n = 185) (N = 399) P

Sex
Male 29 (43.3) 35 (52.2) 16 (57.1) 21 (40.4) 94 (50.8) 195 (48.9) .45†

Female 38 (56.7) 32 (47.8) 12 (42.9) 31 (59.6) 91 (49.2) 204 (51.1)

Age, y
Mean 35.0 36.0 43.9 37.3 34.8 36.0 .03‡

13-20 16 (23.9) 11 (16.4) 2 (7.1) 9 (17.3) 42 (22.7) 80 (20.1)
21-44 30 (44.8) 38 (56.7) 10 (35.7) 25 (48.1) 92 (49.7) 195 (48.9)
45-64 21 (31.3) 18 (26.9) 16 (57.1) 18 (34.6) 51 (27.6) 124 (31.1)

Preintervention short-acting 
β2-agonist prescriptions, 
No.

Mean 8.4 7.9 9.3 7.3 8.1 8.1 .31‡

0-6 21 (31.3) 29 (43.3) 7 (25.0) 26 (50.0) 79 (42.7) 162 (40.6)
7-12 37 (55.2) 33 (49.3) 15 (53.6) 20 (38.5) 80 (43.2) 185 (46.4)
≥ 13 9 (13.4) 5 (7.5) 6 (21.4) 6 (11.5) 26 (14.1) 52 (13.0)

≥ 1 Postintervention 30 (44.8) 27 (40.3) 15 (53.6) 19 (36.5) 74 (40.0) 165 (41.4) .61†

anti-inflammatory 
prescriptions

*Data are given as number (percentage) unless otherwise indicated.
†χ2 Contingency test was used to test differences between groups.
‡Independent t test was used to test differences in means between groups.



group and 79% of the opt-in group. Four or more con-
tacts were used as an indicator of program completion.
Twenty-seven percent of the intervention group and
68% of the opt-in group completed the program.

As presented in Table 1, the 399 members included
in the final analysis were equally divided between male
(49%) and female (51%) subjects. The mean age was
36.0 years, with two thirds of the members being
younger than 45 years. Although there was an overall
difference (P = .03) among the groups with respect to
age, this was only significant for the opt-in group (43.9
years) compared with the nonrespondents (34.8 years)
(P = .02). There was no statistically significant differ-
ence in the mean age of the subjects in the intervention
(35.0 years), control (36.0 years), or opt-out (37.3
years) groups. Forty-one percent of subjects had an
anti-inflammatory medication dispensed in the previ-
ous 12 months, while the entire cohort had a mean of
8.1 short-acting β2-agonist prescriptions dispensed.

Asthma Medication Outcomes
There were significant increases in the asthma med-

ication index for all groups (Table 2). The increase of
0.285 for the opt-in group was the largest, while the
0.091 increase for the control group was the smallest.
The 0.176 increase for the intervention group was

nearly 2 times the 0.091 increase for the control group.
After using analysis of variance to control for age and
the preintervention asthma medication index, the dif-
ference between all groups was significant (P = .04).
Age was entered in the multivariate analysis as a cate-
gorical variable (13-20, 21-44, 45-64 years). Sex was
removed as a covariate because it was not a significant
predictor in the model. Compared with the control
group, improvements were significant for the interven-
tion group (P = .04) and the opt-in group (P = .01)
(Table 3). Age was also a statistically significant
predictor of asthma medication index differences,
revealing improvements in the groups aged 21 to 44
years (P = .001) and 45 to 64 years (P = .008) compared
with the group aged 13 to 20 years. However, there were
no statistically significant differences in the numbers of
physician office visits, emergency department visits, or
hospitalizations.

Quality-of-Life Outcomes
Quality-of-life differences were measured for all

responding groups (Table 4). There was a statistically
significant increase in overall quality of life for the inter-
vention group (P = .04). The intervention group also
demonstrated increases in 2 of the 4 subscales, includ-
ing emotional function (P = .045) and environmental
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Table 2. Medication and Utilization Outcome Differences*

Intervention Control Opt-in Opt-out
Group Group Group Group Nonrespondents

Variable (n = 67) (n = 67) (n = 28) (n = 52) (n = 185)

Asthma medication index 0.108 0.093 0.097 0.092 0.084

Preintervention 0.284 0.184 0.382 0.258 0.198

Postintervention 0.176 0.091 0.285 0.166 0.114

Difference P value < .001 .002 < .001 < .001 .001

≥ 1 Physician office visits 43.3 46.3 53.6 40.4 49.2
Preintervention 55.2 43.3 60.7 53.8 44.9
Postintervention 11.9 −3.0 7.1 13.4 −4.3
Difference .13 .66 .56 .11 .31

≥ 1 Emergency department visits 4.5 3.0 17.9 0 4.9
Preintervention 7.5 6.0 7.1 1.9 7.6
Postintervention 3.0 3.0 −10.8 1.9 2.7
Difference P value .41 .41 .08 .32 .20

≥ 1 Hospitalizations
Preintervention 0 0 0 0 0
Postintervention 1.5 0 0 0 0
Difference 1.5 0 0 0
P value .32 1.00 > .99 > .99 > .99

*Data are given as percentages unless otherwise indicated. Wilcoxon signed rank test was used to test differences in preintervention and postintervention values.



stimuli (P = .04). There were no statistically significant
differences for the control group, opt-in group, or opt-
out group, nor were there significant between-group dif-
ferences in the multivariate analysis.

DISCUSSION

This study provides evidence of improvement in
asthma medication use among 5 different groups of
study participants. Regardless of randomization or
intervention status, the mean asthma medication index
increased during a 12-month period. The improvement
in all groups is consistent with recent studies5,25,26 that
demonstrate trends in increased use of controller med-
ications with concomitant decreased use of short-acting
reliever medications. Nevertheless, the largest increases
were seen in those members who received the inter-
vention, whether randomized or self-selected.

The study revealed that member motivation is an
important factor in determining improvement in asth-
ma management. The opt-in group had the highest
proportion of members to complete the program and
the largest asthma medication index increase. The
findings indicate that members who chose to receive
the intervention achieved better outcomes. This
study highlights the importance of self-motivation as
an indicator of readiness to initiate and maintain
asthma self-management.

As previously stated, 27% of the intervention group and
68% of the opt-in group completed the program. Because
significant improvement in the asthma medication index
was achieved for these 2 groups, they appear to have ben-
efited from receiving a portion of the Asthma Treatment

Awareness Program. A redesigned
shorter program may have similar
success. It is also likely that
increased completion rates may lead
to improved outcomes.

Improvements in the asthma
medication index were greater in
the older compared with the
younger age groups. This finding is
consistent with other studies6,26

that demonstrate the association of
the underuse of inhaled corticos-
teroids with younger age. This may
signal the need for age-appropriate
interventions that target younger
age groups.

A multicontact telephone inter-
vention delivered by a nurse case
manager was effective in increasing

appropriate asthma medication use. Because of the sea-
sonality of the disease, and to improve adherence with
proper medication therapy, ConnectiCare, Inc &
Affiliates developed and implemented the 6-month
Asthma Treatment Awareness Project intervention to
accomplish this goal. Others have reported interventions
ranging from a single session to multiple sessions during
a 12-month period, with varying levels of success.8

The program demonstrated improvement in asthma
medication use for members in the intervention group
compared with those in the control group. This was
accomplished in spite of the low program completion
rates. Because subjects mostly had mild-to-moderate
intermittent asthma, no hospitalizations in the past
year, minimal emergency department visits, and high
quality-of-life scores at baseline, it is likely that they
were not significantly impaired by their condition. This
could have contributed to the low program completion
rate. A larger sample would be needed to determine the
optimal level of intervention that would be required to
produce desired changes in medication use, quality of
life, and medical service utilization. A longer observa-
tion period may have also resulted in greater medical
service utilization among the control group.

The asthma medication index threshold chosen for
inclusion in the study was less than 0.50, because these
subjects would have the least favorable prescribing pat-
terns. In accord with recommendations in the NHLBI
guidelines, members using a short-acting β2-agonist
more than 2 times per week for intermittent asthma
may need to receive long-term control therapy.19 Once
anti-inflammatory medication is initiated and main-
tained, the asthma medication index is expected to
increase, representing a decrease in β2-agonist use and
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Table 3. Postintervention Asthma Medication Index Multivariate Analysis

Variable β Level P

Preintervention asthma medication index .601 < .001

Age, years

13-20 Referent Referent

21-44 −.143 .001

45-64 −.087 .008

Group

Control Referent Referent

Intervention −.095 .04

Opt-in −.158 .01

Opt-out −.075 .15

Nonrespondents −.023 .56



an increase in anti-inflammato-
ry medication use. Although an
index of 0.50 does not neces-
sarily infer optimal control,
increases in the asthma med-
ication index across an asthma
population indicate improved
changes in prescribing patterns
consistent with NHLBI guide-
lines. Asthma medication index
increases are also likely to
result from member behavior
changes, including medication
compliance. The group that
attained the highest postinter-
vention asthma medication
index was the opt-in group, at
0.382 for a 12-month period.
Further research would be
needed to determine the mean
asthma medication index for a
population with asthma.

A limitation of this study
was the use of pharmacy claims
data as an indicator of actual
medication use. The exclusive
use of pharmacy claims data
may underestimate actual
medication use by not consid-
ering the use of samples
received from physicians or
prescriptions that are covered
by a different pharmacy bene-
fit. As many as 13% of study
participants reported receiving at least 1 free sample of
an anti-inflammatory medication from their physician.

Based on an earlier study27 of children with asthma,
a poor correlation between self-reported compliance
and objectively measured compliance would seem to
indicate that pharmacy claims data may underestimate
actual medication use. However, a recent study28

demonstrated a significant correlation between daily
anti-inflammatory drug intake as estimated by pharma-
cy records and daily anti-inflammatory drug intake as
determined by inhaler emptying rates, thereby calling
the previous assumption into question.

The lack of sociodemographic, ethnic, and racial
information limits the generalizability of our results to
specific subgroups. The sample was drawn from a man-
aged care organization that does not offer services to
Medicare or Medicaid beneficiaries, and most subjects
are employed or are dependents of employed health
insurance subscribers. Previous research has shown

that insured persons are more likely to promptly fill
their prescriptions and take recommended dosages.29

Our sample was representative of the employed, most-
ly white, populations of Connecticut and western
Massachusetts. Therefore, the study may overestimate
the use of inhaled corticosteroids for the general popu-
lation, because underuse of inhaled corticosteroids has
been shown to be associated with nonwhite race.6,10

Individualized telephonic case management from a
specially trained registered nurse is an effective way
to provide self-management education to a high-risk
group with asthma. By identifying persons who are
not using asthma medications as recommended by
the NHLBI, a telephonic intervention such as the one
in this study can address basic self-management
issues to yield desired medication adjustments.
Extending this research will assist healthcare organi-
zations in selecting effective programs to treat indi-
viduals with asthma.
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Table 4. Quality-of-Life Comparisons*

Intervention Control Opt-in Opt-out
Group Group Group Group

Quality-of-Life Subscale (n = 39)† (n = 31)† (n = 15)† (n = 18)†

Overall
Preintervention 5.18 5.11 4.33 5.88
Postintervention 5.44 5.23 4.65 5.80
Difference 0.26 0.12 0.32 −0.08
P value .04 .31 .32 .76

Symptoms
Preintervention 5.17 5.08 4.21 5.57
Postintervention 5.34 5.17 4.79 5.61
Difference 0.17 0.09 0.58 0.04
P value .24 .66 .21 > .99

Activity limitations
Preintervention 6.03 5.94 5.52 6.61
Postintervention 6.15 6.09 5.38 6.20
Difference 0.12 0.15 −0.14 −0.41
P value .20 .20 .78 .18

Emotional function
Preintervention 4.52 4.48 3.29 6.02
Postintervention 4.98 4.56 4.02 5.80
Difference 0.46 0.08 0.73 −0.22
P value .045 .82 .29 .24

Environmental stimuli
Preintervention 4.75 4.71 4.00 5.29
Postintervention 5.14 4.87 4.09 5.61
Difference 0.39 0.16 0.09 0.32
P value .04 .49 .86 .57

*Wilcoxon signed rank test was used to test differences in preintervention and postintervention values. 
†Number of subjects who completed a baseline and 12-month follow-up Quality of Life Questionnaire.
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