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Background: National Institutes of Health asthma guidelines
recommend questionnaires to assess asthma control, but these
questionnaires are not useable across the entire pediatric age
spectrum and have not been validated among significant
numbers of minority or Spanish-speaking children.

Objective: We sought to evaluate a questionnaire designed to
assess asthma control across a broad age range of minority and
Spanish-speaking children cared for in an outpatient setting.
Methods: Between July 1, 2007, and September 30, 2010, we
collected information using the Pediatric Asthma Control and
Communication Instrument (PACCI), the Asthma Control Test
(ACT; or the childhood ACT for children 4-11 years old), the
Pediatric Asthma Caregiver Quality of Life Questionnaire, and
lung function and clinicians’ ratings of asthma status among a
population of children presenting for routine asthma specialist
care. The PACCI measure of asthma control was validated by
evaluating accuracy, internal reliability, and concurrent,
discriminative, and known-groups validity.

Results: We collected information on 265 English- and 52
Spanish-speaking children (mean age, 8.2 years; 58 % male;
44% African American). Across all age groups and in both
languages, PACCI control showed good internal reliability and
strong concurrent, discriminative, and known-groups validity
with ACT and Pediatric Asthma Caregiver Quality of Life
Questionnaire scores and clinicians’ ratings of asthma control.
The accuracy of the PACCI in classifying children with
uncontrolled asthma was good (area under the curve, 0.83; 95%
CI, 0.79-0.88).

Conclusions: The PACCI accurately measures asthma control in
English- and Spanish-speaking children. The PACCI should be
useful to clinicians to assess and classify asthma according to

From “the Department of Pediatrics, David Geffen School of Medicine at UCLA, Los An-
geles; the Departments of "Medicine and “Pediatrics, Johns Hopkins School of Med-
icine, Baltimore; ‘the Department of Preventive Medicine, University of Southern
California, Los Angeles; “the Department of Pediatrics, New York University School
of Medicine, New York; fHospital Infantil de Las Californias, Tijuana; and ®the De-
partment of Pediatrics, UC San Francisco, San Francisco.

Supported by National Heart, Lung, and Blood Institute grant HL089410.

Disclosure of potential conflict of interest: The authors declare that they have no relevant
conflicts of interest.

Received for publication October 6, 2011; revised December 22, 2012; accepted for pub-
lication January 3, 2013.

Corresponding author: Sande O. Okelo, MD, PhD, Department of Pediatrics, David Gef-
fen School of Medicine at UCLA, 10833 Le Conte Ave, MDCC 287B, Los Angeles,
CA 90095. E-mail: sandeokelo@jhmi.edu.

0091-6749/$36.00

© 2013 American Academy of Allergy, Asthma & Immunology

http://dx.doi.org/10.1016/j.jaci.2013.01.007

National Institutes of Health asthma guidelines. (J Allergy Clin
Immunol 2013;mEn:ENE-EEN,)

Key words: Impairment, control, children, assessment, accuracy,
survey, validation, Pediatric Asthma Control and Communication
Instrument, Spanish

Underestimation of asthma control by parents, clinicians, or
both can lead to inappropriate treatment and poorer outcomes.'™
The use of a validated asthma questionnaire might help to over-
come this issue by standardizing and improving the accuracy of
asthma evaluations by clinicians and parents.9 Furthermore, use
of validated asthma questionnaires has been encouraged in the
most recent asthma guidelines from the National Institutes of
Health (NIH)."

However, few published asthma questionnaires are available
for use in children of all ages."""'* In addition, the publicly avail-
able questionnaires are limited by 1 or more of the following be-
cause they do not: (1) assess NIH guideline indicators of both
impairment and risk; (2) measure disease activity across the full
pediatric age spectrum; (3) have extensive validation data among
racial/ethnic minority populations, those from low socioeco-
nomic backgrounds, or both; (4) have evidence of validity in
Spanish; or (5) incorporate the multidimensional measures of
asthma morbidity outlined in the NIH asthma guidelines (eg, his-
tory of asthma exacerbations, pharmacotherapy, and patient-
provider communication). 11-20

We developed the Pediatric Asthma Control and Communica-
tion Instrument (PACCI) to facilitate the outpatient evaluation of
childhood asthma, including control, risk, adherence, patient-
provider communication, and a treatment algorithm to assist
clinicians in asthma management. The purpose of this study was
to evaluate the construct validity and reliability of the Control
domain of the PACCI among a diverse pediatric population,
including African American and Latino children, across the age
spectrum.

METHODS

Questionnaire development and content

The PACCI was developed in conjunction with the adult Asthma Control
Communication Instrument (ACCI).2! Both asthma assessment tools are writ-
ten at a fifth-grade reading level, were designed for use across diverse patient
populations, and are intended to help clinicians better use patient/parent-
reported information to guide asthma treatment.

The conceptual domains incorporated into the PACCI were derived from a
variety of patient and physician focus groups,”'? including inner-city, Afri-
can American, Latino, and Spanish-speaking patients, as well as pediatricians,
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Abbreviations used
ACCI: Asthma Control Communication Instrument
ACT: Asthma Control Test
AUC: Area under the curve
C-ACT: Childhood Asthma Control Test
FVC: Forced vital capacity
JHCC: Johns Hopkins Children’s Center
NIH: National Institutes of Health
PACCI: Pediatric Asthma Control and Communication Instrument
PACQLQ: Pediatric Asthma Caregiver Quality of Life Questionnaire
ROC: Receiver operating characteristic
SFGH: San Francisco General Hospital

family practitioners, and pediatric asthma specialists. The PACCI was further
evaluated through cognitive testing®” and vignette-based surveys of pediatric-
ians.>*?* It is a 12-item parent-completed questionnaire (see Fig E1 in this
article’s Online Repository at www.jacionline.org) that assesses 5 conceptual
domains of asthma status:

1. Direction—perceived changes in asthma status;

2. Bother—perceived disease burden;

3. Risk—reports of emergency department visits, hospitalizations, and
oral steroid use;

4. Adherence to daily controller medications; and

5. Control—frequency of daytime symptoms, short-acting (3,-agonist use,
asthma attacks, activity limitation, and nocturnal symptoms
(ie, guideline-based measures of impairment).'®

The time frame of recall for the Control domain items is 1 week, except for
nocturnal awakening, which is 2 weeks. The 12th item is an open-ended
question designed to enhance patient-centered communication with the
clinician. As described previously for the adult ACCI,*>' the PACCI Control
domain can be scored in 3 ways:

1. The sum score® is a summation of the score assigned to each response
option (0-4 for questions 7, 8, 10, and 11 and 0-3 for question 9), rang-
ing from O (best asthma control) to 19 (worst asthma control).

2. The problem index*® dichotomously scores each of the 5 Control do-
main items as O (controlled) or 1 (not controlled), which are then
summed, ranging from O (no control problems) to 5 (5 control
problems).

3. Categories uses a classification scheme based on NIH asthma guideline
assessments by categorizing patients into 4 severity/control categories
(intermittent/controlled, mild persistent/partly controlled, moderate
persistent/uncontrolled, and severe persistent/poorly controlled). In
this study because we do not have data on patient medication use,
the focus will be on assessment of the control categories only. The cat-
egory chosen is based on responses to questions 7 to 11 of the PACCI.
An instruction is provided for the clinician, stating “Assign patient’s
current level of asthma control by looking at the box checked farthest
to the right on questions 7-11 and match the box color to the level of
asthma control in this section.” For simplicity, 2 control categories can
be used instead (“controlled” and “not controlled”).'® “Intermittent”
symptoms are considered “controlled,” whereas “persistent” symp-
toms are considered “not controlled.”

Spanish PACCI

The Spanish-language PACCI is shown in Fig E2 in this article’s Online
Repository at www.jacionline.org. The English-language PACCI was
translated by a native Spanish-speaking clinician coinvestigator (JAL).
This Spanish version was then back-translated by a clinician coinvestiga-
tor (DAT, a native English speaker fluent in Spanish) and another clinician
coinvestigator (CMP, a native Spanish speaker fluent in English). Differ-
ences in the Spanish and English versions were reconciled among the
translators.
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Procedures

This was a cross-sectional study that took place between July 2007 and
September 2010. The study was approved by the Johns Hopkins University
and University of California, San Francisco, Institutional Review Boards.
Before seeing a clinician, parents completed the PACCI, established ques-
tionnaires measuring asthma morbidity (described below), and a demographic
questionnaire. The University of California, San Francisco, site (San
Francisco General Hospital [SFGH]) saw both English- and Spanish-
speaking patients, and therefore either version of the PACCI was used based
on the patient’s language preference. All Spanish-speaking participants were
recruited at SFGH. Clinicians at SFGH spoke Spanish with varying degrees of
fluency. Interpreter services were available if needed. Spirometry was
obtained at the discretion of the treating clinician.

Sample

A convenience sample of participants and their caregivers was recruited
among patients presenting for outpatient asthma care at Johns Hopkins
Children’s Center (JHCC) or SFGH. Participants were eligible if they (1)
had self-reported doctor-diagnosed asthma, (2) were accompanied by a
caregiver who could provide consent, (3) spoke English or Spanish, and (4)
were 21 years of age or younger. In their preferred language caregivers
provided informed consent, whereas children older than 8 years of age
provided assent.

Established asthma morbidity measures

The Asthma Control Test (ACT; for patients >12 years of age)® or the
Childhood Asthma Control Test (C-ACT; for patients 4-11 years of age)z')
are 5- and 7-item questionnaires, respectively, that assess asthma control
(eg, symptom frequency) over the prior month.>*> The scores for the ACT
items are summed to yield a total score ranging from 5 (poor control of
asthma) to 25 (complete control of asthma [or 0-27 for the C-ACT]).
A score of greater than 19 indicates well-controlled asthma. For Spanish-
speaking participants, the Spanish version of the ACT/C-ACT was completed.

The Pediatric Asthma Caregiver Quality of Life Questionnaire
(PACQLQ)27 consists of 13 questions that assess the effect of asthma on activ-
ity limitation and emotional function during the previous week. Each question
is scored on a 7-point scale. The final PACQLQ score is a mean of the 13
scores, with higher scores indicating better quality of life. No validated
Spanish-language PACQLQ was available.

Spirometry was obtained at the discretion of the clinician for the 118
children who were able to perform it.

Clinician’s assessment

Patients were evaluated by pediatric clinicians (pulmonologists, pediatric-
ians, and nurse practitioners) in established asthma specialty care clinics with
practices modeled after NIH guidelines.'® On the basis of history, medications,
and physical examination and spirometric results (FEV; and FEV/forced vi-
tal capacity [FVC] ratio), clinicians were asked to classify the patient’s asthma
disease status in one of 2 ways: (1) controlled or not controlled or (2) intermit-
tent or persistent (mild, moderate, or severe). The clinician provided an assess-
ment of asthma control based exclusively on the information obtained during
the encounter while blind to the parent-completed measures.

Analysis

Means and proportions were used to describe the characteristics of the
study population. Floor and ceiling effects of the PACCI sum score and
problem index scores were evaluated to determine whether respondent scores
were clustered at the low or high ends of these scales; such clustering would
suggest that the PACCI is not useful in discriminating different levels of
asthma control. We used Cronbach a values to evaluate the internal reliability
of the PACCI Control domain. To evaluate concurrent construct validity, we
evaluated the correlations between the PACCI Control domain (sum score
and problem index) with (1) the ACT/C-ACT, (2) the PACQLQ
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TABLE l. Sociodemographic characteristics of the participants*
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<5y (n = 75)

5-11y (n = 119)

212+ y(n=71) Spanish (all ages [n = 52])

Age (y) mean (SD); range 2.9 (1.3); 0.5-4.9

Female sex (%) 31f
Ethnicity (%)
African American 40
White 41
Latino 8
Other§ 9
Unknown 1
Parental education (%)
<12th grade 8
High school graduate 17
Some college/technical school 21
College graduate 17
Postcollege graduate 25
Unknown 11
Clinician-rated asthma (%)
Controlled 48
Uncontrolled 52

8.2 (2.1); 6.2-11.9

15.2 (2.1); 12.1-20.5 6.6 (3.5)1; 0.8-13.1

45 54 35
s8 49 2%
30 45 0
3 0 75
8 3 0
0 1 23
6 7 124
16 18 35
33 27 12
14 17 6
21 20 2
10 11 35
50 4 58
50 58 42

*Not all columns of data add up to 100% because of rounding.
TP < .05 in comparisons of Spanish-speaking versus English-speaking participants.

1Significantly lower proportion of female participants in the “<5 y” age group compared with other age groups (P < .05, x> test).
§Includes American Indian (1%), Asian American (5%), and multiracial (2%) ethnic/racial groups.

(among English-speaking patients only), and (3) lung function for JHCC
patients (FEV, as a percentage of predicted values using Stanojevic equa-
tions?® and FEV,/FVC ratio) using Spearman correlation coefficients. We hy-
pothesized that higher PACCI Control domain scores would correlate with
worse rating of disease status, as assessed based on ACT/C-ACT, PACQLAQ,
and lung function values.

To test for discriminative properties, we examined mean asthma ACT/C-
ACT, PACQLQ, and lung function values across the PACCI categories
(controlled to poorly controlled) using ANOVA.?*° We also examined mean
PACCI sum scores and problem index scores across clinicians’ ratings of
asthma disease status using ANOVA (known-groups validity). We calculated
receiver operating characteristic (ROC) curves to assess the accuracy of the
PACCI Control domain in identifying “not controlled” asthma, as determined
by clinicians®' using a logistic regression model. Areas under the ROC curve
(AUCs) of greater than 0.8 were considered good levels of accuracy.*” C-sta-
tistics for each sum score and index value were calculated to determine the
ideal cut point for identifying uncontrolled asthma. The Hosmer-Lemeshow
test was used to further assess the performance (goodness of fit) of the logistic
regression model.** Positive and negative likelihood ratios were also calcu-
lated to quantify how much a given PACCI score changes the odds of the cli-
nician characterizing a child’s asthma status as “uncontrolled.”** All analyses
were performed separately for each of the age categories currently defined in
NIH asthma guidelines: less than 5 years, 5 to 11 years, and 12 years or greater.
The Spanish PACCI was analyzed separately but not by age group categories
because there were not enough participants. Participants with incomplete data
were excluded. All analyses were 2-sided, and a P value of less than .05 was
considered statistically significant. Analyses were performed with STATA 11
software (StataCorp, College Station, Tex).

RESULTS

There were a total of 265 English-speaking and 52 Spanish-
speaking participants. Seventy-nine percent of the English-
speaking subjects were recruited from JHCC, whereas all of the
Spanish-speaking participants were recruited from SFGH. Table I
provides an overview of the participants. A higher percentage of
boys and a lower percentage of African Americans were observed
among patients less than 5 years of age (P <.01 for both compar-
isons). Parental education levels were quite varied. Compared

with English speakers, the Spanish-speaking population was
slightly younger (mean age, 6.6 years), reported lower levels of
parental education, and had a higher proportion of male partici-
pants (P <.05). Approximately half the participants were classi-
fied as having controlled asthma (Table I).

The floor and ceiling effects of the PACCI sum score were 29%
and 0.4% (17% and 0% for Spanish-speaking patients) and those
of the problem index were 39% and 10% (44% and 8% for
Spanish-speaking patients), respectively. The floor and ceiling
effects were not significantly different according to patient’s age
or by language spoken, but the floor effects differed between
African American and white patients (23% vs 37%, P <.05).

Internal reliability

The PACCI Control domain showed good internal reliability
overall (0.84) and among each of the subgroup participant
populations, including English speakers (0.84), Spanish speakers
(0.82), white subjects (0.83), African American subjects (0.86),
those less than 5 years old (0.75), those 5 to 11 years old (0.87),
and those 12 years of age and older (0.85).

Concurrent validity

The PACCI Control domain showed convergent construct
validity with the ACT/C-ACT and PACQLQ (Table II) but not
for FEV, percent predicted or FEV/FVC ratio. For the PACCI
sum score and PACCI problem index, higher values represent bet-
ter asthma status, which explains the direction of the correlations
with the ACT/C-ACT and PACQLQ. The above findings held true
across all age, ethnicity, and Spanish-speaking patient groups.

Discriminative properties

The PACCI categories (Table III) and PACCI problem index
(see Table El in this article’s Online Repository at www.
jacionline.org) significantly discriminated levels of asthma
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TABLE Il. Concurrent validity of the PACCI sum score and
problem index with measures of asthma control (ACT/C-ACT),
quality of life (PACQLQ), and lung function by using the
Spearman correlation coefficient

PACCI domains

Sum score P value Problem index P value

ACT/C-ACT
English* (n = 265) —-0.718  <.0001 -0.707 <.0001
<Sym=75) —0.601 <.0001 —0.618 <.0001
5-11y (n = 119) -0.779  <.0001 -0.759 <.0001
>12y(@m=71) —-0.710  <.0001 —0.698 <.0001
African American —0.656 <.0001 —0.643 <.0001
(n = 134)
White (n = 99) —0.723 <.0001 —-0.712 <.0001
Spanish (n = 52) —0.788 <.0001 —0.747 <.0001
Quality of life (PACQLQ)
English* (n = 265) —0.643 <.0001 —0.629 <.0001
<Sy@m=75) —0.601 <.0001 —0.580 <.0001
5-11'y (n = 119) —-0.654  <.0001 —0.654 <.0001
>12y@m=71) —0.695 <.0001 —0.668 <.0001
African American —0.600 <.0001 —-0.591 <.0001
(n = 134)
White (n = 99) —0.685 <.0001 —0.684 <.0001
Spanish (n = 52) —-0.567  <.0001 —0.508 .001
FEV; (% predicted)
Overallf (n = 118) -0.129 164 —0.136 142
English* (n = 79) —0.184 .104 —0.176 120
5-11y (n = 50) -0.159 270 —0.133 357
>12y (n = 29) —0.208 280 —0.216 261
African American —0.148 374 -0.167 316
(n = 38)
White (n = 33) —0.181 314 —0.082 .651
Spanish (n = 39) 0.011 945 0.007 968
FEV,/FVC ratio
Overallt (n = 118) -0.157 .089 -0.177 .056
English* (n = 79) —0.091 427 —0.059 .604
5-11y (n = 50) -0.109 453 -0.072 .617
>12y (n = 29) —0.031 872 0.033 .863
African American —0.138 409 —0.107 523
(n = 38)
White (n = 33) —0.082 .650 —0.031 .865
Spanish (n = 39) -0.323 .045 -0.313 .053

*Refers to all patients who completed the English version of the PACCI.
fIncludes both English- and Spanish-speaking patients who performed spirometry.

control and quality-of-life values. More specifically, ACT/C-ACT
and PACQLAQ values decreased as PACCI categories and problem
index domains worsened. Among Spanish-speaking patients, we
observed higher than expected PACQLQ scores among the sub-
groups with poorly controlled asthma, as well as higher than ex-
pected ACT/C-ACT scores, for those classified as having poorly
controlled asthma by using the Spanish PACCI (Table III). No sig-
nificant linear trends were observed in association with lung
function.

Known-groups validity

The PACCI Control domain measures significantly discrimi-
nated values between groups known to differ in level of asthma,
control as defined by the clinician’s asthma classifications (Tables
IV and V). Specifically, the mean sum score and problem index
values varied significantly across the groups of patients who dif-
fered in their clinician-rated level of severity (intermittent to se-
vere persistent) and control (controlled vs not controlled); all
P values were less than .001.

J ALLERGY CLIN IMMUNOL
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Performance of PACCI Control domain

The AUC of the PACCI sum score (0.85; 95% CI, 0.81-0.89)
and problem index (0.83; 95% CI, 0.79-0.87) showed that both
methods of scoring accurately predicted clinician ratings of
uncontrolled asthma overall and across each of the 3 age groups
by ethnicity and by language. A PACCI sum score cutoff value of
3 or greater and a problem index of 2 or greater showed an optimal
sensitivity/specificity ratio to identify subjects considered to have
uncontrolled asthma (see Tables E2 and E3 in this article’s Online
Repository at www.jacionline.org). The Hosmer-Lemeshow test
showed no departure from goodness of fit (P >.05) of the logistic
model, and thus the model was well calibrated.

DISCUSSION

The present study demonstrates that the PACCI is a valid
measure of control in pediatric patients with self-reported doctor-
defined asthma who are treated at an asthma clinic. Specifically,
the PACCI (1) effectively measures asthma control status in
children, (2) distinguishes clinically important differences of
disease status, (3) accurately categorizes patients with controlled
or uncontrolled asthma compared with the clinician’s assessment,
(4) can be used in children of different ages and ethnicities, and
(5) performs adequately in African American, Latino, and
English- and Spanish-speaking populations. The findings should
make the PACCI potentially appealing to clinicians who provide
pediatric asthma care to ethnically/racially varied populations.

Although the PACCI categories accurately categorized patients
of differing levels of asthma control, we did observe overlap in the
95% CIs of mean ACT scores across the PACCI categories,
particularly for those with uncontrolled or poorly controlled
asthma. These findings are likely due to (1) the small number of
participants classified as having poorly controlled asthma
(n = 31) and (2) the definitional closeness of these 2 categories
in the National Heart, Lung, and Blood Institute’s asthma
guidelines on which the PACCI categories are based, particularly
in terms of daytime symptom and rescue medication use: patients
might not fully appreciate the differences between “daily” and
“throughout the day” or “several times per day” or for uncon-
trolled or poorly controlled asthma, respectively. Notably, ROC
and Hosmer-Lemeshow analyses demonstrated that PACCI sum
scores and problem index scores accurately identified patients
classified by the clinician with “uncontrolled” asthma
(AUC >0.8).

Among those with uncontrolled or poorly controlled symp-
toms, we observed that mean PACQLQ scores were the same or
higher in the poorly controlled asthma group than in the uncon-
trolled asthma group. The PACCI control domain might be
associated with quality of life, but there are no accepted measures
of asthma quality of life according to the NIH asthma outcomes
workshop, and therefore this association will require further
evaluation.

The PACClI is unique in that it was developed with input from a
diverse group of patients and clinicians.”"**>> In particular, the
incorporation of terminology used and/or understood by patients
(eg, “difficulty taking a deep breath,” “flema,” “nebulizer,” and
“spray”) can help in ensuring an acceptable level of understand-
ing across a variety of patient populations, including inner-city,
African American, and Spanish-speaking patients. Cognitive in-
terviews conducted during validation of the ACCI confirmed
good acceptability and understanding by patients. The PACCI
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TABLE Ill. PACCI discriminant properties: trend in mean values (95% Cls) of C-ACT and PACQLQ across PACCI categories by using

ANOVA

Mean value of validated

PACCI categories

measure (95% Cl)

Controlled (n = 125) Partly controlled (n = 80) Uncontrolled (n = 81) Poorly controlled (n = 31) P value

ACT/C-ACT score

English* (n = 265)

<Sym=75)
5-11y (n = 119)
>12y (m="171)

African American (n = 134)
White (n = 99)
Spanish (n = 52)

PACQLQ score

All patients* (n = 265)

<Svy@=75)
511y (n = 119)
>12y (= 71)

African American (n = 134)
White (n = 99)
Spanish (n = 52)

FEV, (% predicted)

Overallt (n = 118)
English* (n = 79)

5-11'y (n = 50)

>12y (n = 29)

African American (n = 38)
White (n = 33)

Spanish (n = 39)

FEV,/FVC ratio

Overallf (n = 118)
English* (n = 79)

5-11'y (n = 50)

>12y (n = 29)

African American (n = 38)
White (n = 33)

Spanish (n = 39)

22.9 (22.2-23.5)
22.7 (21.5-24)

23.2 (22.4-24)

22.6 (21.6-23.7)
22.1 (21.1-23.1)
23.5 (22.4-24.5)
23.3 (22.4-24.3)

6.4 (6.2-6.5)
6.2 (5.9-6.5)
6.2 (6-6.4)

6.6 (6.4-6.9)
6.2 (5.9-6.5)
6.6 (6.4-6.7)
5.9 (5.5-6.4)

0.90 (0.85-0.94)
0.88 (0.82-0.94)
0.84 (0.78-0.9)

0.97 (0.86-1.08)
0.83 (0.77-0.89)
0.94 (0.84-1.04)
0.92 (0.85-0.99)

0.90 (0.87-0.93)
0.85 (0.82-0.88)
0.85 (0.81-0.89)
0.84 (0.79-0.89)
0.86 (0.81-0.9)

0.85 (0.81-0.89)
1.00 (0.96-1.04)

18.4 (17.5-19.3) 15.6 (14.6-16.5) 13.1 (11.8-14.5) <.0001
19 (17.8-20.3) 15.7 (14.1-17.3) 13.4 (8.8-18) <.0001
19 (17.8-20.3) 15.6 (14.3-16.8) 14.7 (13-16.3) <.0001

17.6 (15.9-19.2) 153 (13.6-17.1) 12.3 (9.9-14.6) <.0001

17.8 (16.6-19) 14.9 (13.7-16) 13 (10.9-15.1) <.0001

20.1 (18.5-21.7) 16.7 (15.1-18.4) 13.6 (11.8-15.3) <.0001

19.9 (18.5-21.4) 15.4 (13.1-17.7) 20.3 (18.9-21.7) <.0001
5.2 (4.9-5.5) 4.8 (4.5-5.1) 4.6 (4.2-5.1) <.0001
5.1 (4.6-5.5) 4.4 (4-4.9) 5.4 (4.5-6.2) .0001
5.4 (4.9-5.8) 4.6 (4.1-5) 4.7 (4.3-5.1) <.0001
5.2 (4.6-5.8) 5.1 (4.7-5.6) 4.5 (3.4-5.7) <.0001

5(4.6-5.4) 4.5 (4.2-4.9) 45 (3.8-5.2) <.0001
5.6 (5.3-6) 5.1 (4.6-5.5) 4.8 (4.4-5.2) <.0001
5.5 (4.5-6.4) 3.4 (2.6-4.1) 6.3 (5.6-7) .0001

0.88 (0.81-0.96) 0.88 (0.79-0.96) 0.84 (0.71-0.96) 84

0.84 (0.74-0.93) 0.86 (0.77-0.96) 0.79 (0.69-0.9) 72

0.82 (0.63-1) 0.82 (0.73-0.91) 0.82 (0.71-0.93) 98

0.85 (0.75-0.95) 0.96 (0.73-1.19) 0.62% 31

0.75 (0.62-0.88) 0.76 (0.70-0.82) 0.81 (0.65-0.97) 55

0.97 (0.88-1.06) 1.08 (0.92-1.24) 0.78 (0.64-0.93) 14

0.97 (0.88-1.06) 0.92 (0.77-1.07) 0.98% 79

0.88 (0.83-0.92) 0.86 (0.82-0.90) 0.85 (0.74-0.96) 33

0.83 (0.79-0.88) 0.85 (0.81-0.89) 0.82 (0.73-0.91) 86

0.84 (0.75-0.92) 0.84 (0.79-0.88) 0.86 (0.79-0.92) 96

0.83 (0.78-0.88) 0.88 (0.81-0.95) 0.58% 04
0.8 (0.73-0.87) 0.84 (0.78-0.89) 0.79 (0.62-0.96) 58

0.85 (0.81-0.9) 0.87 (0.8-0.94) 0.84 (0.75-0.93) 94

0.97 (0.90-1.04) 0.89 (0.81-0.98) 0.96% 12

*Refers to all patients who completed the English version of the PACCI.
fIncludes both English- and Spanish-speaking patients who performed spirometry.
iNo CI is presented because there was only 1 patient in this category.

has a color-coded item-response algorithm (eg, green, yellow, and
red) for rapid screening and identification by health care providers
of patient problem areas. The color-coded format could also en-
hance communication between patients and clinicians. For exam-
ple, the clinician can highlight to the patient that a red response is
an area of concern to discuss. Such a method of sharing informa-
tion with patients might be more effective in establishing a mutual
understanding of disease activity level than providing them with a
score or even a category of morbidity (eg, moderate persis-
tent),’*>7 especially in populations with low health literacy.

In the United States there is a growing need for asthma
assessment tools that are available in Spanish, have been validated
among Latino patient populations, or both.*®*** The findings of
our study suggest that the PACCI might be a valid measure of
asthma morbidity for these populations. We did observe an unex-
pectedly higher ACT/C-ACT score among those classified as hav-
ing poorly controlled asthma by the Spanish PACCI, possibly
because of a small sample size or misunderstanding of questions
on either the Spanish ACT/C-ACT (validated in Spain) or the
PACCI. In addition, our participants do not represent all of the dif-
ferent Latino subgroups in the United States, and therefore we
have assumed a similarity in experience across these subgroups.
This limitation is common among other studies examining ethnic

disparities and will ideally be addressed in future studies. Admit-
tedly, our findings need to be verified among larger patient sam-
ples, including determining whether the PACCI is valid across
the pediatric age spectrum in Latino patients.

The PACCI fills an important void among currently available
pediatric asthma questionnaires. The Test for Asthma Respiratory
Control in Kids (TRACK)'® is the latest assessment tool that is de-
signed for or is inclusive of children less than 5 years of age;
others include the Pediatric Asthma Control Test,11 the Pediatric
Asthma Symptom Scale,'® the Asthma Quiz for Kidz,'? the
Breathmobile Case Identification Survey,43 and Asthma Control
in Asthma.** Only PACT and QUIZ offer the combination of al-
lowing assessment across the pediatric age spectrum, as well as
assessing impairment and risk. However, the PACCI offers sev-
eral advantages over these questionnaires: (1) impairment can
be evaluated by using a continuous score, which might be more
useful in research settings (eg, clinical trials), where responsive-
ness to treatment and smaller changes in asthma status are impor-
tant; (2) impairment can be evaluated as guideline-based control
categories (controlled and not controlled), which might be more
useful to clinicians who are attempting to meet documentation re-
quirements but for whom categories might be more meaningful
than a given score; (3) a color-coded item-response algorithm
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TABLE IV. PACCI known-groups validity: trend in mean PACCI (95% CIl) sum score and problem index values across clinician

rating of asthma disease status using ANOVA

Clinician rating of asthma disease status

Mild intermittent

Mild persistent

Moderate persistent Severe persistent

(n =132) (n =81) (n = 82) (n=21) P value
Mean PACCI sum score
English* (n = 264) 2.1 (1.5-2.6) 5.2 (4.3-6.1) 6.6 (5.6-7.7) 8.4 (6.2-10.6) <.0001
<Sym=75) 2.6 (1.6-3.5) 5 (3.5-6.5) 6 (3.8-8.2) 9t .001
5-11'y (n = 119) 1.7 (0.9-2.5) 5.3 (3.7-6.9) 7 (5.3-8.7) 9.8 (6.8-12.7) <.0001
>12y (n = 70) 1.9 (0.7-3.1) 5.4 (3.6-7.1) 6.5 (4.3-8.6) 5.5 (1.3-9.7) .0008
African American (n = 134) 2.4 (1.5-3.3) 5.7 (4.4-7.1) 7.1 (5.6-8.6) 8.1 (5.8-10.5) <.0001
White (n = 98) 1.5 (0.9-2.1) 5 (3.4-6.6) 5.9 (3.9-7.8) 12.5 (0-31.6) <.0001
Spanish (n = 52) 2.4 (1.2-3.7) 2.9 (0.7-5.1) 4.5 (3.0-6.0) 7.6 (4.3-11.0) .001
Mean PACCI problem index
English* (n = 259) 0.8 (0.5-1) 2.1 (1.7-2.5) 2.6 (2.1-3) 3.3 (23-4.2) <.0001
<Sy(m=73) 1 (0.6-1.4) 2.1 (1.3-2.8) 2.3 (1.1-3.5) 3f .01
5-11'y (n = 117) 0.6 (0.3-0.9) 2.2 (1.5-2.9) 2.6 (2-3.3) 3.9 (2.7-5) <.0001
>12y (n = 69) 0.7 (0.2-1.2) 2 (1.2-2.9) 2.6 (1.8-3.4) 2.3 (0-5) .002
African American (n = 131) 0.9 (0.5-1.3) 2.4 (1.8-3) 2.7 (2.1-3.3) 3.4 (2.4-4.4) <.0001
White (n = 96) 0.6 (0.3-0.8) 1.9 (1.2-2.6) 2.3 (1.4-3.2) 4.5 (0-10.9) <.0001
Spanish (n = 52) 0.7 (0.1-1.3) 1.1 (0.1-2.1) 1.6 (0.8-2.3) 3.3 (1.9-4.6) .001

*Includes both English- and Spanish-speaking patients who performed spirometry.
FNo CI is presented because there is only 1 patient in this category.

TABLE V. PACCI known-groups validity: mean (95% CI) PACCI
Control domain sum scores and problem index values across
clinician ratings of asthma disease status

Clinician rating of asthma
disease status

Controlled Not controlled
(n = 161) (n = 156) P value
Mean PACCI sum score
English* (n = 265) 1.9 (1.4-2.4) 6.5 (5.8-7.2) <.0001
<Sym=75) 2.1 (1.2-2.9) 5.3 (4.1-6.4) <.0001
5-11'y (n = 119) 1.9 (1.1-2.7) 7.2 (6.0-8.3) <.0001
>12ym=71) 1.6 (0.7-2.5) 6.8 (5.5-8.0) <.0001
African American (n = 134) 1.7 (1.0-2.4) 7.1 (6.2-8) <.0001
White (n = 99) 1.9 (1.1-2.6) 5.9 (4.7-7.2) <.0001
Spanish (n = 52) 2.5 (1.5-3.5) 6.4 (4.9-7.9) .0001
Mean PACCI problem index
English* (n = 259) 0.7 (0.5-0.9) 2.6 (2.3-2.9) <.0001
<Sy(m=73) 0.7 (0.4-1.1) 2.1 (1.6-2.6) .0001
5-11'y (n = 117) 0.7 (0.4-1) 2.9 (24-3.3) <.0001
>12y (n = 69) 0.5 (0.1-0.9) 2.7 (2.2-3.3) <.0001
African American (n = 131) 0.6 (0.3-0.9) 2.8 (2.5-3.2) <.0001
White (n = 97) 0.6 (0.3-0.9) 2.4 (1.8-3.0) <.0001
Spanish (n = 52) 0.8 (0.3-1.3) 2.5 (1.7-3.3) .0004

*Refers to all patients who completed the English version of the PACCI.

(eg, green, yellow, and red) for rapid identification of problem
areas; and (4) more comprehensive assessment of multiple dimen-
sions of asthma health, including impairment, risk, adherence,
disease burden (Bother domain), and interval changes in asthma
status (Direction domain). Therefore the PACCI might also be
beneficial as a training tool for clinicians learning the components
of asthma morbidity classification (eg, symptom frequency or ac-
tivity limitation), how to assign asthma morbidity levels (eg,
poorly controlled), and to make treatment decisions based on
such a classification. In summary, we would suggest that the cat-
egories approach be used by clinicians (for ease of understanding,
facilitating communication of information with patients and other

providers, and for documentation purposes), whereas the sum
score approach be used by researchers, who are more likely to
be interested in capturing finer differences in asthma control
over time (between patients, within patients, or both). Admittedly,
more work needs to be done for the sum score to be used by re-
searchers (eg, defining the minimal important difference and re-
sponsiveness of the PACCI).

The evolving expectations by payers and regulators of clini-
cians to show that certain standards of care are delivered
(assessment, documentation, and treatment of persistent asthma)
requires strategies to enhance and expedite the data retrieval and
assessment process.*>*’” The PACCI facilitates the collection of
information important in assessing asthma control*'*>*>*® and
provides this assessment in a meaningful way consistent with na-
tional asthma guideline classification schemes; therefore it can
also be used as a documentation tool. The PACCI might be ben-
eficial as a training tool for clinicians learning the components
of, the assignment of, and how to make treatment decisions based
on asthma severity/control classification.

There are several limitations to this study. First, this study was
conducted in asthma specialty settings, and therefore these results
might not be generalizable to children receiving care in other
settings. However, our participants included a broad cross-section
of sociodemographic populations. The SFGH site is also a
federally qualified health center, which provides care to a patient
population known to be at high risk for poor asthma outcomes,
including ethnic minority, poor, and non-English-speaking pa-
tient populations. We have also included patients with intermit-
tent asthma, a group common in general pediatrics settings.

Second, most of the data are based on parent self-report and
therefore are subject to reporting bias. However, we would expect
that underreporting or overreporting is a universal limitation to
questionnaire-based data. Therefore this bias is nondifferential
across self-reported questionnaires and toward the null. Further-
more, parent report is a standard method for obtaining clinical
information. The study was conducted in real-world clinical
settings, and therefore our findings are reflective of what
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information is capable of being retrieved during routine clinical
encounters.

Third, we would be cautious in the use of the PACCI as a self-
administered tool in nonliterate populations or those with or very
low literacy. However, this limitation is universal to all currently
available parent- or patient-completed asthma questionnaires,
many of which have unpublished reading levels.

Fourth, we did not observe a significant association of the
PACCI Control domain measures with lung function measure-
ments. However, lung function has been observed to correlate
poorly with a variety of asthma morbidity indicators, including
symptoms,'***°% quality of life,”” and airway inflammation.>’
Furthermore, our ability to examine the associations of the PACCI
Control domain measures with lung function was limited by the
small sample of available children. This will require further inves-
tigation among a larger sample of children. We also have not cap-
tured controller medication use in this population, and therefore
we cannot comment on the measurement properties of the PACCI
as it pertains to asthma severity. In addition, we do not know the
ideal timeframe for patient reporting of symptoms. However, it
has been recently suggested that questionnaires that use a longer
timeframe for recall might underestimate the presence of uncon-
trolled asthma.’” Further testing of the PACCI’s psychometric
properties (test-retest reliability, predictive validity, responsive-
ness, and minimal important difference) will help in understand-
ing the full measurement capabilities of the PACCL.

Lastly, as with other asthma assessment questionnaires, we do
not know the effect of routine use of the PACCI on asthma care
and asthma outcomes.

In conclusion, our findings confirm that the PACCI is a valid
measure of asthma control across the pediatric age spectrum,
including among African American and Latino patient popula-
tions. The PACCI can help to standardize asthma care and to
present information in a format that is understandable and useable
across a variety of patient populations.

Clinical implications: The results of this study support the va-

lidity of the PACCI as a measure of impairment from asthma
in English- and Spanish-speaking children of all ages.
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Pediatric Asthma Control & Communication Instrument

Your child’s name: Today’s Date:
When was your child’s last asthma visit? If your child has never had an asthma visit, check here™
Please check one answer for each of the following questions.

Your answers will help your doctor give you the best asthma care.

Direction
1. Since your child’s last visit to this Better Same Worse
doctor’s office, how has your child’s i |j
asthma been?
If your child has not seen a doctor, please
answer about the past 2 months.
Bothered
2. Since your child’s last visit to this Not Somewhat Very
doctor’s office, how much have you bothered bothered bothered
been bothered by your child’s asthma?
If your child has not seen a doctor, please i Ij
answer about the past 2 months.
Risk

3-5. Since your child’s last visit to this
doctor’s office, has your child:
If your child has not seen a doctor, please
answer about the past 2 months.

No Yes

3. Been to the emergency room for asthma? i i

4. Been hospitalized for asthma? - -
5. Used prednisone (Orapred, steroid pill,

steroid liquid or steroid syrup) for asthma? . .

Forget to take medicine

6. How often do you forget to give your child’s  my child is not
daily asthma medicine when he/she feels fine? supposed to take None of  Some of Most of All of

a daily asthma  the time the time the time the time

Daily asthma medicines include: Advair, medicine 1-2 days/week 3-4 days/week 5-7 days/week

Asmanex, , Budesonide, Dulera, Flovent,

QVAR, Pulmicort, Singulair, Symbicort. i |j Ii' i
FOR CLINICIAN USE (OVER)
If any of the answers farthest to the right or in red are selected, this may be consistent with poorly
controlled and/or undertreated asthma. Further assessment and follow-up in 2-6 weeks is recommended.

FIG E1. PACCI.
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Over the past week, how many days has your
child had asthma symptoms? For example:

* Cough

= Chest tightness

= Shortness of breath

= Sputum (spit, mucous, phlegm when coughing)
= Difficulty taking a deep breath

= Wheezy or whistling sound in the chest

Over the past week, how many days have you
had to give your child medicine to quickly
relieve asthma symptoms? For example:

= Albuterol/Proventil/Proair/Ventolin/Xopenex

J ALLERGY CLIN IMMUNOL

Asthma Symptoms
Days

Every day Every day

(not all da% long) (all day long)

Reliever use
Days
Every day Every day
3-6 (notall day long) (all day long)

iimi

via Inhaler/Spray/Pump or Machine/Nebulizer

Attacks
9. Opver the past week, how many days did your
child have an asthma attack? For example: Days

= When it is harder to breathe for your child

= When you give your child more quick-relief
asthma medicine (e.g., Albuterol)

= When the asthma medicine does not work

B 0D W

Activity Limitation
Not atall Slightly Moderately Very much Completely

B OO0 B -

Nighttime Symptoms

Ni ht
11. Over the past TWO weeks, how many nights 1ghts 814

did your child’s asthma keep your child from i i Ii' Ij i

sleeping or wake him/her up?
12. Please write down any concerns or anything else you would like your doctor to know about your child’s asthma.

10. Over the past week, how much does asthma
limit your child’s activities?

PLEASE GIVE THIS TO YOUR PROVIDER. Thank you.

FOR CLINICIAN USE ONLY: Control/Severity Assignment [ O O [
Controlled/  Partly Controlled/ Uncontrolled/  Poorly Controlled/
Intermittent Mild Persistent Moderate Persistent Severe Persistent

Assign patient’s current level of asthma control/severity by looking at the box checked farthest to the right on questions 7-11 and match the
box color to the level of asthma control/severity in this section.

Severity categories are for patients not on controller therapy. ~Control categories are for patients currently taking controller therapy.

The goal for all patients is to have controlled asthma with the least amount of medication and no side effects.

If asthma is not controlled, possible explanations include: acute respiratory infection, under-treatment with daily controller medications, poor|
inhaler technique, poor adherence, environmental allergies and/or exposures, comorbid conditions (see treatment algorithm on page 3).
Follow-up in 2 — 6 weeks is recommended.

FIG E1. (Continued)
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ment $ n on Asthma Lontrol o

l Intermittent/ Well-controlled I‘—DI Maintain current therapy OR reduce therapy if well-controlled = 3 months

| *Mild Persistent/ Partly controlled

!

| Start Low dose ICS/LTRA OR ‘

if already on ICS, try higher ICS dose, add LTRA and/or add LABA

I *Moderate Persistent/Uncontrolled |

Start Medium dose ICS or add LABA/LTRA to low dose ICS OR
if already on ICS: try higher ICS dose, add LTRA and/or add LABA AND
consider short course (3-5 days) of low dose oral corticosteroids

Start High dose ICS with LABA and LTRA AND
Consider 5-10 day course of oral corticosteroids

( Intensify therapy if asthma not controlled
Reduce therapy if asthma controlled 2 — 3 months

* IF ASTHMA IS NOT CONTROLLED, ALSO CONSIDER EACH OF THE FOLLOWING:

Acute Respiratory Infection: o patient may benefit from regular use of Albuterol (e.g., 4 times a day) during the acute illness
Inhaler technique: o is patient using spacer with MDI? ohave patient demonstrate inhaler technique

Medication adherence: oreview patient response to PACCI adherence question oreview pharmacy record of filled medications
Environmental allergies and exposures: ohas patient been allergy tested? o is there secondhand smoke exposure?

Comorbid conditions: Dallergic rhinitis osinusitis Dobesity ngastro-esophageal reflux

Asthma specialist referral: osystemic steroids >2 times/year ointubation/ICU admit ouncontrolled asthma on high dose ICS

Child 0-4 years old I Child 5-11 years old I >12 years old
Inhaled Corticosteroids (ICS) Low Dose | Medium i i i Low Dose
Beclomethasone/QVar MDI 40mceg 2-4 puffs 2-4 puffs
someg | NA /A 12 puffs 1-3 puffs
Budesonide/Pulmicort 90mceg N/A N/A 2-4 inhal 2-6 inhal
DPI Flexhaler 180 mcg 1-2 inhal i 1-3 inhal | 4-6 inhal
Budesonide/Pulmicort 0.25mg neb 2 nebs >2 nebs
Respule 0.5mg neb 1 neb 2 neb
Fluticasone/Flovent MDI 44 meg | 4 puffs 5-8 puffs
110 meg 1 puff 1-3 puffs
220 meg 1 puff
Fluticasone/Flovent Diskus 50 meg 2-4 inhal 2-6 inhal | 6-10 inhal
DPI 100 meg N/A N/A 1-2 inhal i 1-3 inhal 4-5 inhal
250 meg i 1 inhal 2 inhal
Mometasone/Asmanex :
Twisthaler DPI 200meg N/a N/A 1 inhal
Combination Drugs—ICS + LABA: patient should not take more than: 2 puffs per dose of the combo MDI or 1 puff per dose of the combo DPI
Flutic;'zsone/Salmeterol 45121 meg 1-3 puffs
(Advair) MDI 11521 meg | N/A N/A 1 puff
230/21 meg
gl}li(icasone/Salmeterol 100/50 meg 1-2 inhal
(AIZVL;Sir) DPI 250/50 meg | N/A N/A 1 inhal
500/50 meg
Budesonide/Formoterol 80/4.5meg MDI | A 1-3 puffs
(Symbicort) 160/4.5mcg MDI 1-2 puffs

Mometasone/Formoterol 100/5mcg MDI

(Dulera) 200/5mcg MDI WA WA

Notes: MEDICATION DOSES of puffs or nebs in the chart are for TOTAL DOSES PER DAY (e.g., 2 puffs = 2 total puffs per day).

Combination drugs are assumed to be equivalent to doubling of the ICS dose alone (e.g., 1 puff of Fluticasone/Salmeterol 45/21 = 2 puffs of Fluticasone 44)
N/A and blank areas indicate that there is no on-label recommended dosing available. INHAL: inhalation of DPI

ICS: inhaled corticosteroid; LTRA: leukotriene receptor antagonist; LABA: long acting beta,—agonist; MDI: metered dose inhaler; DPI: dry powder inhaler

FIG E1. (Continued)
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Instrumento de Comunicacion v Control del Asma

Nombre de su nifio:

Fecha:

J ALLERGY CLIN IMMUNOL

(Cuando fue la tltima visita por asma de su nifio(a) con su doctor regular?

Si su niflo(a) nunca ha tenido una visita por asma con un doctor, marque aqui

Por favor marque una respuesta @ para cada una de las siguientes preguntas. Sus respuestas ayudan al doctor a

darle a su nifio un mejor cuidado deasma.

1. Desde la ultima visita de su hijo(a) al doctor,
(como ha estado el asma de su hijo(a)?

Si su hijo(a) no ha sido evaluado por un
doctor, por favor conteste sobre los ultimos
dos meses.

2. Desde la tltima visita de su hijo(a) al doctor,
(qué tan molesto para usted ha sido el asma de
su hijo(a)?

Si su hijo(a) no ha sido evaluado por un
doctor, por favor conteste sobre los ultimos
dos meses.

3-5. Desde la ultima visita de su hijo(a) al doctor,
su hijo(a):
Si su hijo(a) no ha sido evaluado por un
doctor, por favor conteste sobre los ultimos
dos meses.
3. (Harequerido atencion por su asma en el
servicio de urgencias?

4. (Hasido hospitalizade por su asma?

5. (Hausado prednisona/prednisone/
prednisolone (pastille o jarabe que
contiene esteroides) para su asma?

6. Cuando su nifo se encuentra bien jqué tan
frecuente olvida darle su medicina diaria
para el asma?

Las medicinas diarias para el asma incluyen:
Acrobid, Advair, Asmanex, Azmacort,
Budesonide, Flovent, QVAR, Pulmicort,

Mi hijo no debe

de tomar

medicina diaria
para el asma

(]

Direccion
Ha estado Esta
mejorando igual
C] (]
Molestias
Nada Algo
molesto molesto
Riesgo

No

Olvida tomar medicina

Ha estado
empeorando
\ 4

Muy

molesto

Lo olvido Lo olvido
en algunas mayor parte
ocasiones del tiempo

Nuncalo (1 a2 dias (3 a4 dias

olvido  por semana) por semana)

Singulair,.
FOR CLINICIAN USE
If any of the answers farthest to the right or in red are selected, this may be consistent with poorly
controlled and/or undertreated asthma. Further assessment and follow-up in 2-6 weeks is recommended.

FIG E2. Spanish-language PACCI.

H N R
s

Lo olvido
todo el
tiempo
(5a7dias
por semana)

(OVER)

mmm 2013
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Sintomas de asma
Dias
Todo los  Todos los
1-2 3-6 dias (no dias
todoel dia) (todo el dia)

7. En la xltima semana, ;cuantos dias su hijo(a)
presentado sintomas de asma? 0
*Por ejemplo: tos, presion o dolor de pecho, falta de aire,

flema (escupe, moco, flema al toser), dificultad para h 4
respirar profundo, tiene silbidos o hace dia) i i I:I

Medicamentos de rescate

8. Enla tltima semana, ;cuantos dias le ha dado a Dias
su hijo(a) todo el el dia) medicamento para Todo los  Todos los
alivio rapido de los sintomas de asma? Por 0 12 3.6 dias (no dias
ejemplo: Albuterol, Inhalador, spray, Bomba, todo el dia) (todo el dia)

Maéquina, nebulizador i i Ij Ii' i

Ataques o Crisis Dias

9. En la ultima semana, ;cuantos dias su hijo(a) Dias
ha tenido ataques Por ejemplo: cuando le cuesta 0 1 2-3 4-7
trabajo respirar; cuando usted tiene que darle i Ij Ii'
mas medicamento; cuando las medicinas no
funcionan.

Limitacion a la actividad fisica

10. En la iiltima semana, el asma de su hijo () Nada Ligeramente Moderadamente Mucho Completamente

(qué tanto ha limitado su actividad fisica?? i Ii' Ii' Ii' i

Sintomas nocturnos

11. En las ultimas dos semanas, ;cuantas noches el Noches 314

asma de su hijo(a) lo ha despertado o no lo ha S ! 2 %
dejado dormir? i i Ii' Ii' i

12. Por favor escriba cualquier otra informacion que a usted le interese que su doctor sepa acerca del asma de su hijo(a).

FOR CLINICIAN USE ONLY: Control/Severity Assignment [ O [ ]

Controlled/  Partly Controlled/  Uncontrolled/  Poorly Controlled/
Intermittent  Mild Persistent Moderate Persistent Severe Persistent

Assign patient’s current level of asthma control/severity by looking at the box checked farthest to the right on questions 7-11 and match the
box color to the level of asthma control/severity in this section.

Severity categories are for patients not on controller therapy. Control categories are for patients currently taking controller therapy.

The goal for all patients is to have controlled asthma with the least amount of medication and no side effects.

If asthma is not controlled, possible explanations include: acute respiratory infection, under-treatment with daily controller medications, poor]
inhaler technique, poor adherence, environmental allergies and/or exposures, comorbid conditions (see treatment algorithm on page 3).
Follow-up in 2 — 6 weeks is reccommended.

FIG E2. (Continued)
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* on Astnhma Control or severit evel

l Intermittent/ Well-controlled I‘—DI Maintain current therapy OR reduce therapy if well-controlled = 3 months

| *Mild Persistent/ Partly controlled

!

| Start Low dose ICS/LTRA OR ‘

if already on ICS, try higher ICS dose, add LTRA and/or add LABA

I *Moderate Persistent/Uncontrolled |

Start Medium dose ICS or add LABA/LTRA to low dose ICS OR
if already on ICS: try higher ICS dose, add LTRA and/or add LABA AND
consider short course (3-5 days) of low dose oral corticosteroids

Start High dose ICS with LABA and LTRA AND
Consider 5-10 day course of oral corticosteroids

( Intensify therapy if asthma not controlled
Reduce therapy if asthma controlled 2 — 3 months

* IF ASTHMA IS NOT CONTROLLED, ALSO CONSIDER EACH OF THE FOLLOWING:

Acute Respiratory Infection: o patient may benefit from regular use of Albuterol (e.g., 4 times a day) during the acute illness
Inhaler technique: o is patient using spacer with MDI? chave patient demonstrate inhaler technique

Medication adherence: oreview patient response to PACCI adherence question oreview pharmacy record of filled medications
Environmental allergies and exposures: ohas patient been allergy tested? o is there secondhand smoke exposure?

Comorbid conditions: Dallergic rhinitis osinusitis Dobesity ngastro-esophageal reflux

Asthma specialist referral: osystemic steroids >2 times/year Dintubation/ICU admit cuncontrolled asthma on high dose ICS

Child 0-4 years old I Child 5-11 years old I >12 years old
Inhaled Corticosteroids (ICS) Low Dose | Medium i i i Low Dose
Beclomethasone/QVar MDI 40mceg 2-4 puffs 2-4 puffs
someg | NA /A 1-2 puffs 1.3 puffs
Budesonide/Pulmicort 90mceg N/A N/A 2-4 inhal 2-6 inhal
DPI Flexhaler 180 mcg 1-2 inhal |>2-4 inhal 1-3 inhal | 4-6 inhal
Budesonide/Pulmicort 0.25mg neb 2 nebs >2 nebs
Respule 0.5mg neb 1 neb 2 neb
Fluticasone/Flovent MDI 44 meg | 4 puffs 5-8 puffs
110 meg 1 puff 1-3 puffs
220 meg 1 puff
Fluticasone/Flovent Diskus 50 meg 2-4 inhal 2-6 inhal | 6-10 inhal
DPI 100 meg N/A N/A 1-2 inhal 1-3 inhal 4-5 inhal
250 meg 1 inhal 2 inhal
Mometasone/Asmanex :
Twisthaler DPI 200mceg N/A N/A 1 inhal

Combination Drugs—ICS + LABA: patient should not take more than: 2 puffs per dose of the combo MDI or 1 puff per dose of the combo DPI

Flutic;'isone/Salmeterol 45/21 meg 1-3 puffs

(Advair) MDI 11521 meg | N/A N/A 1 puff
230/21 meg

F lpticasone/Salmeterol 100/50 meg

DAlilkus DPIL 250/50 mcg N/A N/A

(Advair) 500/50 meg

Budesonide/Formoterol 80/4.5meg MDI | A 1-3 puffs

(Symbicort) 160/4.5mcg MDI 1-2 puffs

Mometasone/Formoterol 100/5mcg MDI

(Dulera) 200/5mcg MDI WA WA

Notes: MEDICATION DOSES of puffs or nebs in the chart are for TOTAL DOSES PER DAY (e.g., 2 puffs = 2 total puffs per day).

Combination drugs are assumed to be equivalent to doubling of the ICS dose alone (e.g., 1 puff of Fluticasone/Salmeterol 45/21 = 2 puffs of Fluticasone 44)
N/A and blank areas indicate that there is no on-label recommended dosing available. INHAL: inhalation of DPI

ICS: inhaled corticosteroid; LTRA: leukotriene receptor antagonist; LABA: long acting beta,—agonist; MDI: metered dose inhaler; DPI: dry powder inhaler

FIG E2. (Continued)
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OKELO ET AL 8.e7

TABLE E1. PACCI discriminant properties: trend in mean values (95% Cls) of C-ACT, quality of life (PACQLQ), and lung function
across PACCI problem index values (0-5) by using ANOVA

PACCI problem index value: score*

0 (n = 124)

1(n = 47)

2 (n = 44)

3 (n = 38)

4 (n = 28)

5 (n = 30)

P value

ACT/C-ACT score
English{ (n = 259)
<S5y =73)
5-11y (n = 117)
>12y (n = 69)
African American

(n = 131)
White (n = 97)
Spanish (n = 52)

Quality of life (PACQLQ) score

Englisht (n = 259)

<Sy(m=73)
5-11y (n = 117)
>12y (n = 69)

African American (n = 131)
White (n = 97)
Spanish (n = 52)
FEV; (% predicted
All patientsi (n = 118)
English{ (n = 79)
5-11 y (n = 50)
>12y (n =29)
African American (n = 38)
White (n = 33)
Spanish (n = 39)
FEV,/FVC ratio
All Patients] (n = 79)
Englisht (n = 79)
5-11'y (n = 50)
>12y (n =29
African American (n = 38)
White (n = 33)
Spanish (n = 39)

22.8 (22.2-23.5)
22.7 (21.5-24)
23.2 (22.4-24)
22.6 (21.5-23.7)
22.1 (21.1-23.1)

23.5 (22.4-24.5)
23.3 (22.4-24.3)

6.4 (6.2-6.5)
6.2 (5.9-6.5)
6.2 (6-6.4)

6.6 (6.4-6.9)
6.2 (5.9-6.5)
6.6 (6.4-6.7)
5.9 (5.5-6.4)

0.9 (0.85-0.94)
0.88 (0.82-0.94)
0.84 (0.78-0.9)

0.97 (0.86-1.09)
0.83 (0.77-0.89)
0.94 (0.84-1.05)
0.92 (0.85-0.99)

0.9 (0.87-0.93)
0.85 (0.82-0.88)
0.85 (0.81-0.89)
0.84 (0.79-0.89)
0.86 (0.81-0.9)
0.85 (0.81-0.89)

1.0 (0.96-1.04)

18.4 (16.8-19.9)
18.8 (17-20.6)
20.2 (18-22.4)
15.9 (12.1-19.6)
16.4 (13.9-19)

20.4 (18.4-22.5)
20.9 (18.7-23.1)

54 (5.1-5.7)
5.3 (4.9-5.7)
5.8 (5.3-6.3)
5.5 (4.8-6.2)
5.3 (4.9-5.7)
5.6 (5.1-6.1)
5.8 (4.9-6.8)

0.98 (0.82-1.14)
0.95 (0.75-1.16)
0.98 (0.82-1.13)
0.93 (0.55-1.31)
0.62 (0.54-0.71)
1.19 (0.94-1.44)
1.02 (0.84-1.2)

0.9 (0.83-0.97)
0.86 (0.78-0.94)
0.91 (0.87-0.95)
0.81 (0.67-0.96)
0.77 (0.61-0.92)
0.91 (0.86-0.96)
0.97 (0.88-1.05)

17.5 (16.3-18.6)
16.5 (14.4-18.6)
18.5 (17.3-19.7)

18 (16.1-19.9)
17.3 (15.9-18.7)

17.9 (15.8-20)
19.4 (17.9-21)

5.2 (4.8-5.6)
5.3 (4.7-5.9)
5.5 (4.9-6.1)
5.1 (4.4-5.8)
5.1 (4.5-5.6)
5.6 (5.1-6)

6.2 (5.5-6.9)

0.89 (0.8-0.99)

0.86 (0.76-0.97)
0.88 (0.6-1.16)

0.86 (0.77-0.95)
0.83 (0.70-0.97)
0.96 (0.86-1.07)
0.98 (0.83-1.13)

0.87 (0.82-0.92)
0.84 (0.8-0.88)
0.87 (0.82-0.92)
0.83 (0.77-0.88)
0.84 (0.76-0.91)
0.85 (0.81-0.89)
0.98 (0.8-1.2)

16 (14.8-17.2)
16.1 (13.9-18.4)
16.5 (15-17.9)
15.8 (13.9-17.6)
15.6 (14-17.1)

17.8 (16.2-19.5)
17.4 (15.2-19.6)

5.1 (4.7-5.5)
4.5 (3.6-5.3)
4.9 (4.4-5.4)
57 (5.1-6.3)
4.9 (4.4-5.4)
5.1 (4.2-6)

4.1 (2.7-5.5)

0.84 (0.76-0.91)
0.8 (0.71-0.89)
0.76 (0.69-0.84)
1.08§

0.77 (0.70-0.85)
0.97 (0.83-1.12)
0.9 (0.8-0.99)

0.87 (0.8-0.95)
0.83 (0.74-0.91)
0.8 (0.72-0.88)
1§
0.79 (0.69-0.89)
0.88 (0.71-1.05)
0.94 (0.83-1.06)

14.8 (13.4-16.2)
16 (12.8-19.2)
14.9 (13.2-16.6)
12.6 (11.1-14.2)
15.9 (13.8-18)

13.7 (11.9-15.5)
13.5 (8.6-18.4)

4.4 (4-4.9)
3.6 (2.6-4.6)
4.5 (4-5)

4.7 (4.2-5.1)
4.3 (3.8-4.8)
4.9 (4.4-5.4)
2.6 (1.5-3.7)

0.8 (0.68-0.92)

0.8 (0.68-0.93)
0.76 (0.64-0.89)
0.88 (0.64-1.13)
0.73 (0.62-0.83)
0.88 (0.69-1.07)
0.79 (0.34-1.23)

0.81 (0.75-0.87)
0.83 (0.77-0.88)
0.79 (0.73-0.85)
0.89 (0.86-0.92)
0.84 (0.75-0.94)
0.81 (0.76-0.86)
0.77 (0.25-1.3)

12.9 (11.6-14.2)
15.2 (11.7-18.6)
12.7 (11.6-13.8)
13.5 (10.5-16.5)
13.3 (11.6-15)

13.2 (11.3-15.1)
16.8 (13.9-19.6)

4.1 (3.6-4.7)
4.6 (4-5.2)

3.6 (3-4.2)

4.8 (3.7-5.8)
4.1 (3.4-4.7)
4.4 (4.1-4.8)
3.9 (2.5-5.3)

0.83 (0.69-0.97)
0.78 (0.67-0.89)
0.79 (0.66-0.93)
0.73 (0.6-0.85)
0.76 (0.62-0.89)
0.83 (0.66-0.99)
1.04§

0.86 (0.79-0.93)
0.84 (0.78-0.9)
0.86 (0.79-0.93)
0.77 (0.74-0.8)
0.83 (0.76-0.9)
0.86 (0.74-0.97)
0.958§

<.0001

.0001
<.0001
<.0001
<.0001

<.0001
<.0001

<.0001

.0001
<.0001
<.0001
<.0001
<.0001

.0003

3

42
40
.68
28
.34
.06

3

97
41
51
79
.80
1

*Higher scores indicate more asthma control problems (frequency of daytime symptoms, rescue use of short-acting (,-agonists, asthma attacks and nocturnal symptoms, and
degree of activity limitation caused by asthma).
fRefers to all patients who completed the English version of the PACCI.
iRefers to all patients who completed the PACCI.
§No CI is presented because there was only 1 patient in this category.
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TABLE E2. Performance of the PACCI sum score and problem
index in identifying “not controlled” asthma as determined by
clinicians by age and language using the AUC (95% Cl)

Accuracy of PACCI measures of
uncontrolled asthma

Sum score

Problem index

English* (n = 265)

<Sym=75)
5-11y (n = 119)
212y (n=71)

African American (n = 134)

White (n = 99)
Spanish (n = 52)

0.84 (0.79-0.88)
0.78 (0.67-0.88)
0.84 (0.77-0.92)
0.88 (0.80-0.97)
0.88 (0.82-0.94)
0.81 (0.72-0.90)
0.82 (0.71-0.94)

0.82 (0.77-0.87)
0.76 (0.66-0.87)
0.83 (0.76-0.91)
0.86 (0.78-0.95)
0.86 (0.80-0.92)
0.80 (0.70-0.89)
0.77 (0.63-0.90)

*Refers to all patients who completed the English version of the PACCI.

J ALLERGY CLIN IMMUNOL
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TABLE E3. Sensitivity, specificity, and likelihood ratios for PACCI sum score identifying “not controlled” asthma, as determined
by clinicians by age and language

Group Cut point  C-statistic*  Sensitivity = Specificity Correctly classified Positive likelihood ratio  Negative likelihood ratio
Englisht (n = 265) >0 100% 0% 52% 1.0
>1 0.72 92% 52% 73% 1.9 0.2
>2 0.71 86% 56% 72% 2.0 0.2
>3 0.75 81% 69% 75% 2.6 0.3
>4 0.79 76% 81% 78% 4.0 0.3
>5 0.78 68% 88% 78% 5.7 0.4
<Sy@m=75) >0 100% 0% 52% 1.0
>1 0.66 90% 42% 67% 1.5 0.2
>2 0.69 85% 53% 69% 1.8 0.3
>3 0.70 77% 64% 1% 2.1 0.4
>4 0.74 67% 81% 73% 3.4 0.4
>5 0.69 51% 86% 68% 3.7 0.6
5-11y (n = 119) >0 100% 0% 50% 1.0
>1 0.75 92% 58% 75% 2.2 0.1
>2 0.72 86% 58% 72% 2.1 0.2
>3 0.76 83% 70% 76% 2.8 0.2
>4 0.79 78% 80% 79% 3.9 0.3
>5 0.81 75% 87% 81% 5.6 0.3
212y (n=171) >0 100% 0% 58% 1.0
>1 0.74 95% 53% 77% 2.0 0.1
>2 0.72 88% 57% 75% 2.0 0.2
>3 0.78 83% 73% 79% 3.1 0.2
>4 0.83 83% 83% 83% 5.0 0.2
>5 0.84 76% 93% 83% 11.3 0.3
Spanish (n = 52) >0 100% 0% 42% 1.0
>1 0.65 100% 30% 60% 1.4 0.0
>2 0.67 91% 43% 63% 1.6 0.2
>3 0.75 86% 63% 73% 2.3 0.2
>4 0.71 73% 70% 1% 2.4 0.4
>5 0.72 68% 77% 3% 2.9 0.4

*The C-statistic assesses the accuracy of each PACCI sum score value in identifying uncontrolled asthma.
fRefers to all patients who completed the English version of the PACCI.
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TABLE E4. Sensitivity, specificity, and likelihood ratios for PACCI problem index identifying “not controlled” asthma, as
determined by clinicians by age and language
Group Cut point  C-statistic*  Sensitivity  Specificity Correctly classified Positive likelihood ratio  Negative likelihood ratio
Englisht (n = 265) >0 100% 0% 52% 1.0

>1 0.75 85% 65% 76% 2.5 0.2

>2 0.77 72% 83% 77% 42 0.3

>3 0.72 53% 92% 71% 6.5 0.5
<Sy@m=75) >0 100% 0% 52% 1.0

>1 0.69 84% 54% 70% 1.8 0.3

>2 0.70 55% 86% 70% 39 0.5

>3 0.64 37% 91% 63% 43 0.7
5-11y (n = 119) >0 100% 0% 49% 1.0

>1 0.76 84% 68% 76% 2.7 0.2

>2 0.81 79% 82% 80% 43 0.3

>3 0.77 63% 90% 77% 6.3 0.4
212y (n=171) >0 100% 0% 58% 1.0

>1 0.79 88% 72% 81% 3.2 0.2

>2 0.79 78% 83% 80% 4.5 0.3

>3 0.73 53% 97% 71% 15.2 0.5
Spanish (n = 52) >0 100% 0% 42% 1.0

>1 0.69 77% 60% 67% 1.9 0.4

>2 0.72 68% 77% 73% 29 0.4

>3 0.72 54% 90% 75% 54 0.5

*The C-statistic assesses the accuracy of each PACCI index score in identifying uncontrolled asthma.
fRefers to all patients who completed the English version of the PACCI.
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