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ABSTRACT

Objective: Adverse cross-cultural interactions are a persistent problem within medicine impacting
minority patients’ use of services and health outcomes. To test whether 1) enhancing the evidence-
based Physician Asthma Care Education (PACE), a continuing medical education program, with
cross cultural communication training (PACE Plus) would improve the asthma outcomes of African
American and Latino/Hispanic children; and 2) whether PACE is effective in diverse groups of children.
Methods: A three-arm randomized control trial was used to compare PACE Plus, PACE, and usual care.
Participants were primary care physicians (n = 112) and their African American or Latino/Hispanic
pediatric patients with persistent asthma (n = 867). The primary outcome of interest included
changes in emergency department visits for asthma overtime, measured at baseline, and 9 and
21 months following the intervention. Other outcomes included hospitalizations, asthma symptom
experience, caregiver asthma-related quality of life, and patient-provider communication measures.
Results: Over the long term, PACE Plus physicians reported significant improvements in confidence
and use of patient-centered communication and counseling techniques (p < 0.01) compared to PACE
physicians. No other significant benefit in primary and secondary outcomes was observed in this trial.
Conclusion: PACE Plus did not show significant benefit in asthma-specific clinical outcomes. More
trials and multi-component strategies continue to be needed to address complex risk factors and
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reduce disparities in asthma care.
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Introduction

Many factors from both patient and clinician perspec-
tives impact the quality of communication in clinical
encounters (1). A large body of evidence documents poor
health outcomes and health disparities that manifest from
differential interactions, treatment, and care in healthcare
settings (2). To address this, healthcare institutions are
augmenting their quality improvement and performance
expectations of providers and healthcare delivery to
account for social and cultural diversity. Significant time
and resources are expended every year on cultural compe-
tence training for practicing physicians and trainees in US
medical schools. However, there is limited, high-quality
research documenting that cultural competency train-
ing for providers results in improved patient outcomes
(3,4). Further, negative provider interactions as perceived
by patients of color, implicit bias in care delivery, and

disparities in health outcomes all continue to persist (5-
8). There is a significant need for optimal approaches for
clinicians to better connect with diverse patients and fam-
ilies, given that our society is increasingly multi-cultural.
Effective interpersonal communication between clini-
cians and patients offers what cannot easily be communi-
cated in medical records, including social context, values,
preferences, and issues specific to complex disease man-
agement. High-quality communication has also demon-
strated improvements in patient outcomes including
health indicators from a wide range of chronic conditions,
patient satisfaction, and psychosocial functioning (9).
There has been wide variation in the goals of cul-
tural competency training initiatives (4). More recently,
cultural competency training initiatives have become
more skills-based, focusing more on advanced com-
munication, negotiation, and collaboration, with the
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intent of modifying provider behavior and maximizing
patient engagement. Further, recent approaches have
also focused on training providers to be aware of certain
cross-cutting cultural and social issues and health beliefs
present in all cultures (10). Ultimately, when cultural and
linguistic barriers negatively impact communication and
trust between provider and patient, this leads to patient
dissatisfaction, poor adherence and adoption of health
promoting behaviors (10).

We developed the Physician Asthma Care Education
Program (PACE) Plus, a theory-driven, behavior change
program based oft the proven PACE program (11-13)
that enhances communication, therapeutic practice, and
the ability of physicians to foster effective management
of asthma by their patients, without expanding visit
time. PACE Plus is enhanced with skills and concepts
considered essential to culturally competent practice.
Prior evaluations of PACE enrolled too few racial/ethnic
minority patients and caregivers to draw conclusions on
the effectiveness of provider training for these groups
(13). This article describes the results of a randomized
clinical trial comparing two interventions: PACE Plus
and PACE. This study focused on African American
and Latino/Hispanic children with asthma, popula-
tions that continue to have remarkably high urgent care
use and death rates attributable to asthma (7,8,14), to
answer two questions. First, does cross-cultural com-
munication training (PACE Plus) produce outcomes
above and beyond a proven general communication
training program (PACE)? Second, does PACE alone,
already shown effective in a general population (11-13),
remain effective compared with usual care when used
primarily with African American and Latino/Hispanic
children with asthma? This article describes results over
a nine and 21-month follow-up period on our primary
outcome of interest: children’s emergency department
(ED) visits for asthma, as well as other asthma out-
comes and perception of physician communication and
counseling. We hypothesized that Latino/Hispanic and
African American patients whose providers are trained
in PACE will demonstrate improved outcomes compared
to standard of care. Further, we hypothesize that patients
whose providers trained in PACE Plus will demonstrate
improved outcomes compared to PACE, and the most
improved outcomes between both interventions.

Methods

Study design and sample

A three group randomized controlled trial was employed
with primary care physicians (PCP) who were racially dif-
ferent from their African American and Latino/Hispanic

pediatric patients with asthma in nine Michigan (MI)
rural and urban cities, Bronx, New York (NY), and
in Atlanta, Georgia (GA). All study procedures were
reviewed and approved by the University of Michigan
Health Sciences and Behavioral Sciences Institutional
Review Board (IRB-HSBS HUM#00030087). A study
protocol of this study is available elsewhere and describes
inclusion criteria, recruitment, and enrollment consent
procedures (15).

Recruitment

PCPs eligibility criteria were: 1) being board certified in
pediatrics or family medicine; 2) treating children with
asthma; 3) practicing full-time in either MI, NY, GA;
4) not self-reporting Hispanic/Latino or African Amer-
ican racial identity; and 5) willing to generate a roster
of pediatric asthma patients. Interested physicians com-
pleted consent online prior to baseline.

Enrolled physicians provided the study team with ros-
ters of their pediatric asthma patients. Inclusion criteria
for children included: 1) currently being treated by the
participating physician; 2) 1-16 years in age; 3) had a
physician diagnosis of persistent asthma; 4) did not have
other chronic disorders that cause pulmonary compli-
cations; and 5) were identified by caregivers as African
American or Hispanic/Latino. Caregivers also needed to
meet the following criteria: 1) had primary responsibility
for the child’s care, 2) self-identify as African American or
Hispanic/Latino, and 3) had access to a telephone. Poten-
tially eligible children/caregivers were mailed a recruit-
ment packet by the research staff, followed by a phone call,
and completed consent prior to their baseline interview.
Interviews were conducted in either English or Spanish.

Randomization

Following consent, PCPs were randomly assigned to
either the control group, the original PACE intervention,
or the PACE Plus intervention. The control group con-
sisted of usual care, defined as treatment and education
within healthcare settings at the time of clinic visits by
PCPs who did not receive either PACE Plus or PACE. A
permuted block randomization schedule was created to
generate blocks of three for random assignment of physi-
cians. Randomization was balanced according to two fac-
tors: geographic area (three levels) and size of practice
(two levels, solo practice and multiple-physician prac-
tices). One physician was enrolled per practice. Chil-
dren/caregivers subsequently followed their PCPs into
one of the three study arms as randomized.

Over the three-year recruitment period (2011-2014),
a total of 160 PCPs were identified, sent recruitment



materials, and assessed for eligibility. Of those, 112 were
successfully contacted, consented to participate, and
provided baseline data. PCPs were excluded due to not
meeting inclusion criteria (n = 29), declining to partici-
pate (n = 8), not completing baseline (n = 3), and being
unreachable (n = 8). To enhance recruitment and reten-
tion of participants, a number of strategies were employed
including utilizing a physician peer for contact, providing
modest monetary incentives, and utilizing assistance of
clinic staff. Of the PCPs” patients who were approached
(n = 3372), 847 did not meet inclusion criteria, 394
declined to participate, and 1067 were unreachable. Ulti-
mately, 1064 eligible families of children with asthma
consented and followed their physicians into randomiza-
tion. Of those, 869 provided baseline data.

Intervention conditions

We examined two interventions: PACE, and a culturally
enhanced version of PACE: PACE Plus. Two teams con-
sisting of a pediatric pulmonologist and behavioral scien-
tist delivered the interventions, with one team assigned to
each arm. Details of the intervention are described in the
study protocol article (15).

PACE consists of two, 2-hour sessions offered to groups
of 4-6 PCPs 2 weeks apart in an interactive group format.
PACE is delivered via mini-lectures, case studies, videos,
and interactive discussion, covering clinical management
of asthma, patient education and communication prac-
tices, and billing and coding for asthma management (15).

PACE Plus is the same length and intensity as PACE,
but integrates cross-cultural communication training
within intervention activities, with a specific focus on
working with African American and Latino/Hispanic
families. Topics include patient perceptions, beliefs, fears,
and preferences. Discussion was facilitated by video clips
that depicted good and poor examples of clinical interac-
tions. Case studies included cultural elements to consider
in the diagnosis and management of asthma. Initial pre-
liminary data on PACE Plus showed perceived usefulness
and relevance of the training from physician participants
(Unpublished data).

Outcome assessments

Self-reported data were collected using the measures
below. We surveyed physician participants and care-
givers of children with asthma by telephone interview at
baseline (prior to randomization), at 9 and 21 months
after physicians completed their intervention. Follow-up
data collection was changed from 12 and 24 months to
9 and 21 months at the suggestion of the funder due to
delays in commencing the evaluation portion of the trial.
Participating physicians and caregivers of children with
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asthma received modest monetary compensation for
completing baseline and follow-up assessments.

Children’s healthcare use for asthma

The primary outcome was changes in patients’ asthma-
related healthcare utilization (ED visits). This was mea-
sured through a series of caregiver-reported items verified
with participants’ medical records. Change was examined
by reports at 9 and 12 months compared with baseline
assessments.

Symptoms and asthma control

Caregivers were asked how many days per week their
child experienced daytime symptoms. Self-reported
responses were classified based on National Asthma
Education and Prevention Program (NAEPP) guidelines
(16). Asthma control was measured using the 5-item, val-
idated Asthma Control Test (ACT) for children 12 years
of age and older (17), and the children’s 7-item ACT, for
children 1-11 years of age, with responses measured on
Likert Scales (17). Higher ACT scores indicated better
asthma control. Responses ranged from 5 (poor control
of asthma) to 25 (complete control of asthma).

Caregiver satisfaction with care

Caregiver satisfaction with the PCP’s care was measured
by asking participants on a 4-point Likert scale the
degree to which they agree with the following statement:
“I am very satisfied with the medical care my child
receives from their doctor for their asthma” (strongly dis-
agree to strongly agree). Higher scores indicated greater
satisfaction.

Caregiver asthma-related quality of life

The validated, 13-item Pediatric Asthma Caregiver’s
Quality of Life scale assessed limitations and fears care-
givers experienced as a result of their child’s asthma (18).
Higher scores indicated a better quality of life.

Physician self-efficacy and use of communication and
counseling practices
Physician self-efficacy in communication practices with
patients and asthma counseling behavior were measured
by asking physicians to rate their confidence in his or her
ability to perform specific communication and counsel-
ing behaviors on a 6-point scale (1, not at all confident;
6, extremely confident). Items were summed to create
a score, with higher scores indicating higher levels of
self-efficacy. This approach has been used in previous
work (19). Scores ranged from 5 to 30 for communication
and 8 to 48 for asthma counseling practices.

Physicians were also asked to rate their clinical skills
working across cultures using 13 items (e.g. negotiating
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culturally sensitive treatment plans, eliciting informa-
tion about folk remedies) (1 - not at all skilled; 5 -
very skilled), and their cultural communication practices
using 11 items (e.g. asking about beliefs in non-traditional
cures, who in the family should be involved in treatment
decisions) (1, never; 5, always) (20). Items were summed
to create a score, with higher scores indicating higher per-
ception of clinical skill in working across cultures (score
range: 13-65) and higher perceived use of culturally
sensitive communication practices (score range: 11-55).

Caregiver perception of physician communication and
counseling practices
To assess changes in physician communication and coun-
seling behavior, parents were asked to rate their physi-
cian’s performance of 6 PACE communication skills (e.g.
finding out biggest concern, providing information to
alleviate worries) (1, strongly disagree; 4, strongly agree),
17 asthma-specific counseling behaviors (e.g. provid-
ing written instructions, discussing the treatment plan)
(1, strongly disagree; 4, strongly agree (6 items); 1, yes, 0,
no (11 items)), and 11 culturally sensitive communication
practices (e.g. include beliefs about asthma in treatment
plan, discuss home remedies) (1, strongly disagree; 4,
strongly agree). Items were summed to create a score,
with higher scores indicating higher levels of general com-
munication (score range: 6-24), cross-cultural commu-
nication (score range: 11-44), and counseling behaviors
of physicians perceived by caregivers (score range: 0-17).
Demographic, clinical, and practice data were also col-
lected from both physicians and patients and caregivers,
including physician recall of the average time spent for
urgent, non-urgent, and well child visits.

Data analysis

At completion of data collection, a sample size of 472 chil-
dren and their caregivers (corresponding to a 59% reten-
tion rate), who completed all data collection sessions, was
available for analysis at 21 months post-baseline. The high
attrition rate was due to time constraints that resulted
from delays in launching the study and lack of resource
at the end of the study to adequately follow-up with par-
ticipants. Our available data at follow-up provided us
with 80% power to detect a 15.6% clinically significant
improvement in ED visits from baseline.

All analyses were conducted using SAS 9.4 (Cary,
NC). Descriptive and bivariate analyses were conducted
to examine the baseline sample of both physicians and
patients and caregivers by randomization status. Mixed
effect models compared the intervention effects for
patients (PACE Plus versus PACE, PACE versus Control)
on longitudinal outcomes at baseline and follow-up visits
at both 9 months and 21 months post-intervention.

Since the intervention is at the level of the physician,
and patients were randomized to receive the treatments
from the physician, the adjusted mixed effect model
with random intercept was utilized to account for the
clustering effect of the physician. To directly test the study
hypothesis concerning the improvement of PACE Plus
over PACE in our analysis, the alternative hypothesis was
formed as one-tailed: the effect of PACE Plus is above
and beyond that of PACE. A one-tailed test was used
because we concluded that PACE Plus could not be worse
than PACE by design. When the test statistic is positive
due to the positive parameter estimate for the difference
between PACE Plus and PACE, the one-sided significance
level is 0.05 or less. To test the hypothesis that PACE is
greater than the control group, a two-tailed test was used.

Similar adjusted models were computed for assessing
differences in visit time (two-sided significance level),
and physician confidence and use of communication
and asthma counseling practices (summary score of
items), and patient perception of physicians’ communica-
tion and asthma counseling practices (summary score of
items).

Results

Sample characteristics

Table 1 describes the patient/caregiver sample (n = 867
families). Mean age of children was 8.2 (SD = 4.0) years,
61.1% were male, 70.5% were African American, and
23.5% were Latino/Hispanic. Forty-three percent of chil-
dren had moderate-severe asthma, and their mean ACT
score was 18.6 (SD = 4.8). Significant differences at base-
line between treatment and control group participants
were only evident for time under the physicians care,
with the control group reporting longer duration of time
under the physician’s care (mean 76.9 months (control)
vs. 60.7 months (PACE) and 68.8 months (PACE Plus),
p < 0.01).

No differences between those who completed the
study and those lost to follow-up were observed in
terms of child sex, race/ethnicity of child, asthma sever-
ity, having an asthma subspecialist involved in the
child’s care, baseline hospitalizations and urgent office
visits, type of health insurance, baseline asthma con-
trol, baseline asthma-related caregiver quality of life,
or satisfaction with care. Children lost to follow-up
were more likely to be younger (7.8 vs. 8.5 years, p <
0.05), under the physician’s care for a shorter period
of time (63 vs. 71.8 months, p < 0.01), or have more
annual ED visits for asthma (mean 1.7 vs. 1.1, p < 0.01).
African American caregivers were also less likely to drop
out compared to Latino/Hispanic or White caregivers
(p < 0.05).
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Factor Control (n =172) % (n) PACE (n =282) % (n) PACE Plus (n = 413) % (n) P-value*
Child sex (% male) 64.5 (111) 59.2 (167) 61.0 (252) 0.53
Age of child (mean, SD) 8.6 (4.0) 8.0 (4.0) 8.2(4.0) 0.16
Race/ethnicity of child

African American 66.9 (115) 68.0 (189) 737 (303) 0.14

Latino/Hispanic 215 (37) 25.2(71) 23.2(96) 0.66
Race/ethnicity of caregiver

Latino/Hispanic 20.9 (36) 24.8 (70) 235(97) 0.64

African American 68.6 (118) 70.5 (196) 72.9 (298) 0.16

White 6.4 (11) 5.0 (14) 54(22)

Asian 3.5(6) 2.9(8) 27 (M)

American Indian 0.58 (1) 0.36 (1) 0.98 (4)

More than one race/ethnicity 14.5 (25) 9.0 (25) 54(22)
Asthma severity

Intermittent 32.9 (56) 27.0 (76) 33.9(140) 0.27

Mild 24.1(41) 28.4(80) 24.7 (102)

Moderate 20.6 (35) 27.3(77) 23.0(95)

Severe 22.4(38) 17.4 (49) 18.4 (76)

Asthma subspecialist involved in care 29.1(50) 30.5 (86) 30.4 (125) 0.94

Time under physician care (mons) 76.9 (48.5) 60.7 (44.4) 68.8 (51.6) 0.0025
Asthma-related healthcare utilization (mean, SD)

Hospitalizations 0.1(0.3) 0.1(0.4) 0.1(0.5) 0.69

Emergency department visits 13(2.4) 1.4 (2.8) 1.3(2.0) 0.78

Urgent office visits 21(3.9) 17 (4.0) 1.8 (2.8) 0.54
Caregiver Relationship to child

Mother 86.1(148) 89.0 (251) 90.6(374) 0.16

Father 7.0 (12) 8.2(23) 5.8 (24)

Other 7.0(12) 2.8(8) 3.6 (15)
Insurance type 0.25

Private 28.7 (48) 30.2 (82) 30.9 (124)

Medicaid 46.1(77) 50.4 (137) 49.0 (197)

Government 16.8 (28) 11.0 (30) 10.7 (43)

Self-pay 0.0(0) 0.0(2) 05(2)

Other 5.4(9) 8.1(22) 7.0 (28)

No insurance 3.0(5) 0.4 (1) 2.0(8)
Asthma control (mean (SD)) 18.6 (4.8) 18.5 (4.9) 18.7 (4.7) 0.81
Asthma-related QOL 5.8(11) 5.6 (1.1) 57(12) 0.53
Caregiver satisfaction with care (% agree) 91.8 (156) 93.5(259) 90.4 (368) 036

Note: Definition of abbreviations: NAEPP = National Asthma Education and Prevention Program, QOL = quality of life.

*= P-values are two-sided.

Table 2 describes physician and practice characteris-
tics. Forty-three percent of physicians were male, and,
80.9% self-identified as White. On average, their mean
years since medical school graduation were 22.3 (SD =
11.5) years, and the mean number of asthma patients
seen in their practice was 552 (SD = 1182). Significant
differences at baseline between the combined treatment
groups and the control group participants were only evi-
dent for type of practice setting (p < 0.04), with control
group participants more heavily concentrated in solo
or small group practice, and intervention participants
concentrated in larger group practice.

Symptom and asthma healthcare utilization, quality
of life and satisfaction at short (9 months) and
long-term follow-up (21 months) between treatment
and control groups

Table 3 shows changes in asthma outcomes (see Table E3
in the online data supplement for mean changes).

Compared to patients whose physicians completed the
PACE program, patients whose physicians completed
PACE Plus showed significant reductions in asthma-
related hospitalizations (Estimate —0.09, 95% CI: —0.18
to —.0003; p < 0.05) over the short-term. No differences
were observed for hospitalizations over the long-term,
or other health outcomes of interest at either follow-up
period including asthma symptoms and control, urgent
office visits and ED visits, or caregiver asthma-related
quality of life. Also, no differences in caregiver satisfaction
were observed.

Compared to patients whose physicians were in
the control condition, patients whose physicians
completed PACE did not show significant differ-
ences in asthma health outcomes of interest at either
follow-up period including asthma symptoms and
control, urgent office visits, hospitalizations, and
ED visits, or caretaker asthma-related quality of
life. No differences in caregiver satisfaction were
observed.



6 (& M.RPATELETAL

Table 2. Physician and practice characteristics at baseline by treatment group.

Factor Control (n =32) % (n) PACE (n=44) % (n) PACE Plus (n = 36) % (n) P-value
Male 61.3(19) 34.9 (15) 38.9 (14) 0.06
Years since medical school graduation (mean (SD)) 24.4(10.2) 20.5 (11.0) 22.6(13.0) 0.35
Race 0.26
White 83.9(26) 86.1(37) 72.2 (26)
Other 16.1(5) 14.0 (6) 27.8 (10)
Private practice 71.0 (22) 50.0 (22) 55.6 (20) 0.19
Practice setting 0.04*
Solo physician 19.4 (6) 23(1) 56(2)
Small group (2-5 physicians) 41.9 (13) 36.4 (16) 22.2(8)
Large group (>6 physicians) 35.5 (1) 432 (19) 58.3(21)
Hospital or government clinic 0(0.0) 46(2) 0.0 (0)
other 32(1) 13.6 (6) 13.9 (5)
# of asthma patients in practice (mean (SD)) 643 (1864.8) 422.6 (660.7) 627.8 (865.8) 0.68

Note: *P < 0.05; P-values are two-sided.

Caregivers’ perception of physicians’ communication
and counseling practices short- and long-term
follow-up between treatment and control groups

Table 4 shows changes in caregivers’ perception of
physicians’ communication and counseling practices
(see Table E4 in the online data supplement for mean
changes). No differences in caregiver perception of physi-
cians’ communication and counseling behaviors were
observed between PACE Plus vs. PACE. Compared to
patients whose physicians were in the control condition,
patients whose physicians completed PACE reported
significant improvement over the long-term in their

physicians’ patient-centered communication practices
(Estimate —0.92, 95% CI: —1.85- 0.002; p < 0.05).

Physician’s perception of communication and
counseling practices at short- and long-term
follow-up between treatment and control groups

Table 5 shows changes in physician’s perception of com-
munication and counseling practices (see Table E5in the
online data supplement for mean changes). Compared
to physicians who completed the PACE program, physi-
cians who completed PACE Plus reported significant

Table 3. Intervention effects on patient asthma-related outcomes and satisfaction.

PACE vs. PACE Plus

PACE vs. Control

Outcome Estimate (95% Cl) P value* Estimate (95% Cl) P value**
Short-term outcomes (9 months post-intervention)

Urgent office visits —0.20 (—0.60,0.20) 0.16" —0.004 (—0.71,0.71) 0.99"

ED visits —0.64 (—1.94,0.67) 0.17 1.02 (—0.53,2.56) 0.20

Hospitalizations —0.09 (—0.18, —0.0003) 0.027%** 0.01(—0.06, 0.09) 0.73

No. days affected by daytime asthma symptoms® 0.11(—0.04,0.27) 0.92 0.05(—0.13,0.24) 0.58

Asthma control —0.74 (—1.52,0.04) 0.97 0.80 (—0.20, 1.79) 0.m

Satisfaction with care —0.01(—0.15,0.12) 0.58 —0.05(—0.22,0.12) 0.60

Asthma-related QOL —0.03(—0.18,0.13) 0.64" 0.16 (—0.06, 0.38) 0.15
Long term outcomes (21 months post-intervention)

Urgent office visits 0.31(—0.14,0.77) 0.9t —0.83 (—1.60, —0.06) 0,041+

ED visits —0.66 (—1.98, 0.67) 0.17 0.80(—0.78,2.37) 0.32

Hospitalizations — 0.05(—0.14, 0.04) 0.16 0.01(—0.07, 0.08) 0.89

No. days affected by daytime asthma symptoms® 0.08 (—0.09, 0.26) 0.83 — 0.04 (—0.25,0.16) 0.68

Asthma control —0.59 (—1.45,0.28) 0.91 0.45 (—0.62,1.51) 0.41

Satisfaction with care 0.02 (—0.13,0.17) 0.40 —0.09(—0.27,0.09) 033

Asthma-related QOL —0.12(—0.30, 0.05) 0.921 0.17 (—0.07, 0.41) 0.16

Note: Definition of abbreviations: ED = emergency department; Cl = confidence interval; QOL = quality of life.
$Two o less days per week = 1; three or more days per week but not daily = 2; daily = 3; throughout the day = 4.

*P-value generated through a one-sided test.
**P-value generated through a two-sided test.
P < 0.05

Models adjusted for fixed effects of baseline outcome, age, gender, insurance type, baseline asthma severity, household smoking, site, practice setting, and random
effect of physician in the mixed effect models. P-values for the differential effect between PACE and PACE Plus, and PACE and control are obtained from two

separate models.

*P-values are unstable due to sparse data and should be interpreted with caution.
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Table E3. Changes in symptom and asthma health care utilization, quality of life and satisfaction measured at baseline, 9 months, and

21 months.
Short-term outcomes (9 months post-intervention)
Changes in outcomes between follow-up 1and baseline (mean (SD))
Follow-up 1visit
QOutcome Baseline mean (SD) mean (SD) Control PACE PACE Plus
Urgent office visits 172 (3.64) 1.08 (3.28) —0.50(3.23) — 0.61(2.55) —0.70 (1.99)
ED visits 124 (2.29) 0.79 (2.86) —0.56 (2.07) —0.23(3.29) —0.51(1.97)
Hospitalizations 0.15 (0.45) 0.04(0.23) —0.03(0.29) —0.08 (0.46) —0.10 (0.48)
No. days affected by daytime 1.49 (0.83) 1.42 (0.82) —0.19(0.97) —0.08 (0.96) 0.00 (1.05)
asthma symptoms*
Asthma control 18.77 (5.00) 19.95 (4.65) 0.69 (4.35) 1.58 (4.47) 1.10 (4.69)
Satisfaction with care 3.41(0.67) 3.46 (0.65) 0.06 (0.65) 0.01(0.67) 0.06 (0.60)
Asthma-related QOL 571(1.17) 6.09 (1.05) 0.22(0.92) 0.42 (1.03) 0.40 (1.02)

Long-term outcomes (21 months post-intervention)

Follow-up 2 visit

Changes in outcomes between follow-up 2 and baseline (mean (SD))

Baseline mean (SD) mean (SD) Control PACE PACE Plus
Urgent office visits 172 (3.64) 0.97 (2.37) —0.27 (4.45) —1.19 (4.71) —0.77 (2.54)
ED visits 1.24 (2.29) 0.66 (3.07) —0.36 (1.49) —0.18 (3.64) —0.59 (1.80)
Hospitalizations 0.15 (0.45) 0.04(0.32) —0.01(0.35) —0.05(0.37) —0.08 (0.55)
No. days affected by daytime 1.49 (0.83) 1.39(0.82) —0.17 (1.00) —0.15(0.94) —0.05(0.99)
asthma symptoms*
Asthma control 18.77(5.00) 20.54 (4.26) 1.51(4.72) 2.23(4.78) 1.80 (4.67)
Satisfaction with care 3.41(0.67) 3.41(0.70) 0.02 (0.81) —0.07 (0.75) 0.04 (0.65)
Asthma-related QOL 571(1.17) 6.26 (0.93) 0.39 (1.15) 0.62 (1.00) 0.57 (1.04)

Note: Definition of abbreviations: ED = emergency department; SD = standard deviation; QOL = quality of life.
*Two or less days per week=1; three or more days per week but not daily=2; daily=3; throughout the day=4.

improvements over the short term on their use of
patient-centered communication practices (Estimate
1.60, 95% CI: —.07 - 3.26; p < 0.05), culturally sen-
sitive communication practices (Estimate 2.54, 95%
CL: 0.27 - 4.82; p <0.05), their perception of clin-
ical skills working across cultures (Estimate 2.65,
95% CI: —.22 - 5.52; p < 0.05), and patient-centered
counseling around asthma (Estimate 3.03, 95% CI:
—.11 - 6.17; p < 0.05). Over the short-term, PACE

Plus physicians also reported greater confidence in
communication practices (Estimate 1.09, 95% CI: —.06
- 2.25; p < 0.05), and asthma counseling practices (Esti-
mate 1.58, 95% CI: —.19 - 3.34; p < 0.05) compared to
PACE physicians. Over the long-term, these differences
sustained for use of patient-centered communication
practices (Estimate 2.38, 95% CI: 0.67 — 4.09; p < 0.01),
culturally sensitive communication practices (Estimate
2.51,95% CI: 0.16 — 4.85; p < 0.05), physicians perception

Table 4. Intervention effects on caregiver perception in provider’s communication and counseling practice.

PACE vs. PACE Plus

PACE vs. Control

QOutcome Estimate (95% Cl) P-value* Estimate (95% Cl) P-value**
Short term outcomes (9 months post-intervention)

Patient-centered communication practices 0.27 (—0.42,0.96) 0.22 —0.43(—1.30,0.44) 033

Patient-centered counseling around asthma 0.64 (—1.40, 2.69) 0.28 —0.77 (—3.42,1.88) 0.57

Culturally sensitive communication practices — 0.11(—1.13, 0.90) 0.59 0.51(—0.98,2.00) 0.50

Patient’s perception about medical care received 0.10 (—0.69, 0.90) 0.40 —0.40 (—1.42,0.61) 0.44
Long term outcomes (21 months post-intervention)

Patient-centered communication practices 0.56 (—0.18,1.30) 0.07 —0.92 (—1.85, —0.002) 0.05%**

Patient-centered counseling around asthma —0.75(—3.01,1.51) 0.74 —1.44 (—4.28,1.40) 0.32

Culturally sensitive communication practices — 0.42 (—1.54,0.70) 0.77 — 0.62(—2.20, 0.96) 0.44

Patient’s perception about medical care received 0.09(—0.77,0.94) 0.42 — 0.56 (—1.63, 0.51) 0.31

Note: Definition of abbreviations: Cl = confidence interval;
*P-value generated through a one-sided test.

**P-value generated through a two-sided test.

P < 0.05

Models adjusted for fixed effect of baseline outcome, age, gender, insurance type, baseline asthma severity, household smoking, study site, practice setting, and
random effect of physician in the mixed effect models. P-values for the differential effect between PACE and PACE Plus, and PACE and control are obtained from

two separate models.
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Table E4. Changes in patient perception in provider’s communication and counseling practice over the short and long term, measured at

baseline, 9 months, and 21 months.

Short-term outcomes (9 months post-intervention)

Follow-up 1 visit

Changes in outcomes between follow-up 1and baseline (mean (SD))

Outcome Baseline mean (SD) mean (SD) Control PACE PACE Plus
Patient-centered communication 20.87 (3.15) 20.91(3.05) 0.16 (2.66) —0.28 (3.27) 0.13 (2.84)
practices

Patient-centered counseling around 29.89 (8.80) 31.69 (9.79) 1.47 (9.34) 1.02(11.09) 2.44 (11.60)
asthma

Culturally sensitive communication 36.63 (5.43) 36.88 (5.29) —0.68(6.38) 0.31(5.69) 0.56 (5.64)
practices

Patient’s perception about medical 23.25(3.97) 23.45(3.87) 0.38(2.95) — 0.16 (3.66) 0.35(3.09)

care received

Long-term outcomes (21 months post-intervention)

Follow-up 2 visit

Changes in outcomes between follow-up 2 and baseline (mean (SD))

Baseline mean (SD) mean (SD) Control PACE PACE Plus
Patier}t-centered communication 20.85(3.19) 20.77 (3.36) 0.30 (2.51) —0.69 (3.50) 0.16 (2.85)
g;?ic;:]cizentered counseling around 29.47 (8.62) 32.65 (10.65) 4.04 (11.62) 2.83(12.22) 3.02(11.27)
atlrt‘::: lly sensitive communication 36.60 (5.44) 36.70 (5.35) 0.14 (5.57) —0.03 (5.85) 0.16 (5.59)
E;iret:\i?ssperception about medical 23.11(4.02) 23.31(4.14) 0.39 (3.57) —0.20 (4.05) 0.40 (3.55)

care received

Note: Definition of abbreviations: SD= standard deviation.

of clinical skills working across cultures (Estimate 4.01,
95% CI: 1.05 - 6.98; p < 0.01), and physician confidence
in communication practices (Estimate 1.59,95% CI: 0.41-
2.77; p < 0.01). Long-term changes in confidence and use
of patient-centered counseling around asthma were not
observed.

Compared to physicians in the control condition,
physicians who completed PACE reported significant

improvement over the long-term in culturally sensitive
communication practices (Estimate 3.43, 95% CI: 0.58-
6.27; p < 0.05). No short-term changes were observed on
physician’s perception of communication and counseling
practices, or long-term changes in general communica-
tion practices communication and counseling practices
or physician perception of clinical skills in working across
cultures.

Table 5. Intervention effects on physician perception of communication and asthma counseling practices.

PACE vs. PACE Plus PACE vs. Control

Outcome Estimate (95% Cl) P-value* Estimate (95% Cl) P-value**
Short-term outcomes (9 months post-intervention)
Patient-centered communication practices 1.60 (—0.07,3.26) 0.03*** —0.39(—2.34,157) 0.70
Culturally sensitive communication practices 2.54(0.27,4.82) 0.02%** 1.06 (—1.62, 3.75) 0.44
Physician perceptions of clinical skills working across cultures 2.65(—0.22,5.52) 0.04*** 0.35(—3.62,4.33) 0.86
Patient-centered counseling around asthma 3.03(—0.11,6.17) 0.03*** —1.63 (5.14,1.88) 0.37
Confidence in communication practices 1.09 (—0.06, 2.25) 0.03*** 0.005 (—1.29, 1.30) 0.99
Confidence in asthma counseling practices 1.58 (—0.19,3.34) 0.04*** 0.92 (—0.98,2.82) 0.35
Long-term outcomes (21 months post-intervention)
Patient-centered communication practices 2.38(0.67,4.09) 0.004*** —0.79 (—2.86,1.28) 0.46
Culturally sensitive communication practices 2.51(0.16, 4.85) 0.02%** 3.43(0.58, 6.27) 0.02%**
Physician perceptions of clinical skills working across cultures 4.01(1.05, 6.98) 0.005%** 3.41(—0.80,7.61) 0.12
Patient-centered counseling around asthma 2.40 (—0.84,5.64) 0.08 —1.12 (—4.82,2.60) 0.56
Confidence in communication practices 1.59 (0.41,2.77) 0.005%** 0.26 (—1.11,1.63) 071
Confidence in asthma counseling practices 0.80 (—1.03, 2.63) 0.20 1.97 (—0.04, 3.98) 0.06

Note: Definition of abbreviations: Cl = confidence interval;
*P-value generated through a one-sided test.

**P-value generated through a two-sided test

P < 0.05

Models adjusted for fixed effect of baseline outcome, and physician’s gender, site, and practice setting in the mixed effect models. P-values for the differential effect
between PACE and PACE Plus, and PACE and Control are obtained from two separate models.
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Table E5. Changes in physician perception of communication and asthma counseling practices over the short and long term, measured

at baseline, 9 months, and 21 months.

Short-term outcomes (9 months post-intervention)

Follow-up 1visit

Changes in outcomes between follow-up 1and baseline (mean (SD))

Outcome Baseline mean (SD) mean (SD) Control PACE PACE Plus
Patient-centered communication 33.96 (5.04) 36.48 (4.21) 2.20 (4.51) 1.62 (4.73) 3.97 (3.93)
practices

Culturally sensitive communication 46.18 (6.78) 49.65 (6.56) 2.27 (7.69) 2.92(5.12) 5.37 (6.92)
practices

Physician perceptions of clinical 37.02 (9.48) 42.29 (9.03) 4.47 (10.05) 438 (7.14) 7.7 (7.96)
skills working across cultures

Patient-centered counseling around 57.38 (9.90) 61.42 (8.95) 3.20 (8.16) 3.14(7.92) 6.00 (5.70)
asthma

Confidence in communication 23.82(3.23) 25.33(2.88) 1.00 (2.79) 0.89 (3.03) 277 (3.17)
practices

Confidence in asthma counseling 35.08 (6.13) 37.94 (5.20) 1.50 (4.69) 2.76 (4.94) 433 (4.51)
practices

Long-term outcomes (21 months post-intervention)

Follow-up 2 visit

Changes in outcomes between follow-up 2 and baseline (mean (SD))

Baseline mean (SD) mean (SD) Control PACE PACE Plus
Patient-centered communication 33.90 (5.29) 36.81(4.63) 2.52 (4.28) 1.78 (5.29) 442 (4.19)
practices
Culturally sensitive communication 46.21(6.73) 50.52 (6.30) 1.37 (7.04) 453 (5.23) 6.65 (7.20)
practices
Physician perceptions of clinical 36.81(9.69) 4339 (9.63) 3.22(11.13) 6.19 (6.60) 9.90 (8.78)
skills working across cultures
Patient-centered counseling around 57.37(9.99) 63.50(10.04) 4.81(7.13) 5.66 (8.16) 7.77 (6.92)
asthma
Confidence in communication 23.72 (3.35) 25.34(2.97) 0.74 (3.08) 1.09 (3.28) 2.94 (3.60)
practices
Confidence in asthma counseling 35.20 (6.43) 38.49 (5.08) 1.44 (5.18) 3.81(4.08) 435 (5.71)
practices

Note: Definition of abbreviations: SD= standard deviation

Visit time short- and long-term follow-up between
treatment and control groups

Table 6 shows physician recall of visit time at short and
long-term follow-up (see Table E6 in the online data
supplement for mean changes). In the short term, PACE
Plus took more visit time than PACE for non-urgent
visits with a diagnosis of one or more years (Estimate
—2.27, 95% CI: —4.46 to —0.07; p < 0.05), and with a
diagnosis within the last year (Estimate —2.60, 95% CI:
—4.82 to —0.37; p < 0.03). Compared to physicians who
participated in PACE, control physicians spent more time
with their patients for urgent visits in the long-term for
patients diagnosed within the last year (Estimate —7.76,
95% CI: —13.65 to 1.87; p < 0.01), and diagnosed for
one or more years with asthma (Estimate —6.31, 95%
CL: —12.40 to —0.23; p < 0.05).

Discussion

The US continues to expand rapidly as a multicul-
tural society, yet long-standing disparities in health sta-
tus persist for historically marginalized groups (7,8).
Reducing disparities aligns with national public health
goals (21), yet we continue to lack sufficient evidence

on the best ways that cultural competence training in
healthcare settings can actually improve outcomes and
reduce disparities, despite growing investment in these
investigations (3,4). We compared general communica-
tion training via a proven communications training pro-
gram, PACE, versus cultural competency training (PACE
enhanced with skills training in working across cultures
(PACE Plus)) on patient outcomes using a randomized
controlled design in a high-risk population of asthma
patients.

This study showed no definitive benefit in healthcare
utilization outcomes (ED visits or hospitalizations), nor
any benefit in asthma control. Partial support for our
hypothesis that PACE Plus improved patients’ asthma-
related hospitalizations in the short-term should be
treated with caution given the attrition issues with the
study. We faced many challenges getting this study off the
ground at multiple sites with busy practices and physi-
cians. The study launched when the Affordable Care Act
just passed, making it especially challenging to recruit
physicians devoting significant time and resources into
restructuring their practices. In the middle of the study,
leadership of the study changed unexpectedly. Transi-
tions resulted in time delays and resource challenges that
impacted follow-up.
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Table 6. Intervention effects on visit time.

PACE vs. PACE Plus

PACE vs. Control

Visit time Estimate (95% Cl) P-value Estimate (95% Cl) P-value
Short-term outcomes (9 months post-intervention)
Diagnosed within last year
Urgent visit 0.89(—3.74,5.52) 071 —4.36(—9.89,1.18) 0.13
Non-urgent visit —2.60(—4.82,-0.37) 0.03* 0.59 (—1.92,3.10) 0.65
Well-child visit —0.33(—3.20,2.53) 0.82 0.74 (—2.98,4.47) 0.70
Diagnoses one or more years
Urgent visit 0.37 (—4.10, 4.84) 0.87 —3.50(-9.21,2.21) 0.23
Non-urgent visit —2.27(—4.46, —0.07) 0.05* 1.45(—0.91,3.81) 0.23
Well-child visit — 143 (—4.44,1.59) 0.36 0.81(—2.95,4.56) 0.68
Long-term outcomes (21 months post-intervention)
Diagnosed within last year
Urgent visit — 0.04(—4.83,4.76) 0.99 —7.76(—13.65, —1.87) 0.01*
Non-urgent visit —1.57(—3.86,0.71) 0.18 —0.31(—2.92,2.31) 0.82
Well-child visit —2.45(—5.39,0.50) 0.1 113 (—2.75,5.02) 0.57
Diagnoses one or more years
Urgent visit —0.59(—5.21,4.03) 0.80 — 6.31(—12.40, —0.23) 0.05*
Non-urgent visit —1.35(—3.60, 0.90) 0.24 0.10 (—2.36, 2.57) 0.94
Well-child visit —1.96 (—5.09, 1.16) 022 123 (—2.70,5.16) 0.54

Note: Definition of abbreviations: Cl = confidence interval;

*P < 0.05. Models adjusted for fixed effect of baseline outcome, physician’s gender, study site and practice setting in the mixed effect models. P-values for the
differential effect between PACE and PACE Plus, and PACE and control are obtained from two separate models and are two-sided.

Physicians reported greater confidence and ability to
implement education and counseling techniques that
are especially sensitive to multicultural patients. Sev-
eral physician-reported outcomes were sustained over
the long-term. These findings align with review studies
confirming that provider interventions in cross-cultural
communication training improves their own knowl-
edge, skill level, and attitudes in working with diverse
patients (3). A prior review has shown that adults and

children from minority groups with asthma benefit from
culturally specific programs aimed at bolstering asthma
management (22).

Unexpectedly, we found that PACE physicians also
reported improvement over the long-term in the use of
culturally sensitive communication practices even though
this was not a specific focus of their intervention. One
potential explanation of this finding is social desirability
to response options at follow-up data collection to the

Table E6. Changes in visit time over the short term and long term measured at baseline, 9 months, and 21 months.

Follow-up 1 visit

Changes in outcomes between follow-up 1and baseline (mean (SD))

Visit time Baseline mean (SD) mean (SD) Control PACE PACE Plus
Short-term outcomes (9 months post-intervention)
Diagnosed within last year
Urgent visit 27.93 (16.13) 28.92 (11.62) 1.60(19.30) —1.25(16.27) 3.27(10.96)
Non-urgent visit 15.70 (5.47) 16.13 (5.46) 0.90 (6.25) 1.40 (4.88) —1.03 (4.58)
Well-child visit 22.02 (6.46) 22.89 (7.73) 0.26 (8.90) 118 (7.10) 1.60 (4.94)
Diagnoses one or more years
Urgent visit 26.22 (16.20) 26.56 (11.33) 1.29(20.99) —1.25 (15.60) 2.50 (10.97)
Non-urgent visit 14.83 (5.26) 14.59 (5.17) — 0.41(5.60) 0.97 (4.56) —1.20(4.71)
Well-child visit 21.53 (6.57) 21.65 (7.08) —0.24 (8.81) 0.71(7.03) 0.27 (6.25)

Long-term outcomes (21 months post-intervention)

Follow-up 2 visit

Changes in outcomes between follow-up 2 and baseline (mean (SD))

Baseline mean (SD) mean (SD) Control PACE PACE Plus

Diagnosed within last year

Urgent visit 28.13 (16.61) 28.65 (11.59) 6.37(14.75) —2.10(17.07) 1.42 (8.52)

Non-urgent visit 15.76 (5.50) 16.94 (5.98) 1.85(6.21) 178 (5.61) 0.0 (5.29)

Well-child visit 22.29 (6.34) 24.51(8.07) 1.80 (8.96) 3.52(7.37) 1.26 (5.68)
Diagnoses one or more years

Urgent visit 26.36 (16.69) 27.45 (11.41) 6.13(12.98) —0.55(18.73) 1.81(9.23)

Non-urgent visit 14.88 (5.31) 15.66 (5.81) 1.00 (6.35) 1.47 (4.68) —0.13 (6.00)

Well-child visit 2174 (6.32) 23.74 (7.98) 1.33(9.06) 3.06 (8.63) 1.55 (6.10)

Note: Definition of abbreviations: SD= standard deviation.



specific survey items that measured culturally sensitive
communication. Another explanation could be that
general communication training primed greater aware-
ness of communication across all patients or prior
exposure to training in cultural competence.

In a sample of African American and Latino/Hispanic
children and their caregivers, caregiver perception of
physicians’ communication and counseling behavior did
not change for the PACE Plus trained group. This finding
may be attributable to the fact that caregiver perception of
physician performance and communication was already
rated high at baseline and remained high after their physi-
cians went through training. Long-term changes were
observed for PACE trained physicians in terms of patients
rating their physicians’ communication practices more
favorably. This outcome provides support for our second
hypothesis that PACE demonstrates partial effectiveness
with Latino/Hispanic and African American patients.

Significant asthma disparities exist in racial/ethnic
minority populations and factors contributing to
these disparities are multifaceted and complex (23,24).
Racial/ethnic minorities have greater exposures to struc-
tural racism that increase their environmental exposures
to asthma triggers, and are more likely to be impacted
by interpersonal discrimination in other forums out-
side of the clinical encounter (24). A recent study by
Thakur and colleagues showed that any general perceived
discrimination experience in schools, medical settings,
and public settings by African American children was
associated with increased odds of poor asthma control
(25). Given that our intervention was only specific to
communication, education, and counseling with the
provider, multi-component interventions continue to
be needed to thoroughly address factors that contribute
to poor outcomes in racial/ethnic minority children
with asthma. Use of novel study designs and evaluation
methods to support adequate testing of multi-component
interventions would be necessary for future studies.
Further, qualitative inquiry to inform the development
of multi-component interventions from social and ethni-
cally diverse backgrounds has the potential to elevate the
impact of such interventions.

There are several limitations to this study that should
be noted. Some of the regression models examining
changes in short- and long-term outcomes had sparse
data on key outcomes of interest, therefore p-values
should be interpreted with caution. The significant
dropout that resulted from this study also impedes gener-
alizability of the findings. Data were primarily self-report
and may be subject to social desirability. Further, we
recommend that future assessment tools to measure
communication and patient-provider interaction focus
on more robust, validated instruments. Healthcare use
data were verified with medical records, however other
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measures not verified may be prone to error in recall
such as visit time. Given that this study aimed to measure
key functional and behavioral clinical outcomes, specific
physiologic parameters such as FEV1 assessment via
spirometry were not measured, although this informa-
tion would be useful for future studies. ACT scores reflect
the state of asthma control over the previous 4 weeks
and can be affected by many factors. We primarily relied
on quantitative outcome measurement in this study.
Future studies should consider mixed-methods eval-
uation approaches to better understand how provider
training in communication and counseling translate or
do not translate to improved patient outcomes. Further,
we recommend systematic assessment of provider behav-
ior as an integral part of assessing the effectiveness of a
provider behavior change intervention, and modeling the
whole process of influencing system, provider, patient
and family behaviors, and ultimately health outcomes.

Conclusion

Medical education for healthcare providers enhanced
with specific training in working across cultures increases
both provider confidence and perceived skill in treating
diverse patients, beyond training in general communi-
cation practices. Research is needed to establish more
evidence on the long-term outcomes of patients whose
healthcare providers are trained in culturally sensitive
healthcare delivery. More trials are also needed to bet-
ter establish the generalizability of the PACE program in
racial/ethnic minority populations. Finally, because fac-
tors that contribute to poor outcomes in racial/ethnic
minority populations are broad and complex, multi-
component strategies are needed to address risk factors
and reduce disparities.
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