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ABSTRACT

Objective: To measure the effectiveness of managed care-led interventions in Medicaid subjects
with asthma on medication adherence and acute hospitalization in Pennsylvania. Methods: A total
of 3589 members (age range, 5-64 years) served by two Pennsylvania-based Medicaid managed
care plans (southeastern Pennsylvania [SEPA] and Lehigh-Capital/New West Pennsylvania [LCNWPA])
with low adherence rates (proportion of days covered [PDC]; 20%-67%) for asthma controller
prescription fills in 2012 were guided through a care continuum by a comprehensive asthma
strategy, consisting of adherence-improvement interventions (grouped as general intervention
[GI] or personalized intervention [PI] for higher-risk subjects). Medication adherence and acute
hospitalization rates (emergency department [ED] and inpatient [IP]) were compared at baseline
versus one-year post-intervention using paired t-test or signed-rank tests. Repeated measures
analysis of variances detected the interaction effect of time by intervention group after controlling
for sociodemographic covariates. Results: Member profiles in SEPA (n = 2 796) and LCNWPA (n = 793)
were racially and ethnically distinct. Both cohorts experienced statistically significant improvements
in mean PDC rate (+4.9% and +7.2%; p = 0.01 and p = 0.03, respectively), accompanied by significant
reductions in ED visits (asthma-related: —23.0% and —17.5%, respectively; p < 0.01), and IP admissions
(asthma-related: —37.1% and —40.0%, respectively; p < 0.01). The PI subcohorts showed significantly
greater improvements in mean PDC versus Gl subcohorts (p < 0.04), whereas acute hospitaliza-
tion rates were statistically comparable in the SEPA cohort, despite its greater asthma burden.
Conclusions: Managed care-led interventions can effectively improve medication adherence and
reduce acute hospitalizations in high-risk Medicaid populations.
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Introduction

An estimated 24 million people, including 6.3 mil-
lion children (<18 years), currently have asthma in the
United States, with more than 10.7 million asthma attacks
reported (1). In Pennsylvania, the asthma prevalence rate
is even higher than the national rate in both adults (9.8%
vs. 8.9%) and children (10.8% vs. 9.2%) (2). Existing
healthcare and environmental and social determinant
disparities contribute to higher-than-average asthma-
related hospitalization rates among males under the
age of 15, females 15 years and older, and minorities,
especially those residing in urban environments (3,4).
Up to three-quarters of the total cost burden of asthma
is reportedly a consequence of uncontrolled disease
(5). Patients with asthma require instruction from their
provider on proper inhaler technique and when to use

fast-acting rescue medication versus prophylactic asthma
controller medication and self-management skills they
will continue to employ for the life of their condition.
Medicaid status, an independent risk factor associated
with lack of asthma self-management skills and poor
asthma outcomes (6), has been investigated in the pub-
lished literature to a limited extent. The National Center
for Health Statistics reported that 63% of fee-for-service
(FFS) Medicaid and Children’s Health Insurance Pro-
gram (CHIP) beneficiaries had discontinued their asthma
medication after 90 days from the initiation date, but by
190 days, only 15% of beneficiaries were still taking their
medications (7). A study of 24,000 Kentucky Medicaid
recipients with asthma found that fewer than 40% were
prescribed a rescue medication and fewer than 10% were
regular users of inhaled corticosteroids over a one-year
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period (8). Few patients with severe or difficult-to-treat
asthma have their condition well controlled, resulting
in more school and work absences and acute hospital-
izations (9). In a multistate study of 123,066 Medicaid
subjects with asthma, more than 15% reportedly had one
or more asthma-related inpatient (IP) hospitalization
or emergency department (ED) events in the prior year
(10). Patient populations with low medication adherence
rates who do not use rescue and/or controller thera-
pies according to recommended guidelines demonstrate
higher rates of repeat exacerbations, leading to acute re-
hospitalizations (8,11-18). Children with asthma seen in
the ED have low rates of inhaled controller use (14-16).
Forty-to- fifty percent of low-income African-American
children with persistent asthma receive less than half of
their prescribed inhaled controller medication, and 15%
demonstrate improper inhaler techniques suggestive of
no medication delivery (19). Conversely, patients with
higher medication adherence and post-discharge fill rates
had lower odds of having a subsequent asthma exacer-
bation and were less likely to have acute hospitalizations
(13,17,20-22).

Medicaid, the primary payer for asthma-related acute
hospitalizations in Pennsylvania, comprised 38.8% of all
ED visits and 39.2% of all inpatient (IP) admissions from
2009 to 2013 (3). Children with Medicaid insurance were
more likely to have poorly controlled asthma and lower
medication adherence rates (21,23), and higher rates of
repeat exacerbation and acute (re)admissions (17,21,24),
compared to children covered under commercial plans
and even CHIP beneficiaries (22). However, low-income
Medicaid and CHIP beneficiaries still had higher mean
daily adherence rates of inhaled corticosteroids than low-
income populations not covered under these programs
(19). Moreover, members of FFS plans were at 18% higher
risk for failure to refill asthma controller medication than
managed care plans (25).

In 2013, AmeriHealth Caritas, a Medicaid managed
care organization (MCO), implemented a multifaceted
comprehensive asthma management strategy combining
evidence-based interventions in two distinct Medicaid
service areas in Pennsylvania. The residents of these
sociodemographically diverse areas include rural western
Pennsylvania and urban areas of southeastern Pennsylva-
nia (SEPA), including West and Northwest Philadelphia,
where one out of four children has physician-diagnosed
asthma or is admitted to the hospital for wheezing (26).
Philadelphia poses a particularly acute challenge, ranked
as the third worst city in the nation for asthma in 2015
(27), with 16,000 resident children making asthma-
related visits to the ED each year (11,000 of whom
make multiple visits) (28). Asthma consistently ranks in
the top 10 primary diagnoses for non-urgent ED visits
throughout Pennsylvania, and has been among the most

frequently treated conditions in Pennsylvania-based,
high-volume Medicaid practices (internal claims data,
2014-2015). Our strategy targeted asthma morbidity
in low- and high-risk asthma populations who were
poorly adherent in taking their prescribed asthma con-
troller medications (proportion of days covered [PDC];
20%-67%) in 2012 with the dual aims of improving
medication adherence and reducing rates of acute hospi-
talization in the member population. Baseline medication
adherence rates in these Medicaid populations averaged
at slightly more than 40% (internal claims data, 2014-
2015). Subjects of the high-risk population were identified
by their high risk scores based on diagnosed persistent
asthma with prior-year asthma-related acute hospital-
ization, unstable medical and behavioral health status,
and low asthma controller-to-rescue medication fill ratios
based on pharmacy claims. A two-tier intervention model
focused on members, network primary care providers,
and/or MCO-based staff, was implemented for addressing
short-term needs of the low-risk population with general
interventions (GIs) (e.g., member mailings and auto-
mated messaging), as well as the long-term chronic needs
of the high-risk population requiring more intensive per-
sonal interventions (e.g., telephonic care management).

Methods

Study design and population stratification

The study protocol and ethics review was approved by an
internal steering committee of medical directors and care
managers. The study design consists of a two-arm, one-
year follow-up analysis of Medicaid members (age range,
5-64 years) served by two Pennsylvania-based Ameri-
Health Caritas MCOs (SEPA and Lehigh-Capital/New
West Pennsylvania [LCNWPA]) with at least two claims
that have a primary diagnosis of asthma (ICD-9, 493.xx)
and prescription fills for asthma controllers (i.e., topical
and orally inhaled glucocorticoids; glucocorticoid/beta-
adrenergic combination therapy) from January 1, 2012, to
December 31, 2012. Subjects included in the analysis had
low medication adherence rates (PDC; range, 20%-67%).
Subjects were excluded from the analysis if they were
identified as having claims for additional prescription
fills for antihypertensives, hypoglycemics, and statins
(although relatively small in number and their inclusion
in the analysis did not dramatically affect outcomes;
unpublished observations). The existing methodologies
identified high-risk members with asthma, including
those diagnosed with persistent asthma and: 1) =1 IP
or ED visit in 12 months or a 23-hour observation stay;
2) an unstable medical, behavioral health or support
situation; 3) pregnant status with an asthma-related
inpatient admission; 4) no available pharmacy data for



controller medications; and/or 5) four or more rescue
medication fills within a four-month period. In addition,
a cluster analysis based on 2012 baseline PDC adher-
ence and risk scoring (Verisk Analytics; Jersey City,
NJ) was performed on the asthma population to incor-
porate predictive modeling techniques in conjunction
with existing experience-based methodologies based on
member claim data and care management assessments.
A four-quadrant model was applied: 1) low PDC and
high-risk score; 2) low PDC and low-risk score; 3) high
PDC and high-risk score; and 4) high PDC and low-risk
score. Care managers then used the sorted list to identify
and target high-risk members for managed care-led
interventions.

Asthma initiatives

Non-clinical interventions focused on members, network
providers, and MCO-based staff, categorized as GIs and
personalized interventions (PIs) for low-risk and high-
risk subjects, respectively, were implemented to improve
2013 adherence (Figure 1). High-risk members were
identified from the combination of the existing method
and cluster analysis that included baseline PDC (2012)
and risk score. High-risk members were targeted for PI
services: MCO-led telephonic care management or coor-

MCO Cohort

SEPA (n =2 796)

Intervention Subcohort

GI (n=2225)
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dination/engagement with components including imple-
mentation of an individual care plan based on assessment
findings and member services, medication adherence
assessments, care gap surveys, drug therapy management
and other pharmacy engagement processes, assistance
in navigating and connecting with external health
care services and available community supports, self-
management coaching and motivational interviewing.
Low-risk members were targeted for GI services, includ-
ing community education programs; automated message
reminders for health monitoring and medication refills;
assistance in coordinating follow-up care and connection
to community resources; and asthma self-management
and medication adherence-related educational content in
member and provider mailings (Table 1).

Outcomes measured

The primary outcome measures reported were calculated
at baseline (2012) and at one-year post-intervention
period (2013) and included medication adherence rates
(reported as “PDC rate”) and acute hospitalization rates
(utilization per thousand members per year [PKPY]).
PDC is the quotient value of the covered days of asthma
medication divided by the days in the measurement
period. PDC adherence measurements, generated from

Qutcome Measures

PI(n=571)

LCWPA (n = 793)

GI (n=597)

* Medication
Adherence (PDC)

* Acute
Hospitalization
(ED, IP; all-cause
and asthma-
related)

PI (n = 196)

Figure 1. Study schematic of cohorts and primary outcomes. Members of MCO cohorts SEPA and LCWPA (left side) were sub-classified into
intervention subcohorts receiving Pl or Gl services (center). Primary outcome measures (right side), both all-cause and asthma-related,

were analyzed for every cohort and subcohort.

ED, Emergency department visits; Gl, General intervention; IP, Inpatient admissions; LCNWPA, Lehigh/Capital-New West Pennsylvania;
MCO, Managed care organization; PDC, Proportion of days covered; Pl, Personalized intervention; SEPA, southeastern Pennsylvania.
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Table 1. Study interventions.

General interventions (Gls)

Personal interventions (Pls)

MCO staff/Members/Providers Provider-focused

® Medication adherence-focused corporate

® Provider-oriented material on medication

High-risk member-focused
® MCO-supported telephonic CM, especially for

strategic communication plan.
MCO staff-focused

® Enhanced medical management platform with

pop-up widget on member interventions
supported.

® Communications educating staff on
medication adherence and motivation
strategies.

® Education program for CM and Rapid
Response staff on medication adherence,
behavioral and motivational interviewing
techniques.

® Education program on medication adherence
for other medical management staff.

® Updated community education programs to
include medication adherence (4 Your Kids
Care and Health Empowerment Tour: 40-Day
Journey to Better Health programs).

® Medication adherence care gap alerts
(triggered by overdue refills) and member
clinical summaries delivered to and medical
management platform.

adherence and MCO adherence strategy.

® Expanded provider referral of members to

MCO-led CM services (Let Us Know program) to
promote medication adherence and how to
use care gap information.

® Medication adherence flyer to assist providers

in discussing and addressing member barriers
and MCO-supported solutions in depth.

® Provider survey regarding effectiveness of

medication adherence programs and
improvements for subsequent year.

® Added HEDIS®-based medication adherence

measures to primary care provider shared
savings (PCP Quality Enhancement) program.

® Free continuing medical education program

for providers on medication adherence based
on national guidelines and cultural
competency training.

® |n-person MCO network management

outreach to inform high-volume providers
about generic prescribing, MCO-supported
asthma programs, etc.

members identified 1) with prescriptions filled
at multiple pharmacies; 2) with split refill
dates; 3) with medications prescribed in more
than one of selected drug classes; and/or 4)
who consistently missed refills.

® Post-discharge engagement to overcome

discharge barriers by examining medication
requirements and status at discharge using
outpatient management checklist.

® Automated messaging for refills due/overdue

with options to transfer directly to the
pharmacy or plan representative.

® Drug therapy management program.
® Pharmacy engagement, including 1)

implementing refill date-linking for members
on multiple medications with different refill
dates so all medications are refilled at the
same time; 2) collaborating with pharmacies
having many members with low medication
adherence to coordinate member outreach;
and 3) helping members transfer their
prescriptions to mail order pharmacies or

Member-focused

® Removal of copay requirement for asthma
inhalers.

® Promotional and educational material on
medication adherence (Every Day Matters
campaign with seven-day pill box giveaways).

® On-hold messaging for generic medication
reminders.

® Member survey on medication adherence.

® Ppill station program. portal.

inhaler use.!

® Participation with a large children’s hospital on
a feasibility study for electronic monitoring of

pharmacies with home delivery service.

® Point-of-care dispensing of asthma
medication and supplies (Breathe Easy. Start
Today.® — BEST asthma program).

® Medication adherence care gap alerts
(triggered by overdue refills) and member
clinical summaries delivered to provider

Kenyon CC, Chang JC, Wynter SA, et al. Feasibility and Acceptability of an Electronic Adherence Monitoring Intervention in High-Risk Pediatric Asthma Patients, JMIR
Res Protoc. 2016; 5(2): €132.CM, care management; HEDIS®, Healthcare Effectiveness Data and Information Set; MCO, managed care organization; PCP, primary care

provider.

the internal portal of AmeriHealth Caritas’ pharmacy
benefit manager Perform Rx (a URAC-certified corpora-
tion), provide a more conservative estimate of medication
adherence than measures like medication possession ratio
when multiple medications are used concomitantly, and
also avoids double-counting days of medication coverage
(i.e., a day is only counted if all medications are available
on that day) (29).

Acute hospitalizations, including IP admissions and
ED visits, were classified “all cause” or “asthma-related”
(PKPY = total admissions in the measurement year/total
member years x 1000). Asthma-related hospitalizations
were based on the appropriate International Classification
of Diseases (ICD-9) codes (493, 493.0, 493.00-493.02,
493.1, 493.10-493.12, 493.8, 493.81-493.82, 493.9, and
493.90-493.92).

Statistical analysis

Chi-square tests and Mann-Whitney U-tests were
performed to respectively compare sociodemographic
differences and risk-score differences between the PI

versus GI subcohorts. Paired t-test or signed-rank tests
were performed to compare overall year-to-year changes
of PDC and hospital utilization. The Kruskal-Wallis test
by ranks was used to test the differences of changes of
clinical outcomes from 2012 to 2013 among PDC rate
classes (PDC increased, then had no change, and finally
decreased from 2012 to 2013). Additionally, repeated
measures analysis of variances were performed to detect
the interaction effect of time by intervention subcohort
(to compare whether changes from 2012 to 2013 differed
between the two groups) after controlling for sociodemo-
graphic covariates such as age, gender, race, language, aid
category, and risk scores (see Supplemental Table 1 for
baseline PDC adherence data, accounted for as confound-
ing factors in the multivariate analyses). Specifically, the
PROC MIXED procedure with an unstructured corre-
lation structure was used. The Kenward-Roger option
was used to obtain the correct denominator degrees of
freedom for the F-tests. All analyses were performed
using SAS Enterprise Guide 7.1 (Cary, NC, USA). P-
values (p) of less than 0.05 were considered statistically
significant.
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SEPA LCNWPA
Variable Category Total N (%) Gl Pl p? Total N (%) Gl Pl p?
Age
5-17 1725 (61.7%) 1367 (61.4%) 358 (62.7%) 0.01 381(48.1%) 349 (58.5%) 32 (16.3%) <0.01
18-39 378 (13.5%) 321 (14.4%) 57 (10.0%) 124 (15.6%) 96 (16.1%) 28 (14.3%)
40-64 693 (24.8%) 537 (24.1%) 156 (27.3%) 288 (36.3%) 152 (25.4%) 136 (69.4%)
Gender
Female 1557 (55.7%) 1235 (55.5%) 322 (56.4%) 0.7 492 (62.0%) 340 (56.9%) 152 (77.5%) <0.01
Male 1239 (44.3%) 990 (44.5%) 249 (43.6%) 301 (38.0%) 257 (43.1%) 44 (22.5%)
Language
English 2212 (79.1%) 1751 (78.7%) 461(80.7%) 0.36 566 (71.4%) 453 (75.9%) 113 (57.7%) <0.01
Spanish 63 (2.3%) 54 (2.4%) 9 (1.6%) 83 (10.5%) 52 (8.7%) 31(15.8%)
Other 521(18.6%) 420 (18.9%) 101 (17.7%) 144 (18.1%) 92 (15.4%) 52 (26.5%)
Race
Black 1861(66.6%) 1457 (65.5%) 404 (70.8%) 0.05 87 (11.0%) 74 (12.4%) 13 (6.6%) 0.01
Caucasian 378 (13.5%) 308 (14.2%) 72 (12.6%) 374 (47.1%) 288 (48.2%) 86 (43.9%)
Other 555 (19.9%) 460 (20.7%) 95 (16.6%) 332 (41.9%) 235 (39.4%) 97 (49.5%)
Aid category
SSI 1280 (45.8%) 1007 (45.3%) 273 (47.8%) 0.27 396 (50.0%) 251 (42.1%) 145 (74.0%) <0.01
Non-SSI 1516 (54.2%) 1218 (54.7%) 298 (52.2%) 396 (50.0%) 345 (57.9%) 51(26.0%)
Risk score Median (IQR) 80 (35-227) 77 (35-221) 91(36-262) 0.03 137(53-313) 103 (46-238) 297 (143-546) <0.01

Note. 2p values < 0.05 were considered statistically significant.

Gl, General intervention; IQR, Interquartile range; LCNWPA, Lehigh/Capital-New West Pennsylvania (service area); MCO, Managed care organization; P, Personal-
ized intervention; SEPA, southeastern Pennsylvania (service area); SSI, Supplemental Security Income; STD, Standard deviation.

Results

Member demographics

Population demographic profiles were similar between
SEPA (N = 2 796) and LCNWPA cohorts (N = 793)
regarding age (primarily 5-17 years), gender (>55%
female), languages spoken (>70% English), and aid
category (approximately 50% receiving Supplemental
Security Income). The primary demographic differences
were that the SEPA cohort had a higher percentage of
black members (66.6% vs. 11.0%), whereas the LCNWPA
cohort had a higher percentage of Caucasians (47.1%
vs. 13.5%), self-identified “other” race category (41.9%
vs. 19.9%), and Spanish speakers (10.5% vs. 2.3%). Of
the 3589 program participants, 767 subjects of the PI
subcohort received personalized services (571 SEPA and

196 LCNWPA) and 2822 subjects of the GI subcohort
received only general services (2 225 SEPA and 597 LCN-
WPA; Table 2). The nearly four-fold greater number of
GI versus PI subjects coincides with the greater number
of Medicaid members with less severe asthma sympto-
mology and lower exacerbation rates (as evidenced by
lower acute hospitalization claims).

Effect of interventions on medication adherence

The relationship between intervention type (GI or PI) and
medication adherence was examined for subjects in both
MCOs. Both SEPA and LCNWPA cohorts experienced
statistically significant improvements in the mean PDC
rate from 2012 to 2013 (+4.9% and +7.2; p = 0.01 and
p = 0.03, respectively; Table 3). These improvements

Table 3. Relationship between intervention methods and adherence in 2013 versus 2012.

p for interaction between

Intervention PDC p for change from intervention group and pre/post
cohorts by MCO PDC 2012 PDC 2013 post-pre %PDC change 2012t0 2013° period?P

SEPA

Gl 4.8 442 13 +3.0% 0.51 <0.01

Pl 43.4 487 53 +12.2% <0.01

All-study cohort 43.0 451 21 +4.9% 0.01

LCNWPA

Gl 41.6 43.9 23 +5.5% 0.25 0.04

Pl 428 50.4 7.6 +17.8% <0.01

All-study cohort 417 447 3.0 +7.2% 0.03

Note. Data from subjects with one or more identified comorbidities were removed from the analysis.

ap values < 0.05 were considered statistically significant.
bAdjusted by age, gender, race, language, aid category, and risk scores.

Gl, General intervention; LCNWPA, Lehigh/Capital-New West Pennsylvania (service area); MCO, Managed care organization; PDC, Proportion of days covered;

P1, Personalized intervention; SEPA, southeastern Pennsylvania (service area).
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Table 4. Relationship between intervention method and ED visits in 2013 versus 2012.

ED p for interaction between
post- %ED p for change from intervention group and pre/post
ED visits by MCO ED 2012 ED 2013 pre Change 2012 to 2013° period?®P
All-cause visits (PKPY)
SEPA
Gl 1719.7 1437.4 —156.9 —9.1% <0.01 0.75
PI 17314 1470.8 —144.4 —8.3% <0.01
All study cohort 1722.0 1444.2 —154.7 —9.0% <0.01
LCNWPA
Gl 2046.8 17413 —362.5 —17.7% <0.01 0.02
PI 36713 4177.0 +51.7 +1.4% 0.12
All study cohort 2255.6 2072.0 —2422 —10.7% 0.02
Asthma-related visits
(PKPY)
SEPA
Gl 795.6 5983 —197.3 —24.8% <0.01 0.38
PI 700.5 596.1 —104.4 —14.9% 0.03
All study cohort 776.9 597.9 —179.0 —23.0% <0.01
LCNWPA
Gl 905.6 672.2 —2334 —25.8% <0.01 0.03
PI 1531.9 1714.0 +182.1 +11.9% 0.35
All study cohort 986.1 813.6 —1725 —17.5% <0.01

Note. Data from subjects with one or more identified comorbidities were removed from the analysis.

3p values < 0.05 were considered statistically significant.
bAdjusted by age, gender, race, language, aid category, and risk scores.

ED, Emergency department visits; Gl, General intervention; LCNWPA, Lehigh/Capital-New West Pennsylvania; MCO, Managed care organization; Pl, Personalized

intervention; PKPY, Per thousand per year; SEPA, southeastern Pennsylvania.

were statistically significant in the PI subcohort (12.2%
for SEPA and 17.8% for LCNWPA; p < 0.01), but not in
the GI subcohort (3.0% for SEPA and 5.5% for LCNWPA;
p > 0.2). Furthermore, improvements in the mean PDC
were significantly greater in PI subcohorts than the GI
subcohorts for both SEPA (p < 0.01) and LCNWPA
(p = 0.04).

Effect of interventions on acute hospitalization

The relationship between intervention type and all-
cause, as well as asthma-related acute hospitalization,
was examined for subjects in both MCOs. The numerical
trends were similar for all-cause and asthma-related acute
hospitalizations.

For ED visit rates, statistically significant decreases
were observed for both SEPA (all-cause: —154.7 PKPY;
—9.0%; asthma-related: —179.0 PKPY; —23.0% for SEPA;
p < 0.01 for both) and LCNWPA cohorts (all-cause:
—242.2 PKPY; —10.7%; asthma-related: —172.5 PKPY;
—17.5%; p = 0.02 and p = 0.01, respectively; Table 4).
The GI subcohort experienced significant decreases
in ED visit rates for SEPA (all-cause: —156.9 PKPY;
—9.1%; asthma-related: —197.3 PKPY; —24.8%; p <
0.01 for both) and for LCNWPA (all-cause: —362.5
PKPY; —17.7%; asthma-related: —233.4 PKPY; —25.8%;
p < 0.01 for both). The PI subcohort experienced sig-
nificant decreases in ED visit rates for SEPA (all-cause:
—144.4 PKPY; —8.3%; asthma-related: —104.4 PKPY;

—14.9%; p < 0.01 and p = 0.03, respectively), while the
PI subcohort in LCNWPA experienced a non-significant
increase in ED visit rates (all-cause: +51.7 PKPY; +1.4%;
asthma-related: +182.1 PKPY; +11.9%; p > 0.1 for
both). The differences in percent change of all-cause and
asthma-related ED visit rates (favoring the GI subcohort)
were significant in LCNWPA (p = 0.02 and p = 0.03,
respectively), but not significant in SEPA (p > 0.1 for
both).

For IP admission rates, statistically significant
decreases were observed for both SEPA (all-cause: —99.9
PKPY; —27.8%; asthma-related: —81.6 PKPY, —37.1%; p
< 0.01 for both) and LCNWPA cohorts (all-cause: —62.5
PKPY; —32.9%; asthma-related: —44.8 PKPY; —40.0%;
p < 0.01 for both; Table 5). The GI subcohort experienced
significant decreases in IP admission rates for SEPA (all-
cause: —107.5 PKPY; —29.4%; asthma-related: —85.1
PKPY; —39.1%; p < 0.01 for both) and for LCNWPA
(all-cause: —111.5 PKPY; —63.6%; asthma-related: —73.2
PKPY; —68.3%; p < 0.01 for both). The PI subcohort in
SEPA also experienced decreases in asthma-related IP
admission rates (all-cause: —69.4 PKPY; —20.9%; asthma-
related: —68.1 PKPY; —29.7%), although only the latter
was statistically significant (p = 0.03). Conversely, the PI
subcohort in LCNWPA experienced significant increases
in IP admission rates (all-cause: +242.7 PKPY; +83.5%;
asthma-related: +134.1 PKPY; +92.3%; p < 0.01 for
both). The differences in percent change of all-cause
and asthma-related IP admission rates (favoring the GI
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Table 5. Relationship between intervention method and IP admissions in 2013 versus 2012.

p for interaction
between
intervention group

p for change from and pre/post
Inpatient admissions by MCO 1P 2012 IP 2013 IP post-pre %IP Change 2012 t0 2013° period?-®
All-cause visits (PKPY)
SEPA
Gl 365.8 258.4 —107.5 —29.4% <0.01 0.50
PI 3326 2633 —69.4 —20.9% 0m
All study cohort 3593 2594 —99.9 —27.8% <0.01
LCNWPA
Gl 1753 63.8 —1ms5 —63.6% <0.01 <0.01
PI 290.5 5332 42427 +83.5% <0.01
All study cohort 190.1 127.6 —62.5 —32.9% <0.01
Asthma-related visits (PKPY)
SEPA
Gl 217.9 132.8 —85.1 —39.1% <0.01 0.50
Pl 2291 161.0 —68.1 —29.7% 0.03
All study cohort 2201 1385 —81.6 —37.1% <0.01
LCNWPA
Gl 1071 339 —732 —68.3% <0.01 <0.01
PI 1453 2793 +134.1 +92.3% <0.01
All study cohort 112.0 67.2 —44.8 —40.0% <0.01

Note. Data from subjects with one or more identified comorbidities were removed from the analysis.

ap values < 0.05 were considered statistically significant.
bAdjusted by age, gender, race, language, aid category, and risk scores.

Gl, General intervention; IP, Inpatient admissions; LCNWPA, Lehigh/Capital-New West Pennsylvania (service area); MCO, Managed care organization; Pl, Personalized
intervention; PKPY, Per thousand per year; SEPA, southeastern Pennsylvania (service area).

subcohort) were significant in LCNWPA (p < 0.01 for
both), but not significant in SEPA (p = 0.50 for both).

Discussion

Multifaceted MCO-initiated interventions targeting
members with asthma, MCO staff, and their network
providers in two demographically diverse Pennsylvania-
based Medicaid MCOs were successful in improving
medication adherence rates for asthma controller med-
ications and decreasing all-cause and asthma-related
acute hospitalization rates. When MCO cohorts were
subdivided by intervention type, PI cohorts (consisting of
higher-risk members with asthma subject to PIs) showed
greater improvements in PDC rates and mostly compa-
rable acute hospitalization rates to GI cohorts, despite the
former’s greater asthma burden.

While simple interventions can be highly successful in
improving short-term adherence, maintaining improve-
ments in long-term adherence and acute hospitalization
rates remains a challenge. A systematic review of 70
randomized controlled trials reported that 36 out of
83 interventions were associated with improvements in
adherence, but only 25 were effective in improving at
least one treatment outcome (30). Nearly all of these
interventions were complex, yet individually displayed
only modest benefits. A systematic review of 62 stud-
ies prepared for the Agency for Healthcare Research and

Quality found the strongest evidentiary support for short-
term improvements in adherence and symptom relief in
three unrelated care management programs, including
medication self-management programs in patients taking
asthma medications (31). AmeriHealth Caritas’ multi-
faceted, population-based managed care strategy helped
“move the needle” favorably in improved adherence to
controller medications and decreased acute hospitaliza-
tions resulting from unmanaged asthma-related sequelae.

We should note that low- versus high-risk designations
in this study partially, but not completely, overlap with the
clinical designations of moderate versus severe asthma,
respectively. The low-risk asthma population included
members with a primary diagnosis of asthma. The high-
risk asthma population analyzed included those who 1)
were diagnosed with persistent asthma; 2) had one or
more acute hospitalizations in 12 months; 3) have an
unstable medical and behavioral health or support situa-
tion; 4) have pregnant status with an asthma-related inpa-
tient admission; 5) have no available pharmacy data for
controller medications; and/or 6) had four or more rescue
medication fills within a four-month period. Members
with low-risk asthma in the GI subcohort received GIs
(like asthma-related educational material and automated
message reminders), while members with high-risk
asthma in the PI subcohort received individualized inter-
ventions (like telephonic care management). Improve-
ments in medication adherence to asthma controllers
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were significantly greater in higher-risk members in the
PI subcohort than lower-risk members in the GI subco-
hort (p < 0.01), although these differences did not consis-
tently translate into statistically significant improvements
in all-cause or asthma-related acute hospitalization rates.
Members in the PI subcohort shared a greater degree of
engagement in asthma self-management, but also a higher
asthma burden at baseline compared to members in the
GI subcohort, so the statistical comparability in acute hos-
pitalization rates between the two SEPA subcohorts was,
in itself, a positive accomplishment. This selection bias of
high-risk members’ greater prevalence in a PI subcohort is
consistent with our prior study identifying enrollment in
care management as a risk factor for acute hospitalization
in Medicaid members prescribed hypoglycemics, statins,
and/or antihypertensives (32). In addition to greater med-
ication adherence monitoring, subjects in the PI subco-
hort required more personalized, coordinated care. This
trend remained consistent when members with asthma
taking antihypertensives, hypoglycemics, and statins were
included in the analysis.

Beyond member-targeted initiatives, network
providers were also offered multiple MCO-supported
tools to improve member engagement in medication
adherence: provider mailings; free continuing medical
education-certified medication adherence and cultural
competency training; provider portal access to mem-
ber clinical summaries and care gap alerts (triggered
by overdue medication refills); provider shared savings
programs with medication adherence measures; and
point-of-care dispensation followed by on-site education
of asthma medication and supplies from secured med-
ication cabinets in the provider’s office (Breathe Easy.
Start Today [BEST] program). Provider-led member
referrals to MCO-led telephonic care management were
also enhanced to promote medication adherence and
instructions on using member care gap information (Let
Us Know program).

The multifaceted approach to AmeriHealth’s compre-
hensive asthma management strategy limits our ability to
identify the contribution of each initiative to adherence-
related outcomes, but some inferences can be made con-
cerning the extent of impact of several initiatives listed in
Table 1 (see Supplemental Table 2 for engagement rates).
First, the specific process measures implemented (e.g.,
adherence-related enhancements to the medical man-
agement platform) were unlikely, in isolation, to drive
population-level improvements. Additionally, other ini-
tiatives had relatively few participants with asthma (e.g.,
pill station program, where no statistically significant
differences in medication adherence or medical cost were
observed between pre- and post-periods), were newly
implemented, or were community outreach programs

providing adherence-related education to members with
a variety of chronic conditions, including asthma (e.g.,
Health Empowerment Tour and 4 Your Kids Care pro-
grams). Conversely, MCO-led telephonic care manage-
ment was found to be especially impactful for high-risk
adult members with asthma. More than 1800 mostly
adult members in the SEPA region alone were open to
care management at some point during the year (Supple-
mental Table 2). Post-discharge engagement of Medicaid
members with asthma following an inpatient readmission
— criteria that would have resulted in subject inclusion
into this study — drove a 20% decrease in 30-day hos-
pital readmissions (33). Post-discharge engagement of
members with chronic conditions (including asthma)
was primarily supported by MCO-led telephonic care
management, whereby increasing member engagement
frequency was inversely proportional to lower likelihood
of 30-day hospital readmissions (i.e., three or more post-
discharge calls were more effective than either two or
one). Even casual telephonic engagement fosters member
awareness of their health-related needs. Care managers
are trained to spontaneously identify potentially serious
issues and assist in addressing them before they require
emergency care. The positive effect is greatly amplified
when managing high-risk members, especially those
with other comorbid conditions who display higher rates
of medication adherence and care management engage-
ment (32), and when care managers complete validated
medication adherence assessments and care gap surveys
on behalf of targeted members , thereby uncovering
additional assessment-focused concerns. Pediatric mem-
bers with asthma were primarily impacted by another
combination of initiatives, including the BEST asthma
and drug therapy management programs, where 86% and
40% of participants were 12 years or under, respectively.
Some initiatives were successfully operationalized in
later years, while other initiatives were not. For example,
automated refill messaging consisted of outbound call
prior to the refill due date and after a refill date has been
missed, was discontinued due to 1) low authentication
rates (designed to ensure that messages went to the tar-
geted individual) and 2) a low rate of members taking
action following outreach calls. By contrast, the BEST
asthma program has grown to serving more than 10,000
members in Pennsylvania and the District of Columbia,
with maintenance medication refills accounting for more
than 60% of prescriptions. Additionally, MCO-employed
asthma health navigators were later embedded into high-
volume pediatric hospitals to support care management
for high-risk asthma pediatric members, serving as an
extension of the practice and MCO care management by
providing face-to-face care coordination, environmental
home assessments, and asthma-related education for



pediatric members and their families, while address-
ing the social determinants impacting member health.
Lessons learned during this study greatly enhanced our
comprehensive asthma management strategy enterprise-
wide, resulting in the selection of AmeriHealth Caritas
as the 2016 health plan winner for the Environmental
Protection Agency’s National Environmental Leadership
Award (34).

Our analyses are subject to a number of limitations.
First, selection bias affected the relatively higher acute
hospitalization rates of the PI versus the GI subcohorts
and the adherent versus non-adherent cohorts. Most
of the higher utilization rates observed in the PI and
adherent cohorts during the study period, however,
were not statistically significant. Depending on their
level of asthma severity, all affected members receive a
basic level of asthma outreach, whether written corre-
spondence, telephonic contact, or via community-based
programming, so a non-intervention control cohort was
unavailable. Second, inherent limitations exist in using
pharmacy refill data to calculate medication adherence,
including medication tracking by fill date as a proxy for
utilization and lack of capacity to validate proper medica-
tion administration. Third, although statistically signifi-
cant, changes in medication adherence between 2012 and
2013 overall and in the PI cohort were rather modest in
absolute numerical terms and well below full adherence
levels (PDC > 80%). Therefore, MCOs should regularly
evaluate new adherence-improvement programs and re-
evaluate the effectiveness of its existing programs in their
aim to help members achieve full medication adherence.

Conclusion

This unique study reports on the results of employ-
ing a multifaceted array of interventions—with GIs for
low-to-medium-risk subjects and PIs for higher-risk care-
managed subjects—as an effective approach in asthma
management for member populations belonging to two
sociodemographically diverse Medicaid MCOs. Medi-
cation adherence rates significantly improved and acute
hospitalization rates (both all-cause and asthma-related)
were significantly reduced during the study period in both
MCO cohorts. Additionally, PIs targeted to the level of
member need were successful in significantly improving
adherence compared to GIs, and—despite including high-
risk members with a greater asthma burden—showing
statistically comparable reductions in acute hospitaliza-
tion rates in the more populous of the two MCOs.
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Supplemental Table 1: Baseline PDC by sociodemographic variables by managed care organization

Age
5-17
18-39
40-64
Gender
Female
Male
Language
English
Spanish
Other
Race
Black
Caucasian
Other
Aid
category
SSI
Non-SSI

LCNWPA SEPA
PDC Mean PDC STD p value PDC Mean PDC STD  p value
41.2 12.7 0.06 42.5 13.1 <0.01
40.4 13.4 43.1 12.8
43.2 13.0 45.5 12.9
42.3 13.1 0.20 43.7 12.9 0.07
41.1 12.6 42.8 13.1
42.4 13.0 0.10 43.2 13.1 0.32
40.3 124 44.8 12.2
40.3 13.0 439 13.0
44.0 12.7 0.03 43.1 12.9 0.20
42.5 13.2 442 13.3
40.5 12.6 43.6 13.3
41.9 13.1 0.83 444 13.0 <0.01
41.7 12.8 42.5 13.0

LCNWPA, Lehigh-Capital/New West Pennsylvania (service area); PDC, Proportion of days covered; SEPA,
southeastern Pennsylvania (service area); SSI, Supplemental Security Income; STD, Standard deviation.
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Supplemental Table 2: Engagement in select initiatives as part of comprehensive asthma strategy

Initiative

Brief description

Engagement data (2013-2014)

Breathe Easy. Start
Today.” (B.E.S.T.)
asthma program

Point-of-service provider-led
dispensation of asthma
medication and supplies, as
well as education on their
appropriate use.

Almost 1,500 participating members, with 649
corticosteroids prescribed from 2013 to mid-2014,
with 86% of them children, ages 12 or under.

Asthma care
management

Telephonic person -centered
approach to coordinate
member healthcare and
support services for driving
better outcomes.

Almost 1,800 members in the SEPA region alone had
care management sometime during the 2014 year,
with 75% of them adults, ages 18 years and older.

Health Empowerment
Tour: 40-Day Journey
to Better Health
program

Community outreach program
for members to learn about
health with cooking
demonstrations and other
activities, as well as receiving
health screenings.

General health education of 278 adult members, with
relatively few diagnosed with asthma.

4 Your Kids Care
program

Community outreach program
for parents or caregivers of
members on what to do when
one’s child gets sick.

Education of the parents or caregivers of 515 pediatric
members, 35%—40% on average diagnosed with
asthma.

Drug therapy
management program

Pharmacist-based
interventions from the PBM
and care management from
the MCO combine to reduce
the incidence of medication-
related problems and improve
the delivery of member care.

Participation of 174 members in SEPA and LCNWPA
regions, with 40% of them children, ages 12 or under.

Pill station program

Members taking multiple
medications are supplied with
a pill station to assist them in
becoming more adherent in
taking their prescribed
medications.

Participation of only 32 members in SEPA and
LCNWPA regions.

LCNWPA, Lehigh-Capital/New West Pennsylvania (service area); MCO, Managed care organization; PBM,
Pharmacy benefit manager; SEPA, Southeastern Pennsylvania (service area).
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