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Reducing Heart Failure Readmissions
Daniel Carroll, BSN, RN, MSN (Student) and Annapoorna Mary, MSc (N), PhD, RN, CNE
Loewenberg College of Nursing, The University of Memphis
Summary
Heart failure is a leading cause of readmission and hospitalizations. Prevention of readmission is associated with quality care, decreased health care cost, and improved quality of
life among heart failure patients. Multiple studies have addressed the prevention of heart
failure readmissions. However, there is little known about the effective interventions to address the heart failure readmissions. The purpose of this paper was to evaluate if there is a
positive impact, supported by evidence-based research, in postdischarge telephonic follow
up and/or postdischarge heart failure education outpatient clinic follow-up in decreasing
frequent hospital readmissions in heart failure patients. A systematic review was conducted
upon the selected problem and a PICO question. The review findings revealed that patients
who participated in postdischarge outpatient education clinic follow-up and/or postdischarge telephonic follow up are less likely to have a hospital readmission.
Keywords: heart failure, postdischarge, telephonic, clinic, readmissions, PICO question,
research
INTRODUCTION
Heart Failure (HF) is a leading cause of readmission
and hospitalizations. Prevention of readmission is associated with quality care, decreased health care cost,
and improved quality of life among heart failure patients. Multiple studies have addressed the prevention
of heart failure readmissions. However, there is little
known about the effective interventions to address the
heart failure readmissions. The purpose of this paper
was to evaluate if there is a positive impact, supported by evidence-based research, in postdischarge
telephonic follow up and/or postdischarge heart failure
education outpatient clinic follow-up in decreasing
frequent hospital readmissions in heart failure patients.

are rehospitalized within 30 days, adding a burden
for patients and contributing to the increased cost of
health care.1 Reducing HF readmissions is a priority
concern because of readmission penalties, health care
cost, and dissatisfaction in patient outcomes.

There are several significant problems associated with
HF. HF is directly related to a multitude of comorbidities. Comorbidities in HF patients can have an impact
on increasing readmissions. Common comorbidities
include hypertension, anemia, depression, diabetes,
metabolic syndrome, and coronary disease. The morality rate for HF patients is about 50% for a 5 year
span.2 Length of stay (LOS) for HF patients has a
negative impact on the patient and health care system.
An extended LOS for an HF patient is associated with
BACKGROUND
negative outcomes. Quality of life for HF patients
is negatively affected as well. There are numerous
HF is a leading cause of readmission and hospitalizaburdens associated with the care of an HF patient.
tions. HF continues to be an expanding chronic disease Therefore, implementing interventions to improve HF
affecting approximately 6.6 million American adults
self-care and understanding is vital.
and costing the health care system approximately $39
billion annually.1 A priority for many health care orga- Research Gap
nizations is to implement practices that decrease recur- Our literature review found numerous research gaps
rent HF readmissions and improve HF patient’s qualsurrounding heart failure readmission causes and
ity of life. Approximately 1 out of every 4 HF patients decreasing readmissions. An area of focus that needs
www.aamcn.org | Vol. 6, No. 3 | Journal of Managed Care Nursing
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to be further explored on this topic is why patients
do not participate in follow up clinics and/or do not
participate in follow up telephonic calls. If research
could close that gap of disengagement and find ways
to engage patients in their care, it could lead to reducing recurrent hospital readmissions for HF patients.
Practice Gap
This paper will argue that the practice gap associated
with reducing recurrent CHF readmissions is disseminating research that has been implemented and supported by evidence-based practice. There are numerous guidelines and programs available to implement
that can potentially reduce recurrent hospital readmissions for HF. However, when research is not shared in
an appropriate format, it cannot be readily reviewed or
implemented. Encouraging researchers to disseminate
their research findings can make a positive impact on
closing the practice gap.
PICO QUESTION
A PICO question gives a researcher the foundation for
the study purpose to address the significant clinical
problem. The PICO question analyzed in this paper
is: does postdischarge HF telephonic follow up and/or
postdischarge HF education outpatient clinic followup decrease recurrent hospital readmissions in heart
failure patients? The population to be studied will be
HF patients who have frequent hospital readmissions.
The intervention of interest is implementing postdischarge HF telephonic follow up and/or postdischarge
HF education outpatient clinic follow-up. The comparison group is comprised of HF patients who do not receive telephonic or outpatient education clinic followup postdischarge. The desired outcome in relation to
the PICO question is whether or not postdischarge HF
telephonic follow up and/or postdischarge HF education outpatient clinic follow-up decreases recurrent HF
hospitalizations.
METHOD DESCRIPTION OF LITERATURE
SEARCH
An analysis of numerous databases was executed to
gather articles associated with the PICO question
focused around the selected problem, intervention, and
population. The databases utilized for literature search
includes CINAHL, Complimentary Index, and Science
6

Direct. The original inquiry in each of the databases
utilized the key phrases “phone follow-up” and “clinic
follow-up.” CINAHL produced 13 698 articles; narrowing the results with the keyword “heart failure”
produced 3126 articles; further limiting the results to
the last 10 years produced 1866 results. The Complimentary Index database search initially produced
66 912 results. Search was limited to the keyword
“heart failure,” and resulted 669 articles, with further
limiting search to 10 years producing 477 articles.
Using the Science Direct database produced 18 672
articles, adding the keyword “heart failure” filtered
4910, and then, restricting to last 10 years yielded
2791. A flow diagram detailing the literature search
process can be seen in Figure 1.
A total of 5104 articles were filtered out for the topic.
Inclusion and exclusion filters were applied to the
5104 articles for final selection. Inclusion criteria
included adult patients >18 years old, postdischarge
telephonic and/or clinic follow-up for HF patients,
and quantitative research articles. Quantitative studies were the only studies used in this research. These
studies include randomized controlled trials (RCTs)
and quasi-experimental, prospective, and retrospective
observational studies. Exclusion criteria used was < 18
years old and qualitative studies.
REVIEW OF RESULTS FROM RESEARCH
There were 10 research studies of quantitative design
chosen to survey for evidence-based practice findings
during the literature search. Two groups of articles
will be reviewed. There are five articles for each study
group: impact of postdischarge telephonic follow up
and postdischarge outpatient education clinic. Each of
the study’s purpose and findings can be summarized
together to support evidence-based practice to decrease HF readmission.
Oliveira, Cordeiro, Rocha, Guimaraes, & Albuquerque
(2017) conducted a randomized clinical trial study to
evaluate self-care and knowledge understanding of HF
in HF patients via telephonic monitoring. This study
highlighted the importance of health education. Health
education is a prominent benefit, directly associated
with positive patient care outcomes, focusing to educate patients on how to live life as well as possible to
reach their highest health potential.3 HF patients were
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telephonic-based approach
on the HF clinic to review
health education comprehension, which was evident when
comparing the IG to the CG.3
The outcomes of this study revealed that HF failure patients
that attended the HF clinic
and received education follow
up via telephonic monitoring
had a higher level of self-care
knowledge; thus leading to
fewer ER and hospital readmissions.
Another study conducted by
Harrison, Hara, Pope, Young,
& Rula (2011) assessed if
postdischarge HF patients who
received a telephonic followup to inquire about patient
knowledge and obedience to
discharge orders had an effect
on reducing a recurrent readmission within 30 days. Each
participant
(30 272) had a telephonic
follow up attempt postdischarge. Those who completed
a call back with 14 days of
initial discharge were placed
in the intervention group. The
participant was placed in the
comparison group if contact
was made between days 15 or
30 or no contact was made in
Figure 1. Flow chart detailing the literature search process
30 days. The findings of this
article conclude that those who
assigned at random to either the control group (CG)
received
a
callback
follow
up within two weeks were
or intervention group (IG). HF patients in both study
less likely to be readmitted. The intervention group
groups were assessed three times by a RN at the HF
clinic (day of enrollment, second and fourth months).3 in contrast with the comparison group was approximately 23% less likely to be rehospitalized within 30
HF patients in the IG group were then contacted
days.4 This study recognized that there is a parallel
via telephone follow-up for a total of 12 calls. RN’s
relation between the absence of discharge planning
focused each telephonic follow-up around the followand a greater potential of readmission.4 One significant
ing focused teaching: understanding of HF, monitoroutcome noted from this study was that study data
ing for HF signs and symptoms of exacerbation and
acknowledged that telephonic follow up to patients in
medication and nonmedication adherence. Thirty-six
this study resulted in significant cost reductions of apparticipants completed the study: 19 in IG and 17
proximately $1.4 million.4 The results notated in this
in GC.3 The results were positive in that utilizing a
www.aamcn.org | Vol. 6, No. 3 | Journal of Managed Care Nursing
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study conclude that telephonic follow-up completed
soon (within 14 days) after discharge can successfully
decrease readmissions for HF patients.
A study performed by Harrison, Auerbach, Quinn,
Kynoch, & Mourad (2014) analyzed the outcome of
patients receiving a postdischarge callback on any 30day readmission. The callback purpose was to determine and correct potential problems with symptoms,
medication, and follow-up care, that may threaten a
possible hospital readmission, and to emphasize the
importance of discharge education, medication adherence, and follow-up instructions. The results of the
study concluded that participants who participated in
the telephonic intervention were approximately 30%
less likely to readmit.5
Another study conducted by Howie-Esquivel, Carroll, Brinker, Kao, Pantilat, Rago, & De Marco (2015)
assessed that if using the TEACH-HF method for
postdischarge, HF patients could reduce hospital
readmissions within 30-90 days. The TEACH-HF
method includes teaching and educating, scheduling
early follow-up appointments, consulting for support
services, and discharge follow-up calls specifically
focused for HF patients.6 Patients included in the study
were contacted while inpatient then followed up via
callback within a week of discharge. Within a week of
discharge, most patients had a follow-up appointment
with appropriate referrals. Telephonic follow-up was
conducted within a week of hospital discharge to emphasize patient education and recognize any potential
issues. A key factor in this study was the use of a multidisciplinary approach to ensure patients had access to
every possible resource needed for positive outcomes.
The results of this study concluded that participants in
the pre-TEACH group compared to the post-TEACH
intervention group were more likely to have a 30 day
readmission: 19% vs. 12%.6 The 90 day readmission
rates were 30% for the pre-TEACH and 19% for the
post-TEACH.6 A benefit of the TEACH-HF method
was that LOS was significantly impacted and resulted
in cost savings of approximately $640 000 per year.6
Costantino, Frey, Hall, & Painter (2013) investigated
if there was a decrease in 30-day readmissions by
conducting telephonic follow-ups in postdischarged
patients in comparison to not conducting a telephonic
follow-up. Telephonic follow-up was initiated at
8

discharge. The telephonic follow-up addressed the
same topics as the other studies mentioned. Patients
who completed a follow-up call postdischarge had
only a 9.3% chance of readmitting within 30 days in
contrast to those who did not receive a call—which
was 11.5%.7 The success of the intervention is directly
related to the timing of intervention implementation
and the time of discharge.7
Another study performed by Jackevicius, Leon, Lu,
Chang, Warner & Mody (2015) examined the number of recurrent hospitalizations in 90 days for HF
patients who participated in a multidisciplinary HF
clinic. Participants were compared within two groups,
the intervention group (2010-12) and control group
(2009). Results evidenced that patients who participated in the clinic were less likely to readmit within 90
days compared to the control group; readmission rates
were approximately 8% for clinic patients and 23% for
control group patients.8 In conclusion, the multidisciplinary clinic approach was related to a reduction rate
in 90 day readmission and mortality for HF.
A study by Gerdes & Lorenz (2013) analyzed data at
one month, two months, and six months in relation
to patients attending an outpatient education clinic
as compared to solely bedside education in order to
decrease HF readmission. The usual care group received education only at bedside before discharge. The
intervention group consisted of participants attending
a three-hour HF education outpatient clinic class. Participants in the intervention group were substantially
less likely to readmit within 30 days compared to the
control group (20% and 27%).1 The 60- and 90-day
examination showed decreased HF readmissions for
the intervention group as compared to the control
group (usual care). Findings in this article conclude
that educating patients on self-management skills
through an outpatient education program can impact
30-day readmission rates.1
Liou, Chen, Hsu, Lee, Chang, & Wu (2015) conducted
a quasi-experimental study to evaluate the outcomes
of an education program in HF patients. Participants
were arranged in either an experimental group or
control group. The experimental group took part in a
day-long education session as compared to the control
group who received usual care. Thirty day readmission
rates for this study were slightly less in the control
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group (12.0%) compared to the experimental group
(12.5%).9 Data analyzed on 90 day readmission rates
had respectively no significant change at approximately 16% vs. 25%.9 Study findings concluded that
increased knowledge understanding of HF did enhance
self-care.
A RCT study conducted by Sezgin, Mert, Ozpelit, &
Akdeniz (2017) examined if HF patients’ participation
in a follow up program was related to improvements
in self-care, quality of life, and readmissions. This
study evidenced that HF patients who participated in
follow-up programs had improved self-care management, quality of life, and reduced rehospitalizations.10
This study also reviewed other similar studies that
supported the results of this study.
Chen, Funk, Wen, Tang, He, and Liu (2018) conducted
a study to determine outcomes for HF patients who
participated in a multidisciplinary disease management program (MDMP). Participants were assigned
randomly to either the self-care group (SC) or MDMP
group. The results for the participants who completed
the study were as follows: quality of life was enhanced in the self-care group (37%) compared to the
MDMP group (66% ), physical activity was enhanced
in the self-care group (0%) compared to the MDMP
group (32% ), feelings of depression improved in the
self-care group (20%) compared to the MDMP group
(61% ), and self-care management was enhanced in
the self-care group (8%) compared to the MDMP
group (33%).11 This study results evidenced a positive
outcome of decreased HF hospital readmission and
all-cause mortality for participants who participated in
the MDMP program.11

enhanced knowledge of self-care management skills
and recognition of early warning signs of trouble.
Several articles addressed in this study focused on
providing specific HF education on topics that many
HF patients do not fully understand or the importance
there of; these articles sought ways of closing HF educational gaps. Positive outcomes from participation in
these two interventions include fewer complications,
reduced hospital readmissions, improved quality of
life, decreased mortality, and health care savings for
both the patient and health care system.
There were a couple of limitations to studies reviewed
in this paper. These limitations include small sample
size and the amount of studies for review that specifically focused on this topic. The sample size was
limited to 10 studies. There were numerous articles on
heart failure readmission but the database was lacking
when it came to finding articles to fit the criteria of
postdischarge telephonic and clinic follow-up.
Of the 10 studies reviewed for this paper, 3 are considered to be Level II evidence consisting of RCT
studies. One article would be considered Level III
evidence consisting of a quasi-experimental study.
Six articles would be considered Level IV evidence as
these articles consist of retrospective and prospective
observational studies. Due to the strong levels of evidence for these articles, medical providers and health
care organizations should implement interventions
discussed in the studies.
RECOMMENDATIONS

The review results of all 10 studies included are
supportive of positive outcomes with follow-up and
education clinics. There is a little difference in discussion about timing in postdischarge telephonic follow
up and outpatient clinic length of participation, but the
results all echo the same outcomes of decreasing HF
readmissions through these interventions. Assessing
the patients understanding and self-care knowledge on
HF is vital in decreasing HF readmissions.

If health care organizations want to alleviate some
of the burden felt by recurrent HF readmissions, it is
strongly recommended that they implement interventions that are proven to decrease HF readmission rates.
These interventions would include following clinical
guidelines like postdischarge telephonic follow up and
postdischarge outpatient HF education clinic followup. Many HF patients lack knowledge of HF management which could help reduce recurrent rehospitalizations. Implementing postdischarge HF programs such
as those mentioned in this paper can make a significant
impact on improved outcomes for HF patients and the
health care system.

Tailored and individualized HF education leads to an

CONCLUSION

DISCUSSION OF FINDINGS
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HF patients who participate in either a postdischarge
telephonic follow up or postdischarge outpatient HF
education clinic have an improved overall quality
of life and reduced readmissions. Studies evidenced
that there are many benefits to implementing postdischarge follow up care for HF patients such as reduced
readmissions and reduced health care cost. Based
on the research findings, it is strongly recommended
that health care organizations implement similar HF
postdischarge programs mentioned in this research to
decrease HF readmission rates.
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Association of the Functional Medicine Model of Care
With Patient-Reported Health-Related Quality-ofLife Outcomes
Michelle Beidelschies, PhD(1); Marilyn Alejandro-Rodriguez, BSAS(1); Xinge Ji, MS(2);
Brittany Lapin, PhD(2); Patrick Hanaway, MD(3); Michael B. Rothberg, MD, MPH(4)
1. Center for Functional Medicine, Cleveland Clinic, Cleveland, Ohio; 2. Quantitative Health Sciences,
Cleveland Clinic, Cleveland, Ohio; 3. Institute for Functional Medicine, Federal Way, Washington; 4.
Community Care, Cleveland Clinic, Cleveland, Ohio

Abstract
Importance The incidence of chronic disease is increasing along with health care-related costs. The
functional medicine model of care provides a unique operating system to reverse illness, promote
health, and optimize function. The association between this model of care and patient’s health-related quality of life (HRQoL) is unknown.
Objective To assess the association between functional medicine and patient-reported HRQoL using
Patient-Reported Outcome Measurement Information System (PROMIS) global health measures.
Design, Setting, and Participants A retrospective cohort study was performed to compare 7252
patients aged 18 years or older treated in a functional medicine setting with propensity score (PS)–
matched patients in a primary care setting. Sensitivity analyses assessed improvement limited to
patients seen at both 6 and 12 months. The study included patients who visited the Cleveland Clinic
Center for Functional Medicine or a Cleveland Clinic family health center between April 1, 2015,
and March 1, 2017.
Main Outcomes and Measures The primary outcome was change in PROMIS Global Physical
Health (GPH) at 6 months. Secondary outcomes included PROMIS Global Mental Health (GMH)
at 6 months and PROMIS GPH and GMH at 12 months. The PROMIS GPH and GMH scores were
transformed to a T-score from 0 to 100 with a mean of 50. Higher scores indicate a better healthrelated quality of life.
Results Of the 7252 patients (functional medicine center: 1595; family health center: 5657), 4780
(65.9%) were women; mean (SD) age was 54.1 (16.0) years. At 6 months, functional medicine patients exhibited significantly larger improvements in PROMIS GPH T-score points than were seen in
patients treated at a family health center (mean [SD] change, functional medicine center: 1.59 [6.29]
vs family health center: 0.33 [6.09], P = .004 in 398 PS-matched pairs). At 12 months, functional
medicine patients showed improvement similar to that observed at 6 months; however, comparisons
with patients seen at the family health center were not significant. Patients in the functional medicine center with data at both 6 and 12 months demonstrated improvements in PROMIS GPH (mean
[SD], 2.61 [6.53]) that were significantly larger compared with patients seen at a family health center (mean [SD], 0.25 [6.54]) (P = .02 in 91 PS-matched pairs).
Conclusions and Relevance In this study, the functional medicine model of care demonstrated beneficial and sustainable associations with patient-reported HRQoL. Prospective studies are warranted
to confirm these findings.
www.aamcn.org | Vol. 6, No. 3 | Journal of Managed Care Nursing
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Key Points
Question Is the functional medicine model of care associated with patient-reported health-related
quality of life?
Findings In this cohort study of 7252 eligible patients (functional medicine center: 1595; family
health center: 5657), functional medicine patients exhibited significantly larger improvements in
Patient-Reported Outcome Measurement Information System Global Physical Health at 6 months
than propensity-matched patients at a family health center (398 matched pairs). Improvements in
Patient-Reported Outcome Measurement Information System Global Physical Health appeared to be
sustained at 12 months but not significantly different from those at the family health center.
Meaning The findings of this study suggest that functional medicine may have the ability to improve global health in patients.
INTRODUCTION
Chronic disease is challenging health in the United
States with nearly 100 million people having 1 or
more chronic conditions in 2014.1 These individuals
contribute to 90% of the nation’s annual health care
expenditure.1 Chronic disease is a major contributor to health care costs owing to the need for disease
management2 and care for elderly individuals.3 Without new approaches that focus on reversing chronic
disease, our current health care model will become
economically unsustainable.4
Nutrition and lifestyle choices can be used to manage chronic disease5; however, their use as a first-line
therapy has historically been challenging for primary
care physicians because most feel underequipped to
deliver lifestyle recommendations6 despite the fact that
nutrition and lifestyle are a foundation for most guidelines. There are various reasons for this feeling of
inadequate preparation, including nutrition education
level,7 confidence in the available nutrition evidence,8,9
and time with the patient.
Moreover, many chronic diseases are not diseases per
se, but rather descriptions of symptoms or laboratory
abnormalities. Conventional care is focused on managing symptoms of disease (eg, hypertension, abnormal
blood glucose level), but underlying causes are rarely
identified.
The functional medicine model of care provides an
operating system that works to reverse illness, pro16

mote health, and optimize function by addressing
underlying causes, symptoms, and functional imbalances in interconnected biological networks.10 These
imbalances may impair principal biological functions
(assimilation, defense and repair, energy production,
biotransformation, communication, transport, and
structural integrity) that result from gene-environment
interactions, including lifestyle, environmental toxins,
and the microbiome. Functional medicine removes
triggers for illness and provides inputs to restore and
optimize health. Functional medicine also addresses
social determinants, including the psychological, emotional, and spiritual aspects of health and disease.11 A
foundation of functional medicine is the use of food as
medicine to prevent, treat, and reverse chronic disease.
The functional medicine model of care may have the
ability to improve patient’s health-related quality of
life (HRQoL), including physical function and wellbeing. Therefore, the purpose of the present study was
to investigate the association between the functional
medicine model of care and HRQoL by comparing
functional medicine with care received in a family
medicine setting.
METHODS
Study Design and Population
A single-center retrospective cohort study was conducted to evaluate the longitudinal association of
HRQoL in patients seen at Cleveland Clinic Center for
Functional Medicine (hereafter, Center for Functional
Medicine) vs receiving primary care at Cleveland
Clinic Twinsburg Family Health Center (hereafter,
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Family Health Center). Figure 1 summarizes the study
design and exclusion criteria. Patients were eligible
for the study if they were 18 years or older and visited
a clinician at the Center for Functional Medicine or
the Family Health Center between April 1, 2015, and
March 1, 2017. Patients must also have had a baseline
Patient-Reported Outcome Measurement Information
System (PROMIS) Global Physical Health (GPH)
score and at least 1 follow-up score determined within
a year of their initial visit, either at 6 months (mean
[SD], 182 [30] days) or at 12 months (365 [30] days).
This study followed the Strengthening the Reporting
of Observational Studies in Epidemiology (STROBE)
reporting guideline for cohort studies.12 The study
protocol was reviewed and approved by the institutional review board of Cleveland Clinic Foundation
in Cleveland, Ohio. Because this was a minimal risk
study using data collected for routine clinical practice,
Figure 1. Study Flow Diagram

a waiver of informed consent and Health Insurance
Portability and Accountability Act authorization was
granted.
Data Source and Measures
The Knowledge Program Data Registry of Cleveland
Clinic provided the data used in these analyses.13
The Knowledge Program Data Registry was responsible for the systematic collection of patient-reported
outcomes at all Cleveland Clinic sites throughout
the study period.13 Data on patient demographics and
comorbidities were obtained from the electronic health
record and race/ethnicity was typically self-reported.
Data were deidentified and then securely stored. Approximate household income was estimated using the
median income by zip code based on 2010 census
data.
Patients’ HRQoL was measured using PROMIS
Scale, version 1.2 Global Health (PROMIS GH).
PROMIS, funded by the National Institutes of Health
Roadmap Initiative, is a psychometrically validated
dynamic system that measures self-reported health
across multiple domains in patients with a wide range
of diseases and demographic characteristics.14 PROMIS GH is a set of self-administered questions that
measure physical, mental, and social health, and it
provides a measure of overall health.15,16 Higher scores
indicate a better health-related quality of life. PROMIS GH comprises 10 items and produces 2 summary
scores: Global Physical Health (GPH) and Global
Mental Health (GMH). The GPH measure includes 4
items on physical health, physical functioning, pain
intensity, and fatigue, whereas, the GMH comprises 4
items on overall quality of life, mental health, satisfaction with social activities, and emotional problems.
PROMIS physical function measures are sensitive
enough to detect longitudinal changes due to targeted clinical interventions and able to distinguish
among diverse chronic diseases.17,18 Summary scores
are centered on the 2000 US Census with respect to
age, sex, educational level, and race/ethnicity and
are transformed to a T-score with a mean (SD) of 50
(10).14 Changes of 5 points suggest a meaningful or
clinically important change; higher scores indicate a
better HRQoL.19,20 Patients were prompted to complete
scores at each visit either through the patient portal
before the visit or in the waiting room using a tablet.
Patients visiting the Center for Functional Medicine

E&M indicates evaluation and management; GMH, Global
Mental Health; GPH, Global Physical Health; and PROMIS, Patient-Reported Outcome Measurement Information
System.
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were typically encouraged to schedule follow-up visits
every three months, as needed, for up to one year.
Patients without scores at specific time points were
excluded from the present study. PROMIS GPH and
GMH scores were examined at baseline (initial visit),
6 months (follow-up visit), and 12 months (follow-up
visit) based on clinical relevance.
Our primary outcome was change in PROMIS GPH
scores from baseline to six months. Secondary outcomes included change in GPH scores from baseline
to 12 months, as well as change in GMH scores at 6
months and 12 months.
Statistical Analysis
Descriptive statistics are reported for all patients in
the study cohort. Demographics, diagnostic category,
and baseline PROMIS GH scores were summarized
using frequency count with percentage for categorical
variables and mean (SD) or median with interquartile
range for continuous variables, as appropriate. Characteristics were compared across groups using the χ2
test for categorical variables and a 2-tailed, unpaired
t test or Mann-Whitney test, as appropriate, for continuous variables. Characteristics were also compared
for patients included in and excluded from the study
(eTable 1 in the Supplement). Diagnostic categories
were organized based on International Classification
of Diseases, Ninth Revision, and International Statistical Classification of Diseases and Related Health
Problems, Tenth Revision, diagnoses (eTable 2 in the
Supplement).
Because patients seen in functional medicine differ
from those in primary care, propensity score (PS)
matching was used to balance the baseline differences
in demographics and other characteristics between
the two groups. Propensity scores for the probability
of being seen in the Center for Functional Medicine
vs the Family Health Center were estimated with
multivariable logistic regression, including variables
that differ by location: age, sex, race/ethnicity, marital
status, income, baseline PROMIS score, comorbidities
(ie, diabetes, depression, and hypertension), total number of visits within the past 12 months, and diagnostic
category. Missing data were imputed under fully conditional specification using the default settings of the
Multiple Imputation by Chained Equations, version
2.13 package.21 Propensity score matching was implemented using the R package Matching (R Foundation).
18

A 1:1 match was performed with nonreplacement and
a caliper of 0.2. Baseline characteristics and outcomes
were compared between groups before and after PS
matching using standardized differences, with differences less than 10% considered acceptable.22 Because
all measured characteristics were balanced in the PSmatched cohorts, no further adjustments were made in
determining the difference in PROMIS GPH or GMH
scores.
Outcomes of patients seen in the Center for Functional
Medicine and those seen in the Family Health Center
were compared using a paired t test. The proportion of
patients who improved GPH or GMH scores by five
or more points, defining clinically meaningful change,
was examined using the McNemar test. Based on the
difference in proportions of patients reaching meaningful improvement, the number needed to treat was
calculated.
Sensitivity analyses were conducted to explore the
association of nonresponse bias. The GPH and GMH
measures were limited to patients who had scores
available at both 6 and 12 months. Analyses were conducted as described above within these groups.
Statistical analyses were conducted using SAS, version 9.4 (SAS Institute Inc) and R, version 3.2.4.
Statistical significance was established at P < .05.
RESULTS
In total, 7252 new patients (Family Health Center:
5657 and Center for Functional Medicine: 1595) were
included in the present study (Figure 1). Mean (SD)
age of all patients was 54.1 (16.0) years, 4780 (65.9%)
were women, and 6383 individuals (86.6%) were
white. Table 1 reports the cohort characteristics prior
to PS matching. Compared with patients seen at the
Center for Functional Medicine, patients seen at the
Family Health Center had a higher median (interquartile range [IQR]) income ($72 874.0 [IQR, $55 657.0$82 802.0]; vs $59 286.0 [IQR, $45 787.0-$72 874.0];
P < .001), higher mean baseline PROMIS GPH scores
(mean [SD], 48.75 [8.38] vs 44.81 [8.10]; P < .001)
and PROMIS GMH scores (mean [SD], 50.27 [9.08]
vs 44.89 [8.88]; P < .001), and higher prevalence of diabetes (1930 of 5657 [34.1%] vs 285 of 1595 [17.9%];
P < .001) and hypertension (2881 of 5657 [50.9%] vs
306 of 1595 [19.2%]; P < .001). Missing data were
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minimal (<2%) and imputed before PS matching. After PS matching, there were 398 patients in each group
and there were no differences in any characteristic
included in the PS (Table 2). A comparison of patients
included in the analyses vs those excluded appears in
eTable 1 in the Supplement.
Table 3 reports the changes in PROMIS GPH and
GMH scores in PS-matched cohorts. At 6 months, patients seen at the Center for Functional Medicine had a
significant improvement in their PROMIS GPH scores
from 46.18 (8.67) at baseline to 47.77 (8.15) at 6
months in 398 patients (P < .001). The PROMIS GPH
mean (SD) change at 6 months was also significantly
greater than that seen in patients treated at the Family
Health Center (Center for Functional Medicine: 1.59
[6.29] vs Family Health Center: 0.33 [6.09] T-score
points in 398 patients; P = .004). In addition, more patients seen at the Center for Functional Medicine im-

proved their PROMIS GPH scores by 5 or more points
than those seen at the Family Health Center (Center
for Functional Medicine: 123 [30.9%] vs Family
Health Center: 88 [22.1%]; P = .006; number needed
to treat, 11). At 12 months, patients at the Center for
Functional Medicine showed improvement in PROMIS GPH similar to that observed at 6 months (from
45.90 [8.33] at baseline to 47.50 [8.49] at 12 months in
220 patients; P < .001); however, comparisons with the
Family Health Center were not significant. Categorical
improvements of PROMIS GPH scores from baseline to six months are displayed in the eFigure in the
Supplement.
Patients seen at the Center for Functional Medicine
also had significant improvement in their mean (SD)
PROMIS GMH scores at 6 months (from 46.53 [8.97]
at baseline to 47.84 [8.47] at 6 months in 404 patients;
P < .001), and the mean (SD) change was also sig-
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nificantly greater than that seen in the Family Health
Center (Center for Functional Medicine: 1.31 [6.66]
vs Family Health Center: 0.24 [5.98] T-score points
in 404 patients; P = .02) (Table 3). In addition, more
Center for Functional Medicine patients improved
their PROMIS GMH scores by 5 or more points than
the Family Health Center (Center for Functional
Medicine: 109 [27.0%] vs Family Health Center: 81
[20.0%]; P = .02; number needed to treat, 14). Patients
seen at the Center for Functional Medicine exhibited
smaller, nonsignificant improvements in their PROMIS GMH scores at 12 months (from 46.70 [9.21] at
baseline to 47.22 [9.33] at 12 months in 223 patients,
P = .55), and the mean change was not significant
compared with patients seen at the Family Health
Center (Center for Functional Medicine: 0.53 [7.03]
vs Family Health Center: 0.19 [7.15] T-score points in
223 patients; P = .62).
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Figure 2 shows the results of the sensitivity analysis
performed on patients with follow-up PROMIS GPH
and GMH evaluation at both 6 and 12 months. Mean
(SD) baseline PROMIS GPH scores were similar for
the Center for Functional Medicine (45.49 [8.51]) and
the Family Health Center (45.73 [8.62]) within 91 PSmatched pairs and were below the general US population mean (SD) score of 50.0 (10.0) (Figure 2A). At
6 months and 12 months, patients seen at the Center
for Functional Medicine had significantly better mean
(SD) PROMIS GPH scores at 6 (47.65 [8.32]) and 12
(48.10 [8.17]) months compared with those seen at
the Family Health Center at 6 (46.19 [9.72]) and 12
(46.97 [9.82]) months (P = .049 at 6 months; P = .04 at
12 months). Patients in the functional medicine center with data at both 6 and 12 months demonstrated
improvements in PROMIS GPH (mean [SD], 2.61
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[6.53]) that were significantly larger compared with
patients seen at a family health center (mean [SD],
0.25 [6.54]) (P = .02 in 91 PS-matched pairs). Mean
(SD) baseline PROMIS GMH scores were also similar
for both centers within 97 PS-matched pairs (Center
for Functional Medicine: 45.92 [9.74]; Family Health
Center: 47.29 [10.26]) and were also below the general
US population mean score of 50 (Figure 2B). Patients
seen at the Center for Functional Medicine only had
significantly better PROMIS GMH scores at 6 months
compared with those seen at the Family Health Center
(Center for Functional Medicine: 47.35 [9.02] vs Family Health Center: 44.82 [10.18]; P = .049). Categorical
improvements of PROMIS GPH scores from baseline
to 12 months in patients with 6-month data are displayed in the eFigure in the Supplement.

The mean (SD) 6-month GPH score for patients with
scores measured at 6 and 12 months (46.93 [9.05];
n = 182) was not statistically different from the mean
(SD) 6-month GPH score for patients with scores at
6 but not 12 months (47.34 [8.31]; n = 664) (P = .58).
Likewise, the mean (SD) 6-month GMH score for
patients with scores at 6 and 12 months (46.55 [9.75];
n = 194) was not statistically different from the mean
(SD) 6-month GMH score for patients with scores at 6
but not 12 months (47.40 [8.66]; n = 669) (P = .27).
DISCUSSION
To date, the evidence to support the functional medicine model of care has been anecdotal, primarily pub-
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Figure 2. Continuous Change in Patient-Reported Outcome Measurement Information System (PROMIS) Global Physical
Health (GPH) and Global Mental Health (GMH) T-Scores at 6 and 12 Months

A, Continuous change in PROMIS GPH T-scores at baseline, 6 months, and 12 months in propensity score–matched
patients (n = 91) in the functional medicine and family health care centers with scores at each time point. B, Continuous
change in PROMIS GMH T-scores at baseline, 6 months, and 12 months in propensity score–matched patients (n = 97)
in the functional medicine and family health care centers with scores at each time point. Change of 5 or more points was
considered clinically meaningful on PROMIS Global Health T-score scales. Vertical lines represent SEs.
Significant between-group differences, P < .05.

a

lished as case reports.23,24 Peer-reviewed evidence for
functional medicine is based on specific interventions
used by the model, including nutrition,25 lifestyle,26 or
medications and dietary supplements (monotherapy
or polytherapy).27 To our knowledge, this study is
also the first systematic attempt to collect data from
patients using validated measures to understand the
association of HRQoL with the functional medicine
model of care.
In this study, the functional medicine model of care
was significantly associated with improved longitudinal PROMIS GPH scores in patients at 6 months,
and these improvements remained significant for up to
12 months. Patients seen at the Center for Functional
Medicine were more likely to experience a clinically
meaningful change (change of ≥5 points) in their
PROMIS GPH scores at 6 months, which were less
likely to decrease over time. Comparing PROMIS
GPH scores with those from the Family Health Center,
patients seen at the Center for Functional Medicine
experienced a significant longitudinal benefit for up to
12 months. However, a more robust sample size and
consistent longitudinal tracking of patients are warranted to confirm this finding. The functional medicine
model of care also significantly improved short-term
22

PROMIS GMH scores in patients and demonstrated a
larger association than care received in a primary care
setting; however, long-term improvements were not
statistically significant.
Several factors may have contributed to improvements
in HRQoL associated with the functional medicine
model of care. First, improvements in HRQoL associated with the functional medicine model of care
may be due to the model itself. Functional medicine
addresses chronic disease by delivering precision
medicine. The ability to deliver precision medicine
relies on one’s capability to not only collect data, but
also organize it in a way that extracts an understanding of a patient’s biological processes and then maps
these processes to human disease.28,29 The delivery of
precision medicine also requires the ability to focus
treatment around specific factors associated with a patient’s symptoms. The formal definition of functional
medicine was first introduced in 1991 and tracks with
the more recent precision medicine initiative.11,28,29 The
use of the word function within the name is “aligned
with the evolving understanding that disease is an endpoint and function is a process.”11(p25) The functional
medicine model uses a systems-based approach to
care that looks upstream of a patient’s symptoms and
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considers the complex web of interactions within a
patient’s history, physiologic status, genetics, lifestyle,
and environment, and contributes to their physical and
mental functional status.11 The organization of this
information within an operating system affords trained
caregivers the opportunity to develop patient-specific
management strategies to improve function through
nutritional, behavioral, and lifestyle interventions.
Studies have suggested an association between biological pathways, genes, and molecular markers and
quality-of-life domains (eg, physical function, fatigue,
pain, emotional function, social function, and overall
quality of life).30
Although not inherent to all functional medicine
practices, the Center for Functional Medicine requires that all new patients see a registered dietitian
and health coach, in addition to a clinician, as part of
their initial visit. Patients also have the option to meet
with a behavioral health therapist as part of any visit.
Dietitians and health coaches are integral because
they address the nutritional, psychological, and social
aspects of patients’ illnesses and promote long-term
self-management, which are components needed for
the treatment of various chronic conditions.31 This
clinical operational structure is different from that
delivered in conventional medicine where health
coaches are not available and scheduling a visit with
a registered dietitian may not be recommended and/
or available. In addition, the findings reported herein
may not be representative of other functional medicine
private practices, because multidisciplinary teams are
not ubiquitous.
Second, patients seen in the Center for Functional
Medicine may be different from those seeking primary
care in a family health center. Our attempt to circumvent this bias was to PS match patients from each
center based on certain variables; however, there may
be unmeasured confounders associated with the reported outcomes. For example, patients who request to
be seen at the Center for Functional Medicine may be
more motivated to make a nutrition-, lifestyle-, or behavior-related change in their life. Success with such
change is associated with patient activation measures
relating to engagement and self-management opportunities.32-34 Higher patient activation is also associated
with individuals who perceive that they have an unmet
need as it relates to their medical care.33 Patients

seeking functional medicine may have exhausted all
available opportunities in conventional medicine to
manage or mitigate their chronic disease and perceive
functional medicine as their only recourse. Therefore,
patients seen in the functional medicine setting may be
more engaged and adherent to treatment recommendations. Evidence also suggests that greater patient
activation is associated with higher income and more
education.33 However, the median income level for
patients seeking functional medicine was significantly
lower ($13 588 less) than for those seeking care in a
family health center before PS matching.
In addition, there may be factors contributing to positive healing in patients receiving functional medicine
care unrelated to the treatment received, including
inherent patient bias toward the efficacy of the model
of care, visits in a newer facility or at Cleveland Clinic
main campus, or the duration of the initial patient
visit. At the initial visit, patients have 60 to 75 minutes
of clinician time compared with a much shorter duration in conventional care. Taken together, all of these
considerations may have been associated with possible
bias of patient-reported outcomes involved in this
study.
Third, improvements in HRQoL associated with the
functional medicine model of care may be owing to
therapeutic partnerships that caregivers build with the
patients that empower the patients to be stewards of
their health. This process is a shift away from the traditional disease-focused approach to a patient-centered
approach that uses the patient’s story to create lasting
change. The cultivation of a therapeutic partnership
between the patient and their caregivers begins at the
initial visit, which is substantially longer than an initial
visit in a primary care setting. In the functional medicine setting, trained caregivers connect with patients
by developing a strong rapport, fostering open communication, and developing a healing language rooted
in empathy.35 Therapeutic partnerships enable patients
to become active participants in their care alongside
their caregivers rather than bystanders, which may be
associated with both satisfaction36 and outcomes most
likely owing to altered self-management and adherence to therapies.37
Fourth, improvements in HRQoL associated with the
functional medicine model of care may be owing to
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ascertainment bias whereby patients with follow-up
at 6 and 12 months may be those improving owing
to treatment adherence or belief in the model of care.
Conversely, patients without follow-up may be less
adherent or may not believe that functional medicine
can help them. It is also possible that patients who
did not complete long-term follow-up received benefit from the initial recommendations and felt better.
There was no plan for gathering longitudinal data on
patients without follow-up. Ultimately, patients without follow-up were excluded from the overall analysis.
This bias may not be associated with patients seen at
the Family Health Center, because they are receiving
routine care or physicals vs study follow-up.
Future studies related to the functional medicine
model of care would examine its delivery to determine
how it may be associated with proximal (eg, patient
and clinician satisfaction and treatment adherence) and
distal (eg, symptom burden and total cost of care) outcomes.37,38 In addition, studies that examine outcomes
related to the use of ancillary services provided by a
dietitian and health coach (frequency and duration of
visits and content discussion) are warranted.
LIMITATIONS
There are several limitations to this study. First, PS
matching of patients on several variables resulted
in the loss of eligible patients. However, this step
was necessary owing to differences in the patient
populations. As a result, generalizations regarding
PS-matched Functional Medicine and Family Health
Center patients to all patients in those groups should
be avoided. Second, despite various analyses, there
were no adjustments for multiple comparisons. The
results of our exploratory study are hypothesis generating and focused on magnitudes of differences rather
than statistical significance. Third, we recognize that
a nonresponse bias exists with respect to the longitudinal collection of PROMIS GPH and GMH scores at
12 months. Further analyses are warranted to evaluate
longitudinal outcomes.
CONCLUSIONS
The present study suggests that the functional medicine model of care may have beneficial and sustainable associations with improved HRQoL in patients as
24

measured by PROMIS GPH and GMH scores. The use
of PROMIS measures may provide timely information
on a patient’s global health and could improve chronic
disease management.
This is an open access article distributed under the
terms of the CC-BY License. © 2019 Beidelschies M
et al. JAMA Network Open. Published: October 25,
2019. doi:10.1001/jamanetworkopen.2019.14017
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Abstract
Importance People with complex needs account for a disproportionate amount of Medicare spending,
partially because of fragmented care delivered across multiple practitioners and settings. Accountable care organization (ACO) contracts give practitioners incentives to improve care coordination to
the extent that coordination initiatives reduce total spending or improve quality.
Objective To assess the association between ACO-reported care management and coordination
activities and quality, utilization, spending, and health care system interactions in older adults with
complex needs.
Design, Setting, and Participants In this cross-sectional study, survey information on care management and coordination processes from 244 Medicare Shared Savings Program ACOs in the 20172018 National Survey of ACOs (of 351 Medicare ACO respondents; response rate, 69%) conducted
from July 20, 2017, to February 15, 2018, was linked to 2016 Medicare administrative claims data.
Medicare beneficiaries 66 years or older who were defined as having complex needs because of
frailty or 2 or more chronic conditions associated with high costs and clinical need were included.
Exposures Beneficiary attribution to ACO reporting comprehensive (top tertile) care management
and coordination activities.
Main Outcomes and Measures All-cause prevention quality indicator admissions, 30-day all-cause
readmissions, acute care and critical access hospital admissions, evaluation and management visits
in ambulatory settings, inpatient days, emergency department visits, total spending, post–acute care
spending, health care contact days, and continuity of care (from Medicare claims).
Results Among 1 402 582 Medicare beneficiaries with complex conditions, the mean (SD) age was
78 (8.0) years and 55.1% were female. Compared with beneficiaries assigned to ACOs in the bottom
tertile of care management and coordination activities, those assigned to ACOs in the top tertile had
identical median prevention quality indicator admissions and 30-day all-cause readmissions (0 per
beneficiary across all tertiles), hospitalization and emergency department visits (1.0 per beneficiary
in bottom and top tertiles), evaluation and management visits in ambulatory settings (14.0 per beneficiary [interquartile range (IQR), 8.0-21.0] in both tertiles), longer median inpatient days (11.0 [IQR,
4.0-33.0] vs 10.0 [IQR, 4.0-32.0]), higher median annual spending ($14 350 [IQR, $4876-$36 119]
vs $14 229 [IQR, $4805-$36 268]), lower median health care contact days (28.0 [IQR, 17.0-44.0]
vs 29.0 [IQR, 18.0-45.0]), and lower continuity-of-care index (0.12 [IQR, 0.08-0.20] vs 0.13 [IQR,
28

www.aamcn.org | Vol. 6, No. 3 | Journal of Managed Care Nursing

0.08-0.21]). Accounting for within-patient correlation, quality, utilization, and spending outcomes among
patients with complex needs attributed to ACOs were not statistically different comparing the top vs bottom
tertile of care management and coordination activities.
Conclusions and Relevance The ACO self-reports of care management and coordination capacity were not
associated with differences in spending or measured outcomes for patients with complex needs. Future efforts to care for patients with complex needs should assess whether strategies found to be effective in other
settings are being used, and if so, why they fail to meet expectations.
Key Points
Question What is the association between care management and outcomes among patients with complex
needs in Medicare accountable care organizations?
Findings In this cross-sectional analysis of 1 402 582 US Medicare beneficiaries who had frailty or multiple chronic conditions, beneficiaries attributed to accountable care organizations in the top vs bottom tertile
of reported care management and coordination activities did not have statistically different quality, utilization, spending, or health care system interaction measures.
Meaning Accountable care organization–reported care management and coordination activities were not
associated with improved outcomes among patients with complex needs.
Introduction
For older adults who are frail or have multiple chronic
conditions (ie, patients with complex needs), fragmentation of care across settings and practitioners can lead
to difficulty navigating the health care system, unnecessary spending, and gaps in care quality. Consistent
with this challenge, a small proportion of patients
(5%) account for more than half of medical spending.1
Accountable care organizations (ACOs) are redesigning care for these patients by building robust care
management and care coordination strategies based
on the idea that focusing on these patients is likely to
yield the greatest cost savings.2 Moreover, care management and coordination activities may represent
important strategies for achieving savings and quality
standards under ACO programs.3
Qualitative research has found that many ACO care
management and coordination programs are focused
on transforming primary care through increased
team-based care, strengthening practice-based care
management, and developing new roles and activities
that span care settings.2 However, the evidence for the
effectiveness of care management and coordination
use in ACOs to date is mixed. One study3 of a Pioneer

ACO evaluated its care management program and
found consistent reductions in spending and utilization
over time, with a strong association between length
of time in the program and results. Another article4
studied unplanned hospitalizations for select chronic
conditions and found no association between ACO
participation and reduction in hospital use, concluding
that care coordination efforts have minimal associations with hospitalization of patients with chronic
diseases. However, this work aggregated all ACOs regardless of how comprehensive their care management
and coordination activities were, potentially obscuring
significant savings in ACOs where care management
and coordination was prioritized.
One of the challenges for the research in this area is
defining and measuring what is meant by care management and care coordination activities. The notion
of care management and coordination is fraught with
disagreement over the importance of individual components and interventions.5 Previous research2 has
distinguished care management from care coordination activities in ACOs. Both care management, which
refers to programs and systems that aim to help manage patients’ health and medical conditions, and care
coordination, which refers to activities to integrate
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care across practitioners, require organizational investments because the associated services typically cross
boundaries of professions and settings. Despite ongoing investment in care management and coordination
programs by ACOs,6,7 there is little empirical research
examining the heterogeneity across ACOs in these
activities or the association of those activities with
outcomes.
By using detailed, survey-based information collected
from ACOs participating in the Medicare Shared Savings Program (MSSP), we described and quantified
the care management and coordination efforts implemented by ACOs and assessed whether more comprehensive efforts were associated with better outcomes
(quality, utilization, and spending) for older adults
with complex needs in Medicare.
Methods
For this cross-sectional study, we used the 2017-2018
National Survey of ACOs (NSACO) to evaluate care
management and coordination strategies reported as
being used by MSSP ACOs to provide care to patients
with complex needs. We used the Centers for Medicare & Medicaid Services MSSP attribution method to
assign beneficiaries to the provider organization with
the greatest allowed charges for eligible primary care
services.8 This study was reviewed and approved by
the institutional review board of Dartmouth College.
Written informed consent was obtained from survey
respondents, and data were deidentified. The study
was conducted in accordance with the Strengthening
the Reporting of Observational Studies in Epidemiology (STROBE) reporting guideline.9
NSACO Wave 4 Survey Data
We gathered data on MSSPs’ reported care management and coordination activities from the 2017-2018
NSACO. This survey was conducted from July 20,
2017, to February 15, 2018. We identified Medicare
ACOs for the survey from Centers for Medicare &
Medicaid Services data. The response rate for Medicare ACOs was 69%. The ACO-affiliated leadership
personnel (eg, executive directors, vice presidents,
chief executive officers, medical directors, chief
operating officers, director, and account managers)
responded to the survey either online or via a paper
survey. The survey included questions related to ACO
30

organizational characteristics and strategies used by
ACOs to meet contract goals, including several questions on care management and coordination programs
and activities.
The NSACO contained questions on care management and care coordination strategies relevant to
patients with complex needs, including processes and
programs for predictive risk stratification and segmentation, chronic care management, active patient
involvement in decisions that involved their care and
self-management of their condition, and care transition
processes and services.10 These topics, drawn from 6
multipart survey questions, resulted in 12 variables
for inclusion (eTable 1 in the Supplement). We computed an index score—referred to as care management
and coordination index—that measured reported care
management and coordination activities for each ACO
and their ability to simultaneously implement care
management and coordination processes. We assigned
each response discrete point values that ranged from
0 for scores of 1 to 3, 1 for scores of 4 to 6, and 2 for
scores of 7 to 9 on a 9-point Likert scale (4 questions,
with 1 indicating no processes or programs in place
and 9 indicating comprehensive processes or programs
in place), and we used values of 1 or 0 for binary yesor-no response options, resulting in a total of 0 to 16
points maximum. The care management and coordination index was similar to a factor analysis–based index
and easier to interpret; the correlation between the first
factor score and our computed point-based index was
0.94 (eTable 1 in the Supplement). The ACOs were
ranked into tertiles based on their level of activity captured by the care management and coordination index.
The main exposure variable was whether a beneficiary
with complex needs (with frailty or multiple chronic
conditions) was attributed to an ACO with a high reported care management and coordination index.
Patient Population
We used Parts A and B 2016 Medicare fee-for-service
claims to capture care patterns, diagnoses, use, and
spending and the beneficiary summary file to capture
patient demographic characteristics, enrollment status,
and date of death. We used beneficiaries’ zip codes
to identify whether they lived in high-poverty census
tracts (≥20% of residents below the federal poverty
level)11 and to determine hospital referral regions of
residence.
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To identify patients with complex needs in Medicare
claims, we identified eligible Medicare beneficiaries
who were 66 years or older, had full Parts A and B feefor-service coverage, and were living in the 50 states
or the District of Columbia, and we limited our sample
to 2 groups: frail, older patients and patients with multimorbidities. Following the claims-based frailty indicators defined by Kim and Schneeweiss12 and Joynt et
al,13 we created a cohort of frail, older patients (eTable
2 in the Supplement). We used International Statistical
Classification of Diseases and Related Health Problems, Tenth Revision codes to identify beneficiaries in
the multimorbidity cohort, which included those with
at least 2 of a list of 18 chronic conditions14 selected
for their chronic nature and association with mortality
and costs (eTable 3 in the Supplement).15
Variable Descriptions
We reported beneficiary demographic characteristics
(age in years, sex, race/ethnicity, and socioeconomic
status) and dual eligibility for Medicaid. We identified
nursing home residents using Medicare Parts A and B
claims if they had eligible place of service and Common Procedural Terminology codes defining use of
a nursing facility (eTable 4 in the Supplement).16 For
this covariate, we did not distinguish between shortterm and long-term stay residents. For each beneficiary, we presented the number of reported hierarchical
condition categories in 2016.15
The primary outcomes of interest included quality of
care, health care utilization, spending, and interactions
with the health care system for patients with complex
needs. We measured quality with annual measures for
the number of all-cause prevention quality indicator
admissions17 and 30-day all-cause readmissions. We
measured health care utilization by examining acute
care or critical access hospital admissions, evaluation
and management (E&M) visits in ambulatory settings,
inpatient days, and emergency department (ED) visits
not leading to admission. We measured spending with
annual total spending and computed beneficiary total
post–acute care spending. Interactions with the health
care system were measured with health care contact
days, defined as the number of days per year in an
inpatient setting or with a practitioner visit, procedure,
imaging study, or laboratory test in an ambulatory
setting18 and, for patients with at least 4 ambulatory visits, a continuity-of-care index calculated as a

Herfindahl-Hirschman index for patients. The continuity-of-care index is higher for patients getting more of
their care from fewer practitioners, with a value of 1 if
all care is received by a single practitioner.19 We also
reported 1-year mortality status among beneficiaries.
Statistical Analysis
We compared characteristics among Medicare enrollees with complex needs attributed to ACOs across the
care management and coordination index using multivariate regression models. We modeled beneficiary
outcomes as functions of the beneficiary-attributed
ACO–reported care management and coordination
index by tertile, controlling for demographic characteristics, dual eligibility for Medicaid, nursing home
residency, frailty, and multiple chronic condition measures. Least squares regression models were used for
all outcome measures, and heteroscedasticity-robust
SEs were clustered at the ACO level. In sensitivity
analyses, we restricted the sample to include beneficiaries with frailty and those with at least 3 of the 18
selected chronic conditions. We also reestimated our
initial multivariate regression models and controlled
for geography measured by census regions. Statistical tests conducted in this analysis were 2-sided, with
P < .05 considered to be statistically significant.
Results
The sample consisted of 244 MSSP ACOs with NSACO survey data on care management and coordination
processes. A total of 1 402 582 Medicare beneficiaries
with complex conditions (mean [SD] age, 78 [8.0]
years; 55.1% female) were studied. Characteristics of
beneficiaries attributed to the survey respondents (n = 1
402 582) were similar overall to those attributed to
nonrespondents (n = 937 557) except for differences in
the proportions of females (55.1% among respondents
vs 55.5% among nonrespondents) (eTable 5 in the
Supplement), individuals with nonwhite race/ethnicity
(13.9% vs 20.6%), beneficiaries living in high-poverty
census tracts (17.0% vs 18.3%), nursing home residents (29.6% vs 28.5%), and dually eligible beneficiaries (18.1% vs 21.6%).
The ACOs were grouped into tertiles of the care
management and coordination index score (84 in the
bottom tertile, 97 in the middle tertile, and 63 in the
top tertile) (Table 1), which was skewed to the right
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and ranged from 2 (lowest intensity) to 16 (highest intensity). The ACOs reported considerable variation in
their care management and transition activities, even
among those most commonly provided. More than 48
ACOs (76.2%) in the highest care management and
coordination index tertile reported that they segmented
high-risk patients, dividing them into groups based on
common care needs, compared with only 42 (50.0%)
in the lowest tertile. Other care management activities were largely similar among ACOs within tertiles,
with chronic care management processes being the
most comprehensive (median, 8.0 [interquartile range
(IQR), 7.0-9.0] for the highest tertile and 6.0 [IQR,
5.0-7.0]) and shared decision-making process being
the least (median, 7.0 [IQR, 6.0-8.0] for the highest
tertile and 5.0 [IQR, 3.0-6.0] for the lowest tertile on
a 9-point scale). Among potential strategies to reduce
the risk of readmission for hospitalized patients undergoing a care transition to home or post–acute care,
more than 90% of ACOs in the highest tertile of the
care management and coordination index reported pro32

viding medication reconciliation (58 [92.1%]), transmitting discharge summaries to practitioners accepting
care of the patients (58 [92.1%]), having standardized
processes in place to ensure timely follow-up with
primary and specialty care (61 [96.8%]), and following up via telephone within 72 hours of discharge (60
[95.2%]). In contrast, ACOs reported that the strategy
adopted least was in-home follow-up within 72 hours
of discharge across each tertile (24 [38.1%] in the
highest tertile vs 2 [2.4%] in the lowest tertile). Overall use of patient navigators and care managers for
most or all patients varied widely across tertiles (highest tertile: 57 [90.5%]; lowest tertile, 17 [20.2%]), as
did the use of care managers or health coaches after
discharge (highest tertile, 59 [93.7%]; lowest tertile,
13 [15.5%]).
Patients with complex needs (1 402 582 overall, with
445 829 in the bottom tertile, 566 633 in the middle
tertile, and 390 120 in the top tertile of the care management and coordination index) represented 29.5% of
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all MSSP-attributed Medicare beneficiaries 66 years or
older. There was overlap among categories; more than
14% of the sample with complex needs met criteria
for both frailty and 2 or more chronic conditions. The
ACO-attributed beneficiaries with complex needs
were similar across tertiles of the care management
and coordination index with a few exceptions (Table
2). Patients with complex needs had a median number of hierarchical condition categories of 3.0 (IQR,
2.0-5.0) (all tertiles). Comparing patients attributed to
ACOs in the top vs bottom tertiles, patients in the top
tertile were less likely to have nonwhite race/ethnicity
(13.1% vs 15.2%), live in a high-poverty census tract
(16.5% vs 16.8%), and have dual eligibility for Medicaid (17.6% vs 18.1%) but were more likely to reside in
a nursing home (30.7% vs 29.5%).
Unadjusted outcomes in patients with complex needs
varied slightly when examined across care management and coordination index tertiles. Compared with
beneficiaries assigned to ACOs in the bottom tertile of
care management and coordination activities, those assigned to ACOs in the top tertile had identical median
prevention quality indicator admissions and 30-day
all-cause readmissions (0 per beneficiary across all
tertiles), hospitalization and emergency department
visits (1.0 per beneficiary in bottom and top tertiles),
evaluation and management visits in ambulatory settings (14.0 per beneficiary [interquartile range (IQR),
8.0-21.0] in both tertiles), longer median inpatient days
(11.0 [IQR, 4.0-33.0] vs 10.0 [IQR, 4.0-32.0]), higher
median annual spending ($14 350 [IQR, $4876-$36
119] vs $14 229 [IQR, $4805-$36 268]), lower median
health care contact days (28.0 [IQR, 17.0-44.0] vs
29.0 [IQR, 18.0-45.0]), and lower continuity-of-care
index (0.12 [IQR, 0.08-0.20] vs 0.13 [IQR, 0.08-0.21])
(Table 2). The MSSPs with the highest reported care
management and coordination activities had a higher
mean mortality rate than those in the bottom tertile
(12.3% vs 11.9%).
In multivariate regression analyses, quality of care and
health care utilization outcomes were measured per
100 beneficiaries for ease of presentation. We did not
find statistically different prevention quality indicator
admissions (−0.03; 95% CI, −0.91 to 0.85; P = .95) and
30-day readmissions (−0.02; 95% CI, −0.52 to 0.48;
P = .94) between patients with complex needs attributed to MSSPs in the top care management and coor34

dination index tertile and those attributed to MSSPs in
the bottom tertile (Table 3). In patients in organizations
with the highest reported care management and coordination activities, changes were not significant for
E&M visits (−13.5; 95% CI, −116.3 to 89.4; P = .80),
acute care or critical access hospital admissions (−0.3;
95% CI, −3.1 to 2.4; P = .81), inpatient days (−0.1;
95% CI, −1.0 to 0.9; P = .89), and number of ED visits
(−0.2; 95% CI, −6.20 to 5.84; P = .95) compared with
patients in MSSPs reporting less care management and
coordination activities. We did not find statistically
significant differences in spending (−$505; 95% CI,
−$1756 to $746; P = .43 for change in total spending;
−$192; 95% CI, −$731 to $347; P = .48 for change
in post–acute care spending) for patients with complex needs in MSSPs in the top care management and
coordination tertile compared with those in the bottom
tertile. We estimated no difference in continuity-of-care
scores (−0.004; 95% CI, −0.01 to 0.004; P = .33) or
health care system contact days (−0.7; 95% CI, −2.4 to
1.0; P = .42) for patients attributed to MSSPs with the
highest reported care management and coordination
activities compared with those in MSSPs reporting less
activity. Results were unchanged after restricting the
sample to include beneficiaries with 3 or more chronic
conditions and after adjusting for geography (eTable 6
in the Supplement).
Discussion
To measure whether ACO efforts to manage and coordinate care are associated with health care utilization
and spending outcomes in groups likely to benefit from
such services, we used data from the NSACO to form a
care management and coordination index that plausibly
targets older patients with complex health needs. We
found wide variation in reported care management and
coordination activities across MSSP participants. For
example, when index scores were ranked by the level
of care management activity reported, we observed
large differences in the use of evidence-based approaches to care transitions for hospitalized patients. In
multivariate analyses of patient-level measures for 244
ACO respondents, we found that high levels of care
management and coordination intensity were not associated with significant differences in hospitalizations,
inpatient days, E&M visits in ambulatory settings,
spending, and health care system contact days despite
large samples of beneficiaries in each group of ACOs.
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Our results are in line with recent ACO literature4,20
noting the limitations of care management and coordination. This earlier work4,20 on ACOs used indirect
assessment of care management and coordination
activities. Our study is unique because we linked
health care organization information on management and coordination activities with claims-based
performance data, permitting study of whether and
how measures of care use and quality are associated
with an ACO’s care management and coordination
efforts. Prior studies4,20 that combined many ACOs
implementing limited management and coordination
efforts with those intensively pursuing evidence-based
strategies reported a lack of measured benefit even if
the strategies used by some ACOs were effective. In
articles4,21 that examined ACO performance compared
with non-ACO performance in clinically vulnerable
populations, some savings per beneficiary were found
in the clinically vulnerable groups; however, how the
ACOs achieved those savings was undefined.

The evidence base around care transition interventions, such as home visits after discharge, use of care
navigators, and other features included in the care
management and coordination index, is substantial,
with randomized clinical trials22-25 supporting their efficacy at reducing hospitalizations and spending. Our
work can be viewed as augmenting the evidence on
how such strategies may play out in the community.
When focusing on whether care management and coordination efforts by ACOs were associated with outcomes in older adults with complex needs, we did not
find any statistically significant associations between
care management and coordination and measures of
care quality, utilization, spending, or interactions with
the health care system. Findings in the care transition
interventions literature suggest that a reduction in cost
and utilization outcomes measured in our study may
be desirable except for E&M visits and continuity of
care, for which a favorable direction of the association
was less clear.
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We believe that the first step to better understanding
the promise or limitations of care management and
coordination is a better understanding of what health
care organizations are implementing to address care
needs for patients with complex needs. Given ample
evidence to support the care management and coordination strategies that we queried13,26-32 and given external factors, such as the hospital readmission reduction program, which might add incentives to provider
organizations to implement strategies for patients most
at risk of hospitalization, we found a low reported
use of evidence-based strategies designed to reduce
readmission among ACOs in the bottom tertile of care
management and coordination activities.
This study contributes to an important research gap—
assessing the association between the self-reported
care coordination activity of ACOs with performance
for vulnerable Medicare beneficiaries. Mixed-methods
work appears to be needed for care coordination activities to help better explain why evidence-based strategies do not generate the expected changes in spending,
utilization, and quality.
Although our study is not definitive and includes several limitations, our estimates on various outcomes are
indistinguishable from zero, indicating a call to invest
in these areas with caution and to track local results in
careful evaluations. Our results suggest that organizations should consider the effectiveness of investing
heavily in care coordination activities that are difficult to implement. These results have the potential
to inform practitioners and policy makers about ACO
activities under the umbrella of care coordination to
identify new areas of focus or improvement. As ACOs
focus on expanding care coordination and management efforts, it is important to continually evaluate the
effectiveness of those programs for different patient
populations.
Limitations
Our results should be interpreted considering several
limitations. Measures of care management and coordination were self-reported by ACO leaders who may
have incomplete information on care management
activity at clinical front lines regarding the quantity
and quality of services provided. We were unable to
measure and control for variability in the case loads
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and for care management and coordination program
delivery and duration at the ACO level.
Furthermore, there may be substantial differences
in execution of reported activities that may result in
important heterogeneity in the effectiveness of these
activities. This is a challenge for any innovation being diffused to a heterogeneous set of practices with
heterogeneous capabilities. In this article, we aimed
to measure whether these efforts had an association.
Although we did not find significant differences in cost
or utilization outcomes and were unable to measure
patient experience and physician satisfaction, care
management and coordination programs might improve these outcomes.33 Although our study focused
on the largest Medicare ACO program, the MSSP, our
results may not be generalizable to other models.
The most important limitation of our study is its crosssectional nature, which does not allow for causal interpretation. Because we used claims-based methods,
residual, unmeasured differences between the comparison groups were possible. If ACOs with high levels
of care management had sicker patients not captured
by our claims-based measures, illness would have not
been adequately adjusted for and an underlying association between care management and coordination
and outcomes would not have been observed. Analyses using longitudinal data would allow the evaluation
of activity duration and intensity and the assessment
of the association of length of exposure to care management and coordination with outcomes. Although
we used the most recent data available and closer to
the time of our survey, we recognize that the claims
predate our survey data. The lack of statistical differences in beneficiary outcomes across ACOs could be
justified if ACOs had statistically indistinguishable
levels of care management and coordination activities
in 2016. However, it seems unlikely that ACOs with
comprehensive care management and coordination
activities began those efforts only after 2016. Another
limitation is that we categorized MSSPs using an
index of distinct care management and coordination
activities that we hypothesized could influence care
quality, outcomes, and costs for patients with complex
needs, but the measure does not distinguish the individual components of care management activity. We
did, however, present the underlying distribution of
components contributing to the index.
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Although our survey questions asked about the basic
structural components that facilitate care management,
they were not exhaustive. Additional components of
care management and coordination occurring in conjunction with or outside the health care system (social
and economic support, transportation, and food and
housing)6 are important in caring for the whole patient
across settings. Also, ACOs with high reported care
management and coordination activities had fewer
participants with nonwhite race/ethnicity compared
with those reporting less activity and non–survey respondents, suggesting that the survey may tell us little
about organizations that serve nonwhite populations.
Although our study is not definitive, our estimates
on various outcomes suggest the potential need for
caution in future investments in care management and
coordination.
Conclusions
In this study, the ACO self-reports of care management and coordination capacity were not associated
with differences in spending or measured outcomes
for patients with complex needs. Future efforts to care
for patients with complex needs should assess whether
strategies found to be effective in other settings are being used, and if so, why they fail to meet expectations.
This is an open access article distributed under the
terms of the CC-BY License. © 2019 Ouayogodé MH
et al. JAMA Network Open. Published: July 12, 2019.
doi:10.1001/jamanetworkopen.2019.6939
REFERENCES
1. Kamal R, Claxton G, Cox C, Sroczynski N.
How do health expenditures vary across the population? 2016. https://www.healthsystemtracker.org/
chart-collection/health-expenditures-vary-acrosspopulation/?_sf_s=How+Do+Health+Expenditures+Vary+Across+the+Population#item-among-repo
rting-fair-poor-health-considerable-concentrationhealth-spending-2. Accessed October 18, 2018.
2. Lewis VA, Schoenherr K, Fraze T, Cunningham A. Clinical coordination in accountable care
organizations: a qualitative study. Health Care
Manage Rev. 2019;44(2):127-136. doi:10.1097/
HMR.0000000000000141
3. Hsu J, Price M, Vogeli C, et al. Bending the

spending curve by altering care delivery patterns:
the role of care management within a pioneer
ACO. Health Aff (Millwood). 2017;36(5):876-884.
doi:10.1377/hlthaff.2016.0922
4. McWilliams JM, Chernew ME, Landon BE.
Medicare ACO program savings not tied to
preventable hospitalizations or concentrated
among high-risk patients. Health Aff (Millwood). 2017;36(12):2085-2093. doi:10.1377/
hlthaff.2017.0814
5. McDonald KM, Sundaram V, Bravata DM, et
al. Closing the Quality Gap: A Critical Analysis of
Quality Improvement Strategies. Rockville, MD:
Agency for Healthcare Research and Quality;
2007. Report 04(07)-0051-7.
6. Donelan K, Barreto EA, Michael CU, Nordby P, Smith M, Metlay JP. Variability in care
management programs in Medicare ACOs: a
survey of medical directors. J Gen Intern Med.
2018;33(12):2043-2045. doi:10.1007/s11606-0184609-1
7. O’Malley AS, Rich EC, Sarwar R, et al. How
accountable care organizations use population segmentation to care for high-need, high-cost patients.
Issue Brief (Commonw Fund). 2019;2019:1-17.
https://www.commonwealthfund.org/publications/
issue-briefs/2019/jan/how-acos-use-segmentationhigh-need-high-cost. Accessed Jube 17, 2019.
8. Centers for Medicare & Medicaid Services. Medicare Shared Savings Program Shared Savings and
Losses and Assignment Methodology Specifications: Applicable Beginning Performance Year
2016. Woodlawn, MD: Centers for Medicare &
Medicaid Services; 2016.
9. Equator Network. The Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) statement: guidelines for reporting
observational studies. 2015. http://www.equatornetwork.org/reporting-guidelines/strobe/. Accessed
April 30, 2019.
10. Peck K, Usadi B, Mainor A, Newton H, Meara
E. How ACOs Are Caring for People with Complex Needs. New York, NY: Commonwealth Fund;
2018.
11. US Census Bureau. How the Census Bureau measures poverty. 2016. https://www.census.gov/topics/income-poverty/poverty/about.html. Accessed
April 7, 2016.
12. Kim DH, Schneeweiss S. Measuring frailty using

www.aamcn.org | Vol. 6, No. 3 | Journal of Managed Care Nursing

37

claims data for pharmacoepidemiologic studies
of mortality in older adults: evidence and recommendations. Pharmacoepidemiol Drug Saf.
2014;23(9):891-901. doi:10.1002/pds.3674
13. Joynt KE, Figueroa JF, Beaulieu N, Wild RC,
Orav EJ, Jha AK. Segmenting high-cost Medicare patients into potentially actionable cohorts.
Healthc (Amst). 2017;5(1-2):62-67. doi:10.1016/j.
hjdsi.2016.11.002
14. Bynum JPW, Chang CH, Austin A, Carmichael
D, Meara E. Outcomes in older adults with multimorbidity associated with predominant provider of
care specialty. J Am Geriatr Soc. 2017;65(9):19161923. doi:10.1111/jgs.14882
15. Centers for Medicare & Medicaid Services. Risk
adjustment. 2018. https://www.cms.gov/Medicare/
Health-Plans/MedicareAdvtgSpecRateStats/RiskAdjustors.html.Accessed September 28, 2019.
16. Centers for Medicare & Medicaid Services. Nursing Facility Services (Codes 99304-99318). Woodlawn, MD: Centers for Medicare & Medicaid
Services; 2006.
17. Agency for Healthcare Research and Quality.
AHRQ Quality Indicators: Guide to Prevention
Quality Indicators: Hospital Admission for Ambulatory Care Sensitive Conditions. Rockville,
MD: Agency for Healthcare Research and Quality;
2002.
18. Bynum JP, Meara E, Chang C-H, Rhoads JM,
Bronner KK. Our Parents, Ourselves: Health
Care for an Aging Population: A Report of the
Dartmouth Atlas Project. Lebanon, NH: Dartmouth Institute for Health Policy and Clinical
Practice; 2016.
19. Nyweide DJ, Anthony DL, Bynum JP, et al.
Continuity of care and the risk of preventable
hospitalization in older adults. JAMA Intern Med.
2013;173(20):1879-1885. doi:10.1001/jamainternmed.2013.10059
20. McWilliams JM. Cost containment and the
tale of care coordination. N Engl J Med.
2016;375(23):2218-2220. doi:10.1056/
NEJMp1610821
21. Colla CH, Lewis VA, Kao L-S, O’Malley
AJ, Chang C-H, Fisher ES. Association between Medicare accountable care organization
implementation and spending among clinically
vulnerable beneficiaries. JAMA Intern Med.
2016;176(8):1167-1175. doi:10.1001/jamain38

ternmed.2016.2827
22. Coleman EA, Smith JD, Frank JC, Min SJ,
Parry C, Kramer AM. Preparing patients and
caregivers to participate in care delivered across
settings: the Care Transitions Intervention. J Am
Geriatr Soc. 2004;52(11):1817-1825. doi:10.1111/
j.1532-5415.2004.52504.x
23. Coleman EA, Parry C, Chalmers S, Min SJ.
The care transitions intervention: results of
a randomized controlled trial. Arch Intern
Med. 2006;166(17):1822-1828. doi:10.1001/
archinte.166.17.1822
24. Parrish MM, O’Malley K, Adams RI, Adams
SR, Coleman EA. Implementation of the care
transitions intervention: sustainability and lessons
learned. Prof Case Manag. 2009;14(6):282-293.
doi:10.1097/NCM.0b013e3181c3d380
25. Voss R, Gardner R, Baier R, Butterfield K,
Lehrman S, Gravenstein S. The care transitions
intervention: translating from efficacy to effectiveness. Arch Intern Med. 2011;171(14):1232-1237.
doi:10.1001/archinternmed.2011.278
26. Farrell T, Tomoaia-Cotisel A, Scammon D, Day
J, Day R, Magill M. Care Management: Implications for Medical Practice, Health Policy, and
Health Services Research. Rockville, MD: Agency
for Healthcare Research and Quality; 2015.
27. Vogeli C, Spirt J, Brand R, et al. Implementing
a hybrid approach to select patients for care management: variations across practices. Am J Manag
Care. 2016;22(5):358-365.
28. Blumenthal D, Chernof B, Fulmer T, Lumpkin J, Selberg J. Caring for high-need, highcost patients: an urgent priority. N Engl J
Med. 2016;375(10):909-911. doi:10.1056/
NEJMp1608511
29. Hibbard JH, Greene J. What the evidence shows
about patient activation: better health outcomes
and care experiences; fewer data on costs. Health
Aff (Millwood). 2013;32(2):207-214. doi:10.1377/
hlthaff.2012.1061
30. Greene J, Hibbard JH, Sacks R, Overton V, Parrotta CD. When patient activation levels change,
health outcomes and costs change, too. Health Aff
(Millwood). 2015;34(3):431-437. doi:10.1377/
hlthaff.2014.0452
31. Ivey SL, Shortell SM, Rodriguez HP, Wang YE.
Patient engagement in ACO practices and patientreported outcomes among adults with co-occurring

www.aamcn.org | Vol. 6, No. 3 | Journal of Managed Care Nursing

chronic disease and mental health conditions.
Med Care. 2018;56(7):551-556. doi:10.1097/
MLR.0000000000000927
32. Lee KK, Yang J, Hernandez AF, Steimle AE, Go
AS. Post-discharge follow-up characteristics associated with 30-day readmission after heart failure
hospitalization. Med Care. 2016;54(4):365-372.
doi:10.1097/MLR.0000000000000492
33. Figueroa JF, Feyman Y, Zhou X, Joynt Maddox K. Hospital-level care coordination strategies
associated with better patient experience. BMJ
Qual Saf. 2018;27(10):844-851. doi:10.1136/bmjqs-2017-007597
ARTICLE INFORMATION
Corresponding Author: Mariétou H. Ouayogodé, PhD, The
Dartmouth Institute for Health Policy & Clinical Practice, Geisel
School of Medicine at Dartmouth, One Medical Center Drive,
Williamson Translational Research Bldg, Level 5, Lebanon, NH
03756 (marietou.h.l.ouayogode@dartmouth.edu).
Author Contributions: Dr Ouayogodé had full access to all the
data in the study and takes responsibility for the integrity of the
data and the accuracy of the data analysis.
Concept and design: Ouayogodé, Meara, Bynum, Colla.
Acquisition, analysis, or interpretation of data: Ouayogodé,
Mainor, Meara, Bynum.

Agency for Healthcare Research and Quality during the conduct
of the study and having work supported by grants to Dartmouth
College from the National Institutes of Health and the Agency
for Healthcare Research and Quality. Dr Bynum reported having work supported by grants to Dartmouth College from the
National Institutes of Health. Dr Colla reported receiving grants
from the Six Foundation Collaborative, the California Healthcare
Foundation, the National Institutes of Health, and the Agency for
Healthcare Research and Quality during the conduct of the study.
Funding/Support: Wave 4 of the National Survey of Accountable Care Organizations was supported by grant 20160616
from The Commonwealth Fund, grant R01MH109531 from the
National Institute of Mental Health of the National Institutes
of Health, and grant 20249 from the California Health Care
Foundation. This work was supported by the Six Foundation
Collaborative: grant 20171072 from The Commonwealth Fund,
grant 18011 from the Peterson Center on Healthcare, grant 74883
from the Robert Wood Johnson Foundation, grant 17-013 from
The SCAN Foundation, The John A. Hartford Foundation, the
Millbank Memorial Fund, and grant 1U19HS024075 from the
Agency for Healthcare Research and Quality’s Comparative
Health System Performance Initiative.
Role of the Funder/Sponsor: The funding sources reviewed
the manuscript but had no role in the design and conduct of the
study; collection, management, analysis, and interpretation of the
data; preparation or approval of the manuscript; and the decision
to submit the manuscript for publication.
Disclaimer: The content is solely the responsibility of the authors
and does not necessarily represent the official views of the National Institutes of Health.

Drafting of the manuscript: All authors.
Critical revision of the manuscript for important intellectual
content: All authors.
Statistical analysis: Ouayogodé, Meara, Bynum, Colla.
Obtained funding: Meara, Colla.
Administrative, technical, or material support: Ouayogodé,
Mainor, Meara, Colla.
Supervision: All authors.
Conflict of Interest Disclosures: Dr Ouayogodé reported receiving grants from the Six Foundation Collaborative (including
The Commonwealth Fund, The John A. Hartford Foundation,
the Peterson Center on Healthcare, the Robert Wood Johnson
Foundation, The SCAN Foundation, and the Milbank Memorial
Fund) during the conduct of the study and having work supported
by grants to Dartmouth College from the Agency for Healthcare
Research and Quality. Mr Mainor reported having work supported by grants to Dartmouth College from the Six Foundation
Collaborative during the conduct of the study. Dr Meara reported
receiving grants from the National Institutes of Health, The
Commonwealth Fund, the Six Foundation Collaborative, and the
www.aamcn.org | Vol. 6, No. 3 | Journal of Managed Care Nursing

39

40

www.aamcn.org | Vol. 6, No. 3 | Journal of Managed Care Nursing

Association Between Switching to a High-Deductible
Health Plan and Discontinuation of Type 2 Diabetes
Treatment
A. Mark Fendrick, MD(1); Jason D. Buxbaum, MHSA(1); Yuexin Tang, PhD(2); Anna
Vlahiotis, MA(3); Donna McMorrow, BS(3); Swapnil Rajpathak, MD, DrPH(2); Michael E.
Chernew, PhD(4)
1. Center for Value-Based Insurance Design, University of Michigan, Ann Arbor; 2. Merck Research
Laboratories, Merck & Co, Inc, Kenilworth, New Jersey; 3. IBM Watson Health, Cambridge, Massachusetts;
4. Department of Health, Harvard Medical School, Boston, Massachusetts

Abstract
Importance High-deductible health plans (HDHPs) are a common cost-savings option for employers but may lead to underuse of necessary treatments because beneficiaries bear the full cost
of health care, including medications, until a deductible is met.
Objectives To evaluate the association between switching from a non-HDHP to an HDHP and
discontinuation of antihyperglycemic medication and to assess whether the association differs in
patients using branded vs generic antihyperglycemic medications.
Design, Setting, and Participants This retrospective matched cohort study used administrative
claims from MarketScan databases to identify commercially insured adult patients with type 2
diabetes who used at least 1 antihyperglycemic medication in 2013. Patients in the HDHP cohort
(n = 1490) were matched by propensity scores to a non-HDPH control cohort (n = 1490). Data
were collected and analyzed from January 1, 2013, through December 31, 2014.
Exposures Switching from a non-HDHP in 2013 to a full replacement HDHP in 2014 (no nonHDHP option offered) vs staying on a non-HDHP.
Main Outcomes and Measures Difference-in-differences models estimated discontinuation of
branded and generic antihyperglycemic medications.
Results Among the 2980 patients included in the analysis (1932 men [64.8%]; mean [SD] age,
HDHP cohort: 52.6 [6.9] years; non-HDHP cohort: 52.7 [7.3] years), no difference between the
HDHP and non-HDHP cohorts was found in unadjusted follow-up discontinuation rates for all
antihyperglycemic medications (255 [22.7%] vs 255 [23.3%]; P = .72); however, among patients
using branded medication, a significantly greater proportion of patients in the HDHP group did
not refill branded medications (81 of 396 [20.5%] vs 61 of 437 [14.0%]; P = .009). Difference-indifferences models were not statistically significant.
Conclusions and Relevance These findings suggest switching to an HDHP is associated with discontinuation specifically of branded medications. Unintended health consequences may result and
should be considered by employers making health care benefit decisions.
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Key Points
Question What is the association between switching from a non–high-deductible to a high-deductible
health plan and discontinuation of antihyperglycemic medication?
Findings In this matched cohort study of 2980 adults with type 2 diabetes who were taking at least 1 antihyperglycemic medication, there was no difference in unadjusted discontinuation rates between groups with
and without a high-deductible health plan. However, a greater proportion of patients with high-deductible
health plans did not refill branded medications.
Meaning Among patients using branded medications, switching to a high-deductible health plan may be
associated with discontinuation of medication; however, this study’s results suggest no association between
discontinuation of antihyperglycemic medications and switching to an HDHP overall.
Introduction
In 2017, 28% of US adults with employer-sponsored
insurance were enrolled in high-deductible health
plans (HDHPs) requiring a general deductible of at
least $1000 for single coverage or $2000 for family
coverage.1 Among US individuals enrolled in singleonly coverage through HealthCare.gov, 44% faced a
general deductible of $1000 or more.2 High cost-sharing of this variety has been associated with financial
stress,3 worse disease control,4 increases in hospitalizations,5,6 and exacerbation of health disparities.7
The potential for high out-of-pocket costs to adversely
affect disease control for the 30.3 million US individuals with type 2 diabetes is especially concerning.8 Use
of antihyperglycemic medications, along with certain
key services, is critical for successful management.9
Multiple medications may be needed to achieve and
sustain healthy glucose levels.10 The failure to achieve
and maintain adequate disease control is responsible
for more than 450 000 emergency department visits,
168 000 hospitalizations for diabetic ketoacidosis, and
108 000 lower extremity amputations each year.8 Type
2 diabetes also greatly increases the risks of cardiovascular and kidney disease.8 For these reasons, controlling type 2 diabetes is “one of the most important public health challenges of the twenty-first century.”11(p1)
A recent systematic review by Agarwal and colleagues12 assessed the association between enrollment in HDHPs and clinical and economic outcomes.
Consistent with the findings of the RAND Health
42

Insurance Experiment,13 Agarwal et al12 concluded that
HDHPs can achieve savings by reducing the use of
appropriate and inappropriate care alike. Their review
found that 7 of 12 included studies found significant
reductions in preventive care, with 5 of 13 included
studies reporting a decrease in adherence to medication regimens. Among those examining any association between HDHP enrollment and the use of antihyperglycemic medications specifically, one study14
found no significant association; a second study15
found significant decreases in the number of prescriptions, the proportion of days covered, and adherence
after one year but no significant changes after two
years; and a third study16 reported mixed findings
across measures of use.
One explanation for these inconsistent findings could
be the failure to distinguish between the use of generic
and branded antihyperglycemic agents among these
three studies.14-16 Enrollment in HDHPs may have different effects for those patients for whom a branded
option is the indicated treatment, such as those for
whom generic agents are contraindicated or who fail
to meet their clinical goals. The present study hypothesized that generic medications for management of type
2 diabetes—almost always less expensive than their
branded counterparts—would be less susceptible to
cost-related underuse than branded medications after
HDHP enrollment. A more nuanced understanding of
the association between HDHP enrollment and medication use could support efforts to reduce the risks of
cost-related medication underuse through innovative
benefit designs and could help identify patients at risk

www.aamcn.org | Vol. 6, No. 3 | Journal of Managed Care Nursing

of cost-related underuse.
Methods
This retrospective matched cohort study was based on
US administrative claims data contained in the IBM
MarketScan research databases.17 All database records
are statistically deidentified and certified to be fully
compliant with US patient confidentiality requirements set forth in the Health Insurance Portability and
Accountability Act of 1996 (HIPAA). Guidelines from
the US Department of Health and Human Services
Office for Human Research Protections indicate that
institutional review board oversight is not necessary
since this study did not involve intervention or interaction with patients and that the database contains only
deidentified data in compliance with HIPAA. This
study followed the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE)
reporting guideline.
The MarketScan Commercial Claims and Encounters
database contains the inpatient, outpatient, and outpatient prescription drug experience of approximately
120.3 million employees and their dependents covered under a variety of fee-for-service and managed
care health plans, including large medical institutions,
point-of-service plans, indemnity plans, and health
maintenance organizations, from January 1, 1995,
through December 31, 2014. As of 2013, the database
included 35 million covered lives. The MarketScan
Commercial Claims and Encounters database provides detailed cost, use, and outcomes data for health
care services performed in inpatient and outpatient
settings. The medical claims are linked to outpatient
prescription drug claims and person-level enrollment
data through the use of unique enrollee identifiers.
The MarketScan Benefit Plan Design database was
also used. This database contains detailed information on the benefit plan characteristics for a subset of
the health plans represented in the commercial database. Information is abstracted from summary plan
description booklets and includes financial provisions,
descriptions of health service benefits, managed care
features, and health coverage types. Patients for whom
benefit design data was linked with health care claims
data were considered for the study.
The study population consisted of patients enrolled in

HDHPs and non-HDHPs during the study period. The
HDHPs were defined as health plans with minimum
patient out-of-pocket deductible amounts of $1250
for single members and $2500 for families, keeping
in line with thresholds set by the Internal Revenue
Service for 2013 and 2014.18 Health plans that did not
require patient out-of-pocket deductibles and health
plans with out-of-pocket deductibles less than the
Internal Revenue Service thresholds were considered
to be non-HDHPs. Owing to the nature of HDHPs,
patients who are given the option to switch into an
HDHP and elect to switch may be more likely to be
healthy and to have less use of health care resources
and health-related expenditure. Therefore, to avoid
self-selection bias, patients identified as enrolled in
an HDHP were selected from employers whose employees’ only coverage option was to switch from a
non-HDHP to an HDHP during the study period. Full
replacement, the term for the nonoptional switch from
a non-HDHP to an HDHP, was assessed on the employer level through a manual review of health plan
options. The study period of January 1, 2013, through
December 31, 2014, was selected because it coincides
with when the available data set provided the most
comprehensive picture of plan designs that met our
full replacement criteria.
A cohort of exposed patients with evidence of full
replacement enrollment into an HDHP on January 1,
2014, after being enrolled in a non-HDHP benefit design during calendar year 2013 was identified. A control group of patients who remained in a non-HDHP
on January 1, 2014, was also identified.
Patients were required to have at least 1 inpatient or
at least 2 nondiagnostic outpatient medical claims for
type 2 diabetes (International Classification of Diseases, Ninth Revision, Clinical Modification [ICD9-CM] diagnosis code 250.x0 or 250.x2) at any time
from January 1, 2013, through December 31, 2014.
Patients also had to have at least 12 months of continuous enrollment in medical and pharmacy benefits
from a non-HDHP from January 1 through December
31, 2013 (baseline period), and at least 12 months
of continuous enrollment in medical and pharmacy
benefits from January 1 through December 31, 2014
(follow-up period), for a total of 24 months of continuous enrollment. Further, patients were required to be
18 years or older as of January 1, 2013, and to have
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at least 1 outpatient pharmacy claim for an antihyperglycemic agent other than insulin during the baseline
period. Patients with at least 1 nondiagnostic inpatient
or outpatient medical claim with a diagnosis code for
type 1 diabetes (ICD-9-CM code 250.x1 or 250.x3) or
gestational diabetes (ICD-9-CM code 648.8x) in any
position during the baseline period or the follow-up
period were excluded from the study.
Patient age, sex, region of residence (Northeast, North
Central, South, West, or unknown), health plan type
(HDHP vs non-HDHP), total health care expenditures,
and whether or not a patient’s employer made any
contribution to a health reimbursement or health savings account were captured during the baseline period.
Clinical characteristics, including the Deyo-Charlson
Comorbidity Index (a proxy measure for comorbidity
burden)19; the count of antihyperglycemic medications; and whether a patient was a new vs experienced
user of antihyperglycemic medication, were measured.
New vs experienced users were identified according
to whether the first prescription fill date occurred in
the first 90 days of the 2013 calendar year (January 1
through March 31, 2013) or in days 91 through 365
(April 1 through December 31, 2013).
The primary outcomes of interest were refill and, separately, discontinuation of antihyperglycemic medication. In this study, refill of medication was defined as
evidence of having one or more prescriptions for any
antihyperglycemic medication during the follow-up
period after at least one initial medication prescription in the baseline period. Medication refills (or lack
thereof) were measured among the following three
mutually exclusive groups: use of all medications,
only branded medications, and only generic medications, with use initiated during the baseline period
among all patients. Branded medications included all
medications for which a branded form was available
regardless of the availability of a generic medication
with the same active ingredient. Discontinuation was
defined as the failure to fill a prescription for any antihyperglycemic medication within 60 days of exhausting the supply of the previous prescription. To account
for patients overstocking their medications, in cases of
overlapping days’ supply between two prescriptions
with the same generic ingredient(s), the start date of
the subsequent prescription was adjusted to be the day
after the prior fill had ended, regardless of the fill date.
44

Discontinuation was measured among the following
three mutually exclusive groups: all medications, only
branded medications, and only generic medications,
with use initiated during the baseline period for all
patients. Discontinuation was measured in the baseline
and follow-up periods. During the follow-up period,
discontinuation rates were only measured among
patients who did not discontinue therapy during the
baseline period. All study variables were measured
based on inpatient medical, outpatient medical, and
outpatient pharmaceutical claims data using ICD-9CM diagnosis and procedure codes, Current Procedural Terminology codes, Healthcare Common Procedure
Coding System codes, and National Drug Codes as
appropriate.
Statistical Analysis
Propensity scores were estimated using a logistic
regression model. The dependent variable was a binary indicator for membership in the full replacement
HDHP cohort.20 A vector of independent variables
consisted of the following patient demographic, insurance, and clinical characteristics as described above:
age, sex, region of residence, family size, DeyoCharlson Comorbidity Index score, total number of
antihyperglycemic medications used, baseline antihyperglycemic medication adherence, new vs prevalent
use of antihyperglycemic medication during baseline,
total medical expenditures during baseline exceeding
$2500, and whether or not a patient’s employer made
any contribution to a health savings or a health reimbursement account during the follow-up period.
Once the propensity score was estimated, patients in
the HDHP group were matched to patients in a nonHDHP group at a 1:1 ratio using the nearest-neighbor
technique, enforcing a caliper of 0.25 times the SD of
the propensity score.21 The discriminative accuracy of
the propensity score model was evaluated using the
area under the receiver operating characteristic curve,
also known as the C statistic. The balance achieved by
the propensity score matching was assessed by comparing the prematching and postmatching distributions
of the independent variables included in the propensity
score model via the standardized difference, a measure
of balance that is not sensitive to study sample sizes
and therefore less susceptible than t tests and χ2 tests
to type I error in the presence of large samples or type
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II error in the presence of small samples.22
For refill and discontinuation measures, bivariate
descriptive statistics were used to test for statistically significant differences between the HDHP and
non-HDHP cohorts. We used χ2 tests to test for differences in categorical variables and unpaired t tests with
unequal variances and 2-tailed hypothesis or analysis
of variance for differences in continuous variables.
P ≤ .05 was selected a priori as the maximum P value
for which differences were considered statistically
significant.
This study used a difference-in-differences method
to assess the association between HDHP benefit plan
design and discontinuation. Discontinuation (gap ≥60
days) was assessed during the baseline and follow-up
periods. Baseline and follow-up discontinuation were
compared in the HDHP and non-HDHP cohorts, and
baseline discontinuation was compared with follow-up
period discontinuation within each cohort (eg, baseline
vs follow-up). For each difference-in-differences estimation, the change in discontinuation for the HDHP
cohort was compared with their propensity score–
matched non-HDHP controls. Second, discontinuation
(no refills) during the follow-up period was compared
between HDHP and matched non-HDHP cohorts. Data
were analyzed from January 1, 2013, through December 31, 2014. All analyses were conducted using SAS,
version 9.4 (SAS Institute Inc).
Results
A total of 125 032 patients were identified in the MarketScan Benefit Plan Design and Commercial Claims
and Encounters research databases, with enrollment
in an HDHP benefit design in the calendar year 2014.
Of these, 99 006 had at least 12 months of continuous
enrollment in medical and pharmacy benefits in a nonHDHP from January 1 through December 31, 2013,
with evidence of full replacement enrollment (nonoptional switch) into an HDHP on January 1, 2014. Of
these, 1496 were 18 years or older, had a diagnosis of
type 2 diabetes, and had at least 1 outpatient pharmacy
claim for an antihyperglycemic medication (other than
insulin) from January 1, 2013, through December 31,
2014. A total of 1 772 022 patients without evidence
of enrollment in an HDHP as of January 1, 2014, after
enrollment in a non-HDHP in 2013 were also identi-

fied. After the application of all study eligibility criteria to the sample of patients without full replacement
in an HDHP plan, including the requirement for continuous eligibility for the full 24-month study period,
a total of 21 623 patients remained in the non-HDHP
cohort. After matching, 1490 patients from each cohort
were included in the study for a total of 2980 participants (1932 men [64.8%] and 1048 women [35.2%]).
The distribution of demographic and clinical characteristics is shown in Table 1. The mean (SD) age
of the study population was 52.6 (6.9) years in the
HDHP cohort and 52.7 (7.3) years in the non-HDHP
cohort, with the largest proportion of patients (670
[45.0%] in the HDHP cohort and 675 [45.3%] in the
non-HDHP cohort) aged 55 to 64 years. The study
sample included a higher proportion of male patients
(961 [64.5%] in the HDHP and 971 [65.2%] in the
non-HDHP cohorts) compared with female patients
(529 [35.5%] in the HDHP and 519 [34.8%] in the
non-HDHP cohorts), and most patients resided in the
North Central region (924 [62.0%] in the HDHP and
941 [63.2%] in the non-HDHP cohorts). More patients
in the non-HDHP cohort had mean baseline health
care expenditures at or exceeding $2500 compared
with those in the HDHP cohort (1104 [74.1%] vs 1088
[73.0%]). Patients in both cohorts had similar DeyoCharlson Comorbidity Index scores (mean [SD], 1.4
[1.0] vs 1.4 [1.2]).
Refill rates are presented in Table 2. When examining all antihyperglycemic medications, the difference
between patients in the HDHP and non-HDHP cohorts
who did not refill their baseline antihyperglycemic
medication was not significant (103 [6.9%] vs 97
[6.5%]; P = .80), nor was the discontinuation rate during the follow-up period (255 [22.7%] vs 255 [23.3%];
P = .72). However, when examining branded medications, a significantly higher proportion of patients
who switched to an HDHP did not refill their branded
antihyperglycemic medications during follow-up compared with patients in the non-HDHP cohort (81 of
396 [20.5%] vs 61 of 437 [14.0%]; P = .009).
The unadjusted patterns suggested a similar proportion
of patients in the HDHP cohort discontinued therapy
at any time during the study period compared with
patients in the non-HDHP cohort (620 [41.6%] vs 651
[43.7%]; P = .25). The difference in the proportion of
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patients in the HDHP (191 [48.2%]) and non-HDHP
(216 [49.4%]) cohorts who discontinued their branded
antihyperglycemic medications during the study was
not significant (P = .22). In addition, the proportion of
patients with at least 1 generic medication who discontinued treatment did not significantly differ between
the HDHP and non-HDHP cohorts (616 [43.8%] vs
625 [45.7%]; P = .32).
Difference-in-differences models suggested no statistically significant difference in all discontinuation
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of antihyperglycemic medication between the HDHP
and non-HDHP cohorts (Figure, panel A). As shown
in panels B and C of the Figure, among generic and
branded antihyperglycemic medications, the change
from baseline to follow-up discontinuation rate increased 1.81 and 4.24 percentage points for patients in
the HDHP group using generic and branded antihyperglycemic medications, respectively, compared with the
change for patients in the non-HDHP cohort, but the
results were not statistically significant in either group.
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Figure. Difference-in-Differences Comparison of Discontinuation Rates for Antihyperglycemic Medications

Discussion
This study showed that the association between HDHP
enrollment and antihyperglycemic medication refills
and subsequent discontinuation is mixed. Although no
statistically significant differences in rates of discontinuation of antihyperglycemic treatment were found,
the findings suggest a tendency toward switching to
less costly treatment options. These varied results
are consistent with the literature on the association
between HDHP enrollment and medication use. The
findings of the difference-in-differences analysis and
simple comparison between patients in HDHP and
non-HDHP benefit designs are consistent with the results of five high-quality investigations, whereas eight
distinct high-quality investigations have not reported
significant reductions in adherence.12 This study suggests that enrollment in an HDHP may disrupt delivery of care for patients with type 2 diabetes, especially
those for whom branded options offer optimal disease
management. Two implications of these findings are
apparent.
First, incorporating a value-based insurance design
(V-BID) in the structuring of formularies could reduce
the risk of cost-related underuse for these medications.
A V-BID entails aligning patients’ out-of-pocket costsharing with the value of the underlying service—that
is, lowering cost-sharing for high-value services and/
or increasing cost-sharing for low-value services. Such
an approach encourages the use of high-value care
while maintaining or strengthening incentives to avoid
low-value spending.23 A V-BID incorporates clinical nuance, “recognizing that the clinical benefit of a
specific service or therapy depends on who receives it,
who provides it, and where and when in the course of
disease, the service or therapy is provided.”24(pE1)

A, Difference in all medications from 2013 to 2014 was
−3.3% for the non–high-deductible health plan (HDHP)
cohort (orange line); −1.8% for the HDHP cohort (blue line);
and 1.5% for the difference-in-differences estimated comparison. B, Difference in branded medications from 2013 to
2014 was −1.2% for the non–HDHP cohort (orange line);
3.1% for the HDHP cohort (blue line); and 4.3% for the difference-in-differences estimated comparison. C, Difference
in generic medications from 2013 to 2014 was −5.4% for
the non–HDHP cohort (orange line); −3.5% for the HDHP
cohort (blue line); and 1.9% for the difference-in-differences
estimated comparison.

Concretely, V-BID in type 2 diabetes treatment would
call for plan designs that favor the use of low-cost
generic medications when possible—consistent with
the design of most current drug formularies—while
ensuring that cost-sharing is low when a higher-cost,
branded medication is clinically indicated. For example, scenarios arise when management fails to achieve
clinical goals solely with generic antihyperglycemic
medications. Precision benefit designs that alter costsharing based on a specific individual’s clinical course
could serve to reward patients who follow recom-
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mended treatment paths.25-28
Until recently, plan sponsors offering health savings
account–qualified HDHPs were constrained in their
ability to pursue this strategy. In July 2019, the US
Department of the Treasury released Notice 2019-45,
a guidance allowing health savings account–qualified
HDHP plans the flexibility to cover specified medications and services used to treat chronic diseases
before meeting the plan deductible. The list of allowed
services explicitly includes insulin and other agents to
lower glucose levels. As a result, plan sponsors now
have the flexibility to adopt V-BID principles that
would enhance access and affordability of clinically
indicated therapies for type 2 diabetes while maintaining strict fidelity to Internal Revenue Service guidelines.24
Second, study findings can also inform care management efforts. Enrollment in an HDHP can be discerned
through administrative data that ought to be available
to plans and health care professionals alike. Recognizing that enrollment has been associated with a 4%
increase in medication discontinuation rates as shown
by the difference-in-differences analysis and a 7% increase in the simple HDHP vs non-HDHP comparison,
physicians and their teams should prioritize outreach
to HDHP-enrolled patients currently prescribed branded therapy. Education regarding the availability of
patient assistance programs, such as copayment cards
and financial assistance charities, could be offered.29
Care improvement efforts of this sort should prioritize
outreach to lower-income patients with type 2 diabetes
because evidence suggests that the association between HDHP enrollment and access to high-value type
2 diabetes care varies across socioeconomic lines. A
2018 study by Wharam and colleagues30 reported that
patients from low-income neighborhoods required to
switch from low-deductible health plans to HDHPs experienced a 24% increase in high-severity emergency
department expenditures and a 27% increase in highseverity inpatient days in association with the switch.
Changes in the broader cohort (ie, including higherincome enrollees) were attenuated.30 A 2017 report by
Wharam and colleagues31 on the same natural experiment found similar increases in acute emergency
department visits for complications of type 2 diabetes
among low-income enrollees, as well as reductions in
48

outpatient visits for complications of type 2 diabetes
in this population. Changes were again concentrated
in the low-income groups.31 For these reasons, future
research on discontinuation and adherence should
seek to stratify patients by household income. Future
research should also distinguish between branded
and generic medications in assessing the association
between HDHP enrollment and adherence because
study results are suggestive of differing associations
across levels of required out-of-pocket expenditures.
In addition, more research is needed to gauge the association between HDHP enrollment and intermediate
outcomes, such as hemoglobin A1c levels. According
to Agarwal et al,12 receipt of screening measurements
of hemoglobin A1c levels has been investigated, but the
hemoglobin A1c levels have not been assessed. Finally,
research is needed to assess the implications of HDHP
enrollment for long-term health care costs for individuals with type 2 diabetes and among patients younger
than 18 years.
Limitations
This investigation has several limitations that were
likely to affect our findings. First, patient-level variables, such as income and race, were not included
in the data set. The MarketScan data set is compiled
predominantly from large employers, and patients
tend to be healthier than the overall population. This
variable may be further affected by limiting the study
to employers reporting benefit plan characteristics.
Notably, the population examined in this study was
drawn predominantly for patients early in the natural
history of type 2 diabetes, and the findings may not be
generalizable to all patients with the disease.
Previous research5,6,8 has demonstrated that the negative association between high out-of-pocket costs,
such as high deductibles, and poor outcomes is most
likely concentrated in populations who are financially
vulnerable and have multiple chronic conditions.
Also, data on patient payment assistance programs
(ie, copayment cards) that are increasingly used by
consumers to help afford their prescriptions when
faced with high out-of-pocket costs were unobtainable. To remove patient preference from the insurance
selection process, this analysis examined medication
discontinuation among patients involuntarily switched
to an HDHP; however, employers making this switch
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may be under greater financial stress, which biases the
study outcomes.
Conclusions
The discontinuation of antihyperglycemic medications
absent clinical justification is potentially dangerous.
The findings of the present study, especially when
viewed in light of previous research,12,31 provide evidence to suggest that HDHP enrollment is a potential
risk factor for discontinuation of branded medications.
Payers, policy makers, and health care professionals
can and should implement aligned incentives to ensure
patients have access to clinically indicated care.
This is an open access article distributed under the
terms of the CC-BY-NC-ND License. © 2019 Fendrick
AM et al. JAMA Network Open. Published: November
1, 2019. doi:10.1001/jamanetworkopen.2019.14372
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Support the whole person in one comprehensive
solution
By Jessica Schiller, RN, BSN, Director of Clinical Programs
The health insurance industry is at a tipping point.
Empowered consumers, now accustomed to convenient, on-demand service, are shopping for better
options. Increasingly competitive Medicaid contracts
and employer RFPs demand plans demonstrate innovation. New entrants, capitalizing on high costs and
poor engagement, are siphoning off employer business. And frustrated large employers are threatening
disintermediation (through direct contract with large
health systems).
While much remains unknown in this changing landscape, it is undeniable, the status quo is no longer an
option. Instead, health plans who are thriving through
this era of disruption all have one thing in common:
they are reinventing their approach to supporting
patients beyond the walls of care delivery. We call this
approach digital health management.
So how will healthcare organizations drive patient engagement and satisfaction while improving outcomes
by supporting the whole person in one comprehensive
digital solution?
Comprehensive Digital Care Management
Eighty percent of outcomes are determined by nonclinical factors.1 In other words, health is affected by a
myriad of factors that often happen at home, in between healthcare encounters.
Many healthcare organizations acknowledge people
need more holistic support to improve their health—
but few are able to put effective practices in place.
We have observed many organizations organize their
teams around particular conditions, or have invested
in multiple point solutions. These solutions, such as
wellness programs, condition-specific apps, or texting
services, can overwhelm patients.
It is possible for organizations to enact practices supportive of the whole person, and in so doing improve
the patient experience and demonstrate value in a

competitive market. The following manageable tactics
can help effectively support the comprehensive needs
of patients:
Provide omnichannel engagement
• Micah Solomon defines Omnichannel in Forbes
with: “Omnichannel healthcare centers around integrating data, technology, content and communication, while coordinating patient’s results through
digital channels.”2
• Deliver health support through a combination of
phone calls, messaging, apps, web, and video chat
so patients can choose the method that meets their
needs in the moment
• Provide opportunities for more frequent support
and guidance rather than intermittent calls
Meet both clinical and social healthcare needs
• Form integrated, multidisciplinary clinical teams,
instead of structuring teams by disease state
• Offer a broad range of clinical programs in a single
solution to support multiple chronic conditions
like diabetes, COPD, asthma, and more, as well as
transitional care and behavioral health
• Avoid treating diseases independently of one
another, as one in four Americans have multiple
chronic conditions3
• Address lifestyle and socioeconomic factors critical to improving health
• Utilize interactive surveys to screen for social
determinant needs such as transportation, financial
concerns, social support, and safety
• Deliver personalized health education tailored to
social and lifestyle needs, within the context of
their clinical needs, so the patient can visualize
how therapeutic lifestyle changes can have a positive, direct impact on health
• Deliver health education content at a fourth-grade
reading level for broad accessibility
Deliver a personalized experience to meet patients on
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their own terms
• Adjust clinical programs to meet the unique needs
of each patient
• Provide daily, long-term support rather than intermittent outreach
• Demonstrate upfront value to patients, making it
easier for care managers to hold patients accountable for reaching their health goals, scheduling
follow-up appointments, and closing care gaps
In today’s increasingly competitive market, health
plans can differentiate themselves to keep employer
business, win Medicaid contracts, and increase enrollment by demonstrating their ability to support the
whole person.
Instead of leaving patients with four or more apps or
multiple care teams to work with, organizations should
offer health guidance in a single solution. Plans that
want to provide comprehensive, whole-person support
must ensure their digital health management programs
can provide omnichannel engagement and meet both
clinical and social healthcare needs. It should also
deliver a personalized experience to meet patients on
their own terms.
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Managed Care UPDATES

Association of Buprenorphine-Waivered Physician Supply With Buprenorphine Treatment Use and
Prescription Opioid Use in Medicaid Enrollees
Key Points: Question - Is the availability of buprenorphine-waivered physicians associated with buprenorphine
treatment use and prescription opioid use among Medicaid enrollees?
Findings - In this economic evaluation study using the all-capture Medicaid prescription data between 2011
and 2016, a 10% increase in the number of buprenorphine-waivered physicians was associated with an
approximately 10% increase in the Medicaid-covered buprenorphine prescribing rate and a 1.2% reduction in
the opioid prescribing rate.
Meaning - Expanding capacity for buprenorphine treatment holds the potential to improve access to opioid
addiction treatment, which may further reduce prescription opioid use and slow the ongoing opioid epidemic in
the United States. Read more at https://bit.ly/2Ygq5ic
Prevalence of Screening for Food Insecurity, Housing Instability, Utility Needs, Transportation Needs,
and Interpersonal Violence by US Physician Practices and Hospitals
Key Points: Question - What types of physician practices and hospitals self-report screening patients for food,
housing, transportation, utilities, and interpersonal violence needs?
Findings - In a cross-sectional study of US hospitals and physician practices, approximately 24% of hospitals
and 16% of physician practices reported screening for food insecurity, housing instability, utility needs,
transportation needs, and interpersonal violence. Federally qualified health centers and physician practices
participating in bundled payments, primary care improvement models, and Medicaid accountable care
organizations screened more than other hospitals, and academic medical centers screened more than other
practices.
Meaning - This study’s findings suggest that most US physician practices and hospitals do not report screening
patients for key social needs, and it appears that practices serving more economically disadvantaged populations
report screening at higher rates. Read more at https://bit.ly/35VNN5I
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CMS Issues First Annual Update to the Medicaid and CHIP Program Scorecard
The Scorecard enables American taxpayers to see how Medicaid and CHIP programs improve beneficiaries’
lives, ensures efficient use of taxpayer dollars to strengthen program integrity and accountability. Today, the
Trump Administration and the Centers for Medicare & Medicaid Services (CMS) are continuing to transform
Medicaid with the publication of the first annual update to the Medicaid and Children’s Health Insurance
Program (CHIP) Scorecard. The update promotes greater transparency and accountability by including
additional data points, measures and enhanced functionality, and ensuring taxpayers’ dollars are being used
efficiently on the $600 billion programs which serve nearly 73 million children and adults. Read more at https://
shar.es/a3t9LP
Fiscal Year (FY) 2019 Medicare Fee-For-Service Improper Payment Rate is Lowest Since 2010 while data
points to concerns with Medicaid eligibility
Estimated improper payments for Medicare Fee-For-Service (FFS) declines more than $7 billion from FY
2017-2019. The Centers for Medicare & Medicaid Services (CMS) announced today that the Medicare FeeFor-Service (FFS) improper payment rate has fallen yet again, and is at its lowest level since FY 2010. Today’s
announcement reinforces the Trump Administration and CMS’ commitment to strengthening Medicare and
ensuring that tax dollars are spent appropriately. CMS’ aggressive program integrity measures lowered the
estimated amount of Medicare fee-for-service (FFS) improper payments $7 billion from FY 2017-2019 to a total
of $28.9 billion. Read more at https://shar.es/a3tUmc
FDA approves novel treatment to target abnormality in sickle cell disease
November 25, 2019, the U.S. Food and Drug Administration granted accelerated approval to Oxbryta
(voxelotor) for the treatment of sickle cell disease (SCD) in adults and pediatric patients 12 years of age and
older. “Today’s approval provides additional hope to the 100,000 people in the U.S., and the more than 20
million globally, who live with this debilitating blood disorder,” said Acting FDA Commissioner Adm. Brett P.
Giroir, M.D. “Our scientific investments have brought us to a point where we have many more tools available
in the battle against sickle cell disease, which presents daily challenges for those living with it. We remain
committed to raising the profile of this disease as a public health priority and to approving new therapies that
are proven to be safe and effective. Together with improved provider education, patient empowerment, and
improved care delivery systems, these newly approved drugs have the potential to immediately impact people
living with SCD.” Read more at https://bit.ly/2VN6hQs
FDA approves new antibacterial drug to treat complicated urinary tract infections as part of ongoing
efforts to address antimicrobial resistance
The U.S. Food and Drug Administration today approved Fetroja (cefiderocol), an antibacterial drug for
treatment of patients 18 years of age or older with complicated urinary tract infections (cUTI), including kidney
infections caused by susceptible Gram-negative microorganisms, who have limited or no alternative treatment
options. “Today’s approval provides an additional treatment option for patients with cUTIs who have limited
or no alternative treatment options,” said John Farley, M.D., M.P.H., acting director of the Office of Infectious
Diseases in the FDA’s Center for Drug Evaluation and Research. “A key global challenge the FDA faces as a
public health agency is addressing the threat of antimicrobial-resistant infections, like cUTIs. This approval
represents another step forward in the FDA’s overall efforts to ensure safe and effective antimicrobial drugs are
available to patients for treating infections.” Read more at https://bit.ly/34ItN6A
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Congratulations to the Newly
Certified Managed Care Nurses (CMCNs)!
Akua Aboagye, RN, BSN, CMCN
Joyce Al-Islam, RN, BSN, PHN, MHA, CMCN
Dayana Alonzo, LVN, CMCN
Jennifer L Bailey, RN, CMCN
Khris R Baker, BSN, RN, CCM, CMCN
Mayra S Barba, LVN, CMCN
Janie C Becker, RN, CMCN
Deobrah L Benton, LPN, CMCN
Jo Ann Bosco, RN, CCM, CMCN
Camille L. Bourque, RN, CMCN
Angela Brown, LVN, CMCN
Sylvia L Caratachea, LVN, CMCN
Janet Cleland, RN, CMCN
Claudia E. Collins, MSN, RN, CCM, CMCN
Norah L. Cossett, LPN, CMCN
Shawnda Cuffee, RN, CMCN
Victoria K Daughtry, RN, CMCN
Cheryl L Davis, LPN, BS, CMCN
Vicki L.M. DeWitt, RN, CMCN
Ginger S Dunn, RN, CMCN
Kerri P. Earnest, LPN, CMCN
Leeann Eddy, BSN, MSN, RN, CMCN
Robert L Eichorst, BSN, RN, CMCN
Mimi Fairley, RN, CMCN
Sherry Farris, RN, CMCN
Kristi M Fleenor, RN, BSN, CMCN
Hilary A Fordred, LPN, CMCN
LaNita M Fortenberry, MSN, RN, CMCN
Nicole Franklin, LPN, CMCN
Diana Garza, MSN, BSN, RN, CMCN
Carmen Greene, LPN, CMCN
Jennifer Gross, RN, CMCN
Judith L Gruber, MSN, RN, CMCN
Patricia L Hawes, BSN, RN, CMCN
Megan Heubrock, RN, CMCN
Darci A Hiemenz, RN, BSN, CMCN
Sheila L Howard, RN, CMCN
Sara J Hunter, RN, CMCN
Tammy L Johnson, LPN, CMCN
Cynthia Y Johnson, RN, BS, CMCN
Sabine Jules, LPN, CMCN
Deedy Killen, BS, RN, CDP, CADDCT, CMCN
Diane Kilmartin, LPN, CMCN
Soonjung M Kim, BSN, RN, CMCN
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Darlene A Koritsky, MSN, MBA, RN, CMCN
Jacqueline D Laldee, MSN, RN, CMCN
Bruce Larsen, RN,CMCN
Melissa J Libes, RN, BSN, CMCN
Lois Longo, BSN, RN, CMCN
Janet A Loo, MSN, ANP-BC, CMCN
Kristina Martin, LVN, CMCN
Scott S Mastran, BSN, RN, CMCN
Linda K McDaniel, MSN, RN, CCM, CMCN
Danielle L Moore, LPN, CMCN
Jane Morey, RN, CMCN
Jessica Morin-Higgins, RN, CMCN
Linda Simonds Morris, RN, BSN, CCM, CMCN
Ketra Nas, RN, CMCN
Deana Nicely, BSN, RN, CMCN
Anele R Nicholas, RN, BS, MSHCA, CMCN
Leticia Olivarez, LVN, CMCN
Alyce A Payton, RN, CMCN
Cherell Pearson, LPN, CMCN
Luchele Penka, RN, CMCN
Daisy S Planas, RN, CMCN
Nancy Powers-Montgomery, BA BSN, RN, CHC,
CMCN
Celeen Robinson-Walsh, RN, CMCN
Lynn Ann Rodeghiero, RN, BSN, CMCN
Celia N Sanders, BSN, RN, CMCN
Melanie J Schindler, RN, CMCN
Deborah Scott, RN, CMCN
Tatia R Sheppard, RN, CMCN
Shawn M Shuman, MSN, RN, CMCN
Rebecca Smith, RN, CMCN
Paige Smith-Bryant, LPN, CMCN
Noemi M Smithroat, RN, CMCN
Chakara Spurlock, LPN, CPC, PHAM, CMCN
Ellen Tillett, APRN, CMCN
Michelle J Viramontes, RN, BSN, CMCN
Jennifer T Wahl, RN, CCM, CMCN
Jenna Wills, RN, CMCN
Vertissha Lanette Woods, LPN, CMCN
Heather Wulf, RN, CMCN
Monika L Yadrnak, BSN, RN, CMCN
Aimee Yoches, LPN, CMCN
Amy L Zacarias, RN, CMCN
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Welcome New AAMCN Members!
Trellis Adams, RN
Veronica Alaniz
Doris Amoakah
Christian M. Anderson, RN
Dena Austin
Justine Badalamenti
Jennifer Bailey, MSN
Linda Baker
Bryan Barber
Leann Baron
Tara Barreto, RN
Deborah Benton, LPN, CMCN
Jessica Bijaczyk
Kate Billerman
Raquel Bivens
Brandy Blaine, LVN
Karen Boice
Lorria Bowman
Kellu Brammer, RN
Karen Branham
Jennifer Brubaker
Anthony Burns
Rhonda Stewart Burns, RN
Jana Camarigg, RN
Brittany Cancienne, RN
Justito Candari
Josefina Capellan, RN
Lisa Carhuff
Robin Carlson, RN
Ricah Celosia
Leila Chanid, RN
Rebecca Chauvin
Susan Chavez, RN
Robin Christman
Treena Clark
Carolyn Hill Collins
Alexandria Comrie
Tonya Cooper, RN
Nikki Corrent
Antoinette Credit
Shawnda Cuffee, RN, CMCN
Anna Cui, LPN
Bethany Cummings, RN
Tina Darwish
Cheryl Davis
Rachel M Davis, MSW
Michelle Davis, RN, MS

Misty Deal
Tiffany DeKruif, PN
Dmitriy Demchuk
Matthew Di Micelli
Teresa Diamata
Jessica Dickinson
Toni Dickinson
Jenny Nicole Dixon, MSW
Rosemary Dragotta
Cindy Drummond
John Duggan, EdD, LCPC
Valerie Dugger
Sonya Dupre
Ann Earl
Kerri Earnest, LPN, CMCN
Darlene Emerson
Kim Emmons
Mimi Fairley, RN, CMCN
Deborah Faucett
Rebecca Finley
Charmaine Flotildes
Darlice Foster, LPN
Angie Frame, RN
Nicole Franklin, LPN, CMCN
Melina Freeman-Mies
Rosevida Gallego
Shereen Gardener-Ferguson, RN
Lisa Gareau
Nathan Gillin
Mayolin Guerra
Stephanie Gusmao
Andrea Guyant-Taylor
Denine Hamp-Mondragon, RN
Susan Harris
Kimberly Hebert
Amy Henshaw
Sonia Hernandez
Debora Hess, PhD, MSN, RN, CMC
Megan Heubrock
Beth Hite, RN, JD
Tanya Holland
Tomeika Horne, RN
Michelle Hosteter
Stacie Hostetler
Sara Hunter, RN, CMCN
Phoebe Husar
Omotola Ifesanya

Maya Jackson
Morgan Jarrard
Ericka Johnson
Melissa D. Johnson, LPN
Tammy Johnson, LPN, CMCN
Darlene Jones
Judith Jones
Patricia Kania
Mary Keane
Chunner Kelby
Susan Kelly
Rhonda Kendrick
Stephanie Kester
Kali Kivi, RN
Tricia Konves
Judith Kopczynski
Myra W. Lattimore, RN, BSN,
WCC
Diana Locke
Stephanie Lotwis, RN
Amanda Lucier, CEN, TCRN
Wendy Machado
Christine Mackey-Ross
Amy Madsen, RN, BSN, CCM
Diane Mangona
Rosalyn Marcus
Elizabeth Martin
Kristina Martin, LVN, CMCN
Brittany Martin, RN, BSN
Laura Matic
Janet McBride
Deirdra Marie McCoy
Christine McKelvey
Sara McNally
Abigail McNeil
Chelsea Miles, LNP
Marjorie Miles, LPN
Suzanne Miller
Jennifer Millsaps
Debra Molstad
Sharon Moore
Nyeishia Moragne, RN
Angelica Morales
Tammy Mullins, RN, BSN
Josephine Nwosu
Letty Olivarez, LVN, CMCN
Olusegun Olumuyide
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Tammie Otasowie
Cathy Palazzolo
Traci Payne
Cherell Pearson, LPN, CMCN
Marissa Perez
Marites Perez
Doaris Perez, PN
Daisy Planas
Robin Porter
Ellen Rafer
Amy Ramirez, BSN
Jacqueline Ramos, LPN
Elaine Randhawa
Sherryl Reid
Karen Richards
Donna Rios, RN, BSN
Karen Roberts
Michelle Robinson
Vickie Robinson
Catherine Roma, RN
Melissa Romano
Rebecca Rooker
Lisa Rudd
Roderick Rusyniak
Emily Ryan
Jacqueline Sadler, LPN
Odile Saint Hubert, RN
Circee Saintilmond
Tosca Samson
Liz Santander, RN
Michelle Sasser, RN, BSN
Pamela Sawyer
Kimberly Schelling
Catherine Schilling, RN
Angela Schlachter
Barbara Schmitz
Amanda Schneider
Kristin Schoenike
Eileen Scott, RN
Deborah Scott, RN, CMCN
Nancy Shivers
Marnee Shope
Shawn Shuman, RN, CMCN
Zahid Siddique
Verna Simmons-Robinson, RN
Ashli Slaven Starcher
Jossett Smith
Stacey Smith
Paige Smith-Byrant, LPN, CMCN
60

Paul Sokoloff, RN
Deborah Sparks, RN
Nancy D. Stancil, RN, BSN
Kimberly Stephan, RN
Janet Stevenson
Dorothy Swinson
June Szymaszek, RN, CCMC
Deanna Talley, RN
Rimary Taveras
Sharon Thomas
Valencia Thomas
Ann Thompson, LVN
Jennifer L. Troyer, RN
Peter Vandermolen
Jaclyn Veatch
Maura Vo, PN
Cara Voorhrost
Lisa Waker-Carter
Joyelle Walker
Constance Webb
Lisa Wells
Alissa White
Tiaka Williams
Tosha Williams
Kelly Williams, RN
Jenna Wills, RN
Susan Wirt
Mary Woodard
Jessica Woods
Vertissha Lanette Woods, LPN, CMCN
Amy Woody
Sarah Worthington
Pamela Wright, RN, MSN
Amy Zacarias, RN
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