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Association Between Health Insurance Literacy and 
Avoidance of Health Care Services Owing to Cost

Renuka Tipirneni, MD, MSc, Mary C. Politi, PhD, and Jeffrey T. Kullgren, MD, MS, MPH

Summary

In this US national survey study of 506 insured adults, 29.6% reported having delayed or foregone care because 
of cost. Higher health insurance literacy was associated with a lower likelihood of delayed or foregone care 
owing to cost for both preventive and nonpreventive care. These findings suggest that to improve appropriate 
use of recommended health care services, including preventive health services, clinicians and policymakers 
may need to adopt communication strategies that make health insurance concepts accessible to individuals 
regardless of health insurance literacy and improve consumers’ understanding of services exempt from out-
of-pocket costs. 

Key Points

• Navigating health insurance and health care choices requires considerable health insurance 
literacy. Although recommended preventive services are exempt from out-of-pocket costs under 
the Affordable Care Act, many people may remain unaware of this provision and its effect on their 
required payment. Little is known about the association between individuals’ health insurance 
literacy and their use of preventive or nonpreventive health care services.

• This study’s findings suggest that lower health insurance literacy may be associated with greater 
avoidance of both preventive and nonpreventive services. It appears that to improve appropriate 
use of recommended health care services, including preventive health services, clinicians, health 
plans, and policymakers may need to communicate health insurance concepts in accessible ways 
regardless of individuals’ health insurance literacy. Plain language communication may be able to 
improve patients’ understanding of services exempt from out-of-pocket costs.

INTRODUCTION

Few Americans have a complete understanding of health 
insurance terms and details. In 2 recent national studies, only 
4% to 14% of individuals were able to respond correctly to 
a set of questions assessing basic understanding of health 
insurance.1,2 This lack of understanding was most pronounced 
among low socioeconomic status, racial/ethnic minority, older, 
or previously uninsured populations who often have high health 
needs necessitating use of health care services.1-5 Knowledge and 
application of health insurance concepts (ie, health insurance 
literacy) have become increasingly important for all Americans 
as a greater number of health plans have complex cost-sharing 
features that can change annually, and many previously uninsured 
individuals may be newly accessing health care after coverage 
expansion through the Affordable Care Act (ACA).6,7

Despite this need, there is an overall dearth of studies examining 
the association between individuals’ health insurance literacy and 
their health and health care use.8 Although there is a broad amount 
of literature on the outcome of general health literacy (defined as 
individuals’ ability to understand health information needed to 
make health care decisions), studies of health insurance literacy 

are limited.9,10 Most prior studies on this topic have focused on 
consumers’ ability to select a health insurance plan.11-18 Less 
is known about how patients navigate and use health insurance 
after obtaining insurance. Understanding insurance cost-sharing 
features, including deductibles, copayments, and coinsurance, 
may facilitate appropriate care-seeking and may help to prevent 
individuals from delaying or avoiding needed care owing to costs. 
In 1 study of Medicare beneficiaries, those who were less familiar 
with the details of their Medicare coverage were more likely to 
delay care because of cost, have multiple emergency department 
visits, and rate their overall health as poorer.19 Other studies have 
found that aspects of low health insurance literacy—including 
lack of knowledge of drug coverage and difficulty estimating 
copayments—were associated with medication nonadherence20 

and delays or avoidance of outpatient care.21

Understanding health insurance coverage may be particularly 
important for patients’ decisions about whether to seek preventive 
services. Preventive care may be perceived as discretionary because 
it does not address acute care needs or distressing symptoms. Under 
the ACA, services such as cancer screenings and vaccinations 
that are recommended by the US Preventive Services Task 
Force, Advisory Committee on Immunization Practices, Health 
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Resources and Services Administration, or National Academy of 
Medicine are considered exempt from out-of-pocket payments by 
consumers.22 Yet many individuals may remain unaware of this 
cost-sharing exemption, worry about possible out-of-pocket costs, 
and consequently delay preventive care.23,24

This study sought to determine the association between 
health insurance literacy and avoidance of health care services 
owing to perceived out-of-pocket costs. Specifically, we aimed to 
assess delay or avoidance of preventive and nonpreventive health 
services.

METHODS

Study Design and Participants
We recruited a national, geographically diverse, nonprobability 

sample to participate in an online survey using Amazon’s 
Mechanical Turk (MTurk), an online source of participants used 
frequently in social science research.25,26 MTurk allows researchers 
to post online studies that individuals may complete for a small 
monetary payment. MTurk participants are more representative 
of the US population than in-person convenience samples,27 and 
the method has been demonstrated to provide similar results for 
psychological and political outcomes as benchmark national 
samples.28 The study was deemed exempt by the University of 
Michigan Institutional Review Board with waiver of informed 
consent. The participants were compensated $1.50 after completing 
the survey. This study followed the American Association for 
Public Opinion Research (AAPOR) reporting guideline.

To be included in the study, participants had to be US residents 
aged 18 years or older with health insurance at the time of the 
survey. After recruitment and electronic consent, participants 
completed an online Qualtrics survey, available through MTurk, 
between February 22 and 23, 2016; the data were accessed for 
analysis from the site on February 23, 2016.

Measures
Delayed or Foregone Care

Our primary dependent variable was delayed or foregone care 
owing to perceived costs. Participants were asked, “During the 
past 12 months, have you delayed seeking medical care because 
of worry about the cost?” and “During the past 12 months, was 
there any time when you needed medical care but did not get it 
because you could not afford it?”29 Those who responded yes to 
either item were asked whether they delayed or went without care 
for several examples of preventive services (ie, annual routine 
physical examination; blood test for cholesterol level check; 
influenza vaccination; colon cancer screening test, such as a 
stool test, colonoscopy, or sigmoidoscopy; routine mammogram; 
Papanicolaou testing); response options included yes, no, or not 
applicable. These are services that would be exempt from cost 
sharing under the ACA.

Participants were also asked whether they delayed or went 
without care for several examples of nonpreventive services (visit 
to the physician for cough, radiograph for broken bone, magnetic 
resonance imaging for muscle or joint pain). These services were 
selected as representative types of urgent or nonroutine care that 
participants may have experienced. Participants could respond 
yes, no, or that the service was not applicable to them. We 
dichotomized these items as avoidance vs no avoidance of each 

service and analyzed aggregate measures for delaying or foregoing 
any preventive care and any nonpreventive care. Participant 
eligibility for health care services was defined as cholesterol level 
check (men aged ≥35 years and women aged ≥45 years; n = 133), 
colon cancer screening test (participants aged 50-75 years; n = 57), 
mammogram (women aged 21-65 years; n = 35), Papanicolaou 
test (women aged 21-65 years; n = 224), and all other health care 
services (all participants; N = 506).

Use of Preventive and Nonpreventive Services
Our secondary dependent variable was participants’ 

self-reported use of selected common preventive (influenza 
vaccination in the past 12 months, cholesterol level check in the 
past 5 years)30 and nonpreventive (emergency department visit, 
hospital admission) services.29 As above, we considered these 
items individually and in aggregate for any preventive or any 
nonpreventive health services use.

Health Insurance Literacy, Health Literacy, and Numeracy
Our key independent variable was health insurance literacy, 

as assessed by the validated 21-item Health Insurance Literacy 
Measure (HILM), which is, to our knowledge, the only currently 
validated measure of health insurance literacy for the general 
population.8 Similar to other subjective measures that have been 
demonstrated to be important in medical decision making (eg, 
subjective numeracy and health literacy),31,32 an advantage of the 
HILM is that, although it is correlated with objective measures 
of health insurance–related knowledge and skills, it measures 
motivation to engage in health insurance–related behaviors (eg, 
information seeking, document literacy), in addition to self-
reported ability and knowledge.8 We assigned a score to each of the 
21 items based on confidence in health insurance understanding 
and navigation (score of 1 was assigned to a response of not at 
all confident; 2, slightly confident; 3, moderately confident; and 
4, very confident) and summed scores for individual items to 
create a scaled score with a range of 0 to 84. Higher HILM scores 
indicate greater levels of health insurance literacy. To facilitate 
interpretation of the regression results, we categorized the scaled 
score into 12-point intervals, as this approximated the SD and 
allowed us to ensure a meaningful difference in categories by 
classifying the full 84-point score range into 7 categories (0-12, 
13-24, 25-36, 37-48, 49-60, 61-72, and 73-84).

We also report some descriptive statistics based on individuals 
categorized as lower HILM score vs higher HILM score. We 
were most interested in how participants with the lowest HILM 
scores compared with all others, because these would represent 
individuals for whom a future intervention to improve health 
insurance literacy would be designed. As a result, participants with 
HILM scores in the bottom third of the sample were designated as 
lower HILM (HILM scores, 0-60) and all other participants (HILM 
scores, 61-84) were designated as higher HILM for these basic 
descriptive analyses. General health literacy32 and numeracy33 

were also assessed using previously validated measures. For 
general health literacy, a 3-question screening assessment was 
used. Responses were scored on a Likert scale, as previously 
validated, and the mean was estimated across the 3 items (score 
range, 1-5). Higher scores indicate greater perceived ability to 
understand health information. For numeracy, the 4-item ability 
subscale of the Subjective Numeracy Scale was used. Responses 

www.aamcn.org


6     www.aamcn.org | Vol. 6, No. 1 | Journal of Managed Care Nursing

were scored on a Likert scale and the mean was estimated 
across the 4 items (score range, 1-6). Higher scores indicate 
greater perceived ability and interest in using numbers.

Demographic and Health Characteristics
We assessed demographics (age, sex, race/ethnicity, 

educational level, income, geographic location),34 health 
status,30 chronic conditions,35 insurance status,34 and 
enrollment in a high-deductible health plan29 (private health 
insurance plan with a deductible greater than $1,300 for an 
individual or $2,600 for a family), using standard items from 
established surveys. For income, we used the midpoint of each 
income category and household size to estimate participants’ 
income as a percentage of the federal poverty level.

Statistical Analysis
We used descriptive statistics to report responses to 

individual survey items and bivariate and multivariable 
logistic regression to explore associations between health 
insurance literacy and our dependent variables (avoidance 
and use of preventive and nonpreventive health services). In 
multivariable analyses, we adjusted for age, sex, race/ethnicity, 
income, educational level, high-deductible health plan, health 
literacy, numeracy, and chronic health conditions. Adjusted 
odds ratios (aORs) and 95% CIs were calculated based on 
these multivariable regression results. Predicted probabilities 
were also assessed for selected examples by calculating 
marginal estimates based on multivariable regression results. 
We also conducted analyses that were stratified by whether 
the survey participant did or did not have a high-deductible 
health insurance plan, as those individuals may be responsible 
for more out-of-pocket costs before insurance starts sharing 
the costs of care. Stata, version 13 (StataCorp), was used 
for all analyses, and a 2-sided P value <.05 was considered 
statistically significant.

RESULTS

Participant Characteristics
The survey was completed by 506 of the 511 participants 

who began it (participation rate, 99.0%).36 Participants had a 
mean (SD) age of 34 (10.4) years, with 339 (67.0%) younger 
than 35 years. A total of 228 participants (45.1%) were women, 
406 were white (80.6%), 41 were Hispanic (8.1%), and 245 
were college educated (48.4%), with diverse representation 
of income groups and geographic locations (Table 1). Almost 
half (228 [45.1%]) had at least 1 chronic health condition. A 
total of 361 of 500 participants (72.2%) who responded to 
the survey item had significant experience with health care 
(≥1 outpatient visit in the past 12 months) and 446 of the 501 
participants (89.0%) who responded to the survey item had 
their current health insurance plan for at least 12 months.

Delayed or Foregone Care
There were 150 participants (29.6%) who reported 

having delayed or foregone care owing to cost in the past 12 
months. For preventive care, 80 participants (15.8%) reported 
avoidance of preventive services, including 53 (10.5%), 
physical examination; 26 (5.1%), cholesterol level check; 27 
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(5.3%), influenza vaccination; 17 (3.4%), colon cancer screening 
test; 20 (4.0%), a mammogram; and 30 (5.9%), a Papanicolaou 
test (Table 2). For nonpreventive care, 76 participants (15.0%) 
reported avoidance of nonpreventive services, including 50 
(9.9%), an urgent care visit; 13 (2.6%), a roentgenogram; and 40 
(7.9%), magnetic resonance imaging. We also observed greater 
avoidance of both preventive and nonpreventive care for those in 
high-deductible health plans.

Health Insurance Literacy
The mean (SD) HILM score was 63.5 (12.3) of a maximum 

possible score of 84 across the 21 items assessed. The HILM score 
was significantly positively correlated with numeracy and income. 
The overall sample had a mean general health literacy score of 
2.54 (0.57) and mean numeracy of 4.56 (1.23).

Association of Health Insurance Literacy With Delayed or 
Foregone Preventive vs Nonpreventive Care

Participants with lower HILM scores had higher rates of 
avoiding preventive services (43 of 181 [23.8%] lower HILM 
vs 37 of 325 [11.4%] higher HILM groups) and nonpreventive 
services (35 of 181 lower HILM [19.3%] vs 41 of 325 [12.6%] 
higher HILM groups) (Table 2). Because of the low numbers 
of participants who received each service, we did not conduct 
statistical analyses for individual services but considered these 
services in aggregate for any preventive or nonpreventive care in 
regression analyses.

In multivariable logistic regression analyses, each 12-point 
increase in HILM score was associated with a lower likelihood 
of delayed or foregone care owing to cost for preventive care 

(aOR, 0.61; 95% CI, 0.48-0.78) 
and also for nonpreventive care 
(aOR, 0.71; 95% CI, 0.55-0.91) 
(Table 3). For example, an 
individual with an HILM score 
of 50 (approximately 1 SD below 
the mean) would have a 22.8% 
predicted probability of delaying 
or foregoing preventive services 
compared with an individual 
with an HILM score of 75 
(approximately 1 SD above the 
mean), who would have a 9.9% 
predicted probability of delaying 
or foregoing preventive services 
owing to cost. For nonpreventive 
services, the lower HILM 
individual would also have a 
higher predicted probability 
of delaying or foregoing 
care (19.5%) compared with 
the higher HILM individual 
(11.4%).

Association of Health 
Insurance Literacy With 
Use of Preventive vs 
Nonpreventive Services

We also examined 
participants’ reported use of 

selected preventive (influenza vaccination, cholesterol level 
check) and nonpreventive (emergency department visit, hospital 
admission) services in the full sample of participants. Each 12-point 
increase in HILM score was associated with a higher likelihood of 
preventive services use (aOR, 1.57; 95% CI, 1.28-1.92), but no 
significant change in nonpreventive services use (aOR, 1.23; 95% 
CI, 0.93-1.63) (Table 4). When we compared an individual with an 
HILM score of 50 with an individual with an HILM score of 75, 
the participant with the lower HILM score had a 53.1% predicted 
probability of any preventive services use compared with 74.8% 
for the participant with the higher HILM score. For nonpreventive 
services use, the predicted probability was more similar between 
individuals with a lower (12.1%) and higher (17.0%) HILM 
score. In sensitivity analyses for all regressions, we additionally 
examined the results continuously and the results did not change.

DISCUSSION

In this national study of an insured sample, 150 people (29.6%) 
reported delaying or foregoing health care owing to perceptions 
of costs. Although participants were overall equally likely to 
avoid preventive and nonpreventive care owing to cost concerns, 
those with lower health insurance literacy reported significantly 
greater avoidance of both preventive and nonpreventive services. 
Likewise, participants with lower health insurance literacy were 
less likely to report use of preventive services. These findings 
suggest that health insurance literacy is important for patients, not 
only while selecting a health plan, but also in health care navigation 
and uptake of recommended health services.
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There are several possible explanations for the study’s 
findings. First, it is likely that individuals with lower health 
insurance literacy may not understand many cost-sharing and cost-
reduction features of their health plan, despite the ACA mandate 
that preventive services be covered without out-of-pocket costs 
to consumers. Thus, they may be less likely to use care they 
perceive as optional, particularly preventive care. Second, patients 
may perceive other costs besides monetary copayments, such as 
taking time off from work, arranging for child care, and waiting 
during long medical appointments. Such costs would not be 
addressed by the copayment and deductible exemption. Because 
these nonmonetary costs may be felt more by individuals of lower 
socioeconomic status, we adjusted for income and educational 
level and found no change in the study results. Third, it is possible 
that those with greater health insurance literacy generally were 
more knowledgeable about the value of preventive services. 
However, our findings were consistent even after adjustment for 
general health literacy and numeracy, which could potentially be 
associated with knowledge about the value of preventive services.

Our findings echo those of earlier research examining the 
importance of general health literacy to health care access. Levy 
and Janke37 found that individuals with lower general health 
literacy were more likely to delay care or have difficulty accessing 
health care than individuals with adequate health literacy. Our 
study suggests a similar association between patients’ health 
insurance literacy and their ability to navigate and receive health 
care.

This study may have implications for policy and program 
changes that aim to improve communication about health insurance 
policies and patients’ health care decision making. Furtado and 
colleagues38 noted that uninsured individuals’ most trusted sources 
of health insurance information were health care professionals 
and their social networks. Thus, developing simple messages 
that can be delivered by health plans, health care professionals, 
community health workers, or health navigators may help to make 
health insurance concepts accessible and trusted by patients. Plain-
language communication by trusted sources has the potential to 
significantly improve patients’ health insurance literacy and 
confidence making health care decisions. Community-based 
education may be particularly important for the newly insured 
and could be linked to local and national outreach and enrollment 

efforts.
Regardless of patients’ 

health insurance literacy, 
these messages should aim to 
increase their understanding 
that recommended preventive 
services are exempt from 
out-of-pocket costs. Simple 
advertising may be used 
by clinicians’ practices and 
pharmacies to draw attention 
to such services. In addition, 
health care professionals 
could address costs in 
discussions of health care 
recommendations.39,40

Limitations
This study should be 

interpreted in the context of its limitations. First, although the 
sample was a national group of participants with economic 
and geographic diversity, it was not a nationally representative 
sample. The participants were younger and had higher educational 
attainment than the general population, which is a known limitation 
of MTurk samples.41 Younger age and higher educational level 
could be associated with greater health insurance literacy, yet 
many of these individuals avoided preventive health care because 
of perceived costs. In addition, older adults may face even greater 
challenges navigating health care services owing to lower health 
insurance literacy and greater health care needs.3 Second, the HILM 
measures confidence in understanding and using health insurance, 
but it does not directly measure knowledge of specific health 
insurance concepts. We chose to use HILM for our independent 
variable as, to our knowledge, it is currently the only validated 
measure of health insurance literacy available. Third, we cannot 
definitively determine whether individuals who reported delayed 
or foregone care would have had a medical need for the health care 
service. Our analyses considering the full sample in the eligible 
denominator may underestimate small effects of health insurance 
literacy on delays of specific types of health care services.

CONCLUSIONS

To our knowledge, this study presents some of the first 
evidence on the importance of considering health insurance 
literacy in relation to health care navigation and use. We found 
that patients with lower health insurance literacy had greater 
avoidance of both nonpreventive and preventive services, despite 
the ACA cost-sharing exemption for recommended preventive 
services. Future work should examine potential drivers of 
foregone care among those with lower health insurance literacy 
as potential targets for intervention. To improve appropriate use 
of recommended health care services, including preventive health 
services, clinicians, health plans, and policymakers should adopt 
communication strategies that make health insurance concepts 
accessible to individuals regardless of health insurance literacy 
and improve consumers’ understanding of services exempt from 
out-of-pocket costs.
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Analysis of a Commercial Insurance Policy to Deny 
Coverage for Emergency Department Visits with 

Nonemergent Diagnoses
Shih-Chuan Chou, MD, MPH, Suhas Gondi, BA, and Olesya Baker, PhD

Summary

Insurers have increasingly adopted policies to reduce emergency department (ED) visits that they consider 
unnecessary. One common approach is to retrospectively deny coverage if the ED discharge diagnosis is 
determined by the insurer to be nonemergent. A cross-sectional analysis of probability-sampled ED visits from 
the nationally representative National Hospital Ambulatory Medical Care Survey ED subsample occurring 
from January 1, 2011, to December 31, 2015, was conducted. Visits by commercially insured patients aged 15 
to 64 years were examined. Those with ED discharge diagnoses defined by Anthem’s policy as nonemergent 
and therefore subject to possible denial of coverage were classified as denial diagnosis visits. The primary 
presenting symptoms among denial diagnosis visits were identified, and all visits by commercially insured 
adults presenting with these primary symptoms were classified as denial symptom visits.

Key Points

• Anthem’s nonemergent ED discharge diagnoses were not associated with identification of 
unnecessary ED visits when assessed from the patient’s perspective. 

• This cost-reduction policy could place many patients who reasonably seek ED care at risk of 
coverage denial.

INTRODUCTION

Emergency department (ED) visits and payment for ED visits 
by insurers and patients have grown substantially in the United 
States over the past several decades.1-3 This growth has compelled 
public and commercial payers to pursue strategies to reduce 
ED care use. One tactic is to apply financial disincentives, such 
as coverage denial, to ED visits that could presumably be cared 
for in alternative settings, such as a physician’s office, urgent 
care center, or retail clinic. These ED visits are often labeled as 
inappropriate or nonemergent using definitions based on ED 
discharge diagnoses,4-6 which are readily available in insurance 
billing claims. This diagnosis-based approach has not been well 
studied, but an analysis by Raven et al7 using the Billings algorithm 
demonstrated that nearly 90% of US ED visits had the same 
presenting symptoms as the ED visits with diagnoses considered 
primary care–treatable. Their findings indicated that there is no 
clear link between many presenting symptoms and discharge 
diagnoses considered primary care–treatable. Because patients 
make care-seeking decisions based on their symptoms, using a 
diagnosis-based approach to retrospectively identify inappropriate 
visits as means of determining coverage may be problematic.

Recently, Anthem, Inc, a large national health insurance 
company that provides coverage for 1 in 8 Americans,8 instituted 
a policy that will deny coverage and payments for ED visits that 
it deems unnecessary.9 Under this policy, if the final ED diagnosis 
is among a prespecified list of nonemergent conditions, the 
insurer will review the ED visit and may deny patient coverage. 
In 2017, Anthem implemented this policy in Georgia, Missouri, 
and Kentucky, expanding in 2018 to New Hampshire, Indiana, 
and Ohio, with expansion to more states under way.9 The news 
media have reported individual cases of patients with Anthem 
insurance presenting to the ED with concerning symptoms such 
as abdominal pain or severe headache only to have coverage 
denied after ED evaluation ruled out emergent conditions.10,11 As 
Anthem remains one of the largest health insurers in the nation, 
it is important to examine the population that may be affected if 
other insurers across the nation adopt similar policies of diagnosis-
based retroactive coverage denial for ED visits.

Using a national sample of ED visits, we characterized US 
ED patient visits that may be denied coverage if Anthem’s policy 
were implemented by all commercial insurers nationally. Our 
first objective was to examine the ability of this policy to identify 
inappropriate ED visits by describing ED visits that would be 
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classified as nonemergent under this policy and the proportion of 
these that received ED-level care. Because patients make care-
seeking decisions based on symptoms, our second objective was 
to describe ED visits with the same presenting symptoms as the 
nonemergent visits to examine the link between Anthem’s list of 
nonemergent diagnoses and patient symptoms upon presentation 
to the ED.

METHODS

Study Design and Data Set
We performed a cross-sectional analysis of data from January 

1, 2011, to December 31, 2015, that were part of the National 
Hospital Ambulatory Medical Care Survey ED subsample 
(NHAMCS-ED), a multistage probability sample of US ED visits 
administered by the National Center for Health Statistics. The 
NHAMCS-ED uses a 4-stage sampling design: (1) county-level 
geographic region as primary sampling units, (2) hospitals, (3) 
emergency service areas, and (4) 100 to 150 patient records from a 
randomly assigned 4-week period of the survey year. The National 
Center for Health Statistics excluded federal, military, and 
Veterans Affairs hospitals. Final samples included from 267 to 408 
responding EDs per year. Probability weights and survey design 
variables were assigned to every visit to allow the calculation of 
nationally representative estimates and standard errors. Full details 
of NHAMCS methodology are available online.12 This study was 
exempt from review by the Brigham Heath Institutional Review 
Board. This study conforms to the Strengthening the Reporting 
of Observational Studies in Epidemiology (STROBE) reporting 
guideline for cross-sectional research.13

Participants and Cohort Definitions
To study the potentially eligible commercially insured 

population, we restricted our analysis to NHAMCS-ED visits by 
commercially insured adults, defined as patients aged 15 to 64 
years with the NHAMCS-ED variable “primary expected source 

of payment” listed as “private insurance.”
We classified visits into 2 non–mutually exclusive cohorts: (1) 

denial diagnosis visits and (2) denial symptom visits. The Figure 
shows the schema used to construct the study cohorts.

Denial Diagnosis Visits
To examine the accuracy of Anthem’s policy in identifying 

unnecessary ED visits, we defined “denial diagnosis visits” as ED 
visits with at least 1 nonemergent diagnosis specified by Anthem’s 
denial policy after applying their exclusion criteria. There are 2 
publicly published lists of nonemergent diagnoses: the first from 
Missouri in 2017 and the second from Indiana in 2018.9 We 
identified visits with nonemergent diagnoses from both lists but 
based our subsequent analyses on the Indiana diagnosis list, as 
it is the most recent version of the policy. We then applied the 
exclusion criteria for Anthem’s coverage denial policy, excluding 
patients who were younger than 15 years, arrived at the ED during 
the weekend (defined by Anthem as time between 8 am on a 
Saturday and 8 am on Monday), arrived via ambulance, received 
a computed tomographic or magnetic resonance imaging scan, 
received intravenous fluids, or were admitted to observation or an 
inpatient ward.14 The NHAMCS does not allow identification of 
several exclusion criteria, including administration of intravenous 
medications or a patient who was traveling or was located farther 
than 15 miles from an urgent care center.

Denial Symptom Visits
The assumption underlying Anthem’s policy is that, prior 

to ED evaluation, patients should be able to determine that their 
symptoms were of a nonemergent condition for which ED care 
is not appropriate. To examine the validity of this assumption, 
we identified denial symptom visits, defined as all ED visits by 
commercially insured adults that share the same primary symptoms 
or reasons for visit with the denial diagnosis visits.

We identified primary symptoms that were commonly 
associated with diagnoses among the denial diagnosis visits. We 

Figure
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first grouped similar diagnoses among the denial diagnosis visits, 
which are likely to present with similar symptoms, into clinically 
meaningful categories using the Agency of Healthcare Quality 
and Research clinical classification software (CCS).15 We then 
removed CCS categories associated with fewer than 5 denial 
diagnosis visits. For each included CCS category, we identified all 
unique primary symptoms (using the variable of primary reason 
for visit) among the denial diagnosis visits with the corresponding 
CCS category and included any primary symptoms associated 
with 2 or more denial diagnosis visits.

For example, there were a total of 30 denial diagnosis visits 
with an ED discharge diagnosis of tonsillitis (CCS 124). Among 
these tonsillitis visits, there were 8 unique primary symptoms, of 
which throat soreness was associated with 23 visits, and all other 
symptoms (such as fever, headache, and earache) were associated 
with only 1 visit each. Therefore, throat soreness was included as 
a common primary symptom, but the other symptoms were not. 
The other presenting symptoms could still be included if they were 
associated with 2 or more visits for another CCS category.

We performed 2 sensitivity analyses to assess the stability of 
our findings among denial symptom visits. First, we constructed a 
denial symptom cohort with a more restrictive definition, including 
only primary symptoms associated with 5 or more visits within 
each CCS category. Second, we constructed a denial symptom 
visit cohort using only 2014 and 2015 NHAMCS-ED data to assess 
whether there were notable changes after the implementation of 
the US Affordable Care Act, which included emergency care as 1 
of the 10 essential health benefits.

Statistical Analysis
We report descriptive statistics for each visit cohort. We 

calculated the proportions of visits in each cohort by patient 
characteristics (age, sex, race, insurance status, and region), visit 
characteristics (triage severity and visit timing), ED care received 
(diagnostic testing and intravenous fluid use), and disposition. 
For visit timing, we defined evenings as arrival to ED after 5 pm 
Monday through Friday and before 8 am the next day, weekends 
as arrival after 8 am on Saturday and before 8 am on Monday 
(consistent with Anthem’s exclusion criteria), and office hours as 
the remaining times of the week. We examined the total number 
of diagnostic services used in each visit, including blood, urine, 
electrocardiogram, and imaging tests. For disposition, we defined 
admission as patients admitted to observation or inpatient units.

We also calculated the weighted proportion of visits in each 
cohort that received “ED-level care,” defined as visits with any 
of these characteristics: (1) triaged as urgent or emergent, (2) 
received 2 or more diagnostic tests, or (3) admitted to the hospital 
or transferred to other facilities.

Secondary Analyses
To further examine the policy from a patient’s perspective, 

we performed several secondary analyses. First, we identified the 
most common primary reasons for visits among denial diagnosis 
visits and calculated the weighted proportion of visits with each 
presenting symptom that received ED-level care. Second, we 
identified the most common reasons for visits among denial 
symptom visits that were admitted or transferred. Third, we 
examined the most common reasons for visits among all denial 
symptom visits and, for each reason for visits, calculated the 

weighted proportions of visits that were denial diagnosis visits 
(visits that may be denied coverage under Anthem’s policy) and 
the weighted proportions that were admitted to the hospital or 
transferred.

For all analyses, we used SVY procedures in STATA/MP 15 
(StataCorp) to incorporate probability weights and survey design 
variables in generating national estimates for weighted proportions 
and 95% confidence intervals.

RESULTS

From 2011 to 2015, NHAMCS-ED included a total of 130,219 
ED visits, of which 28,304 were visits by patients aged 15 to 64 
years with commercial insurance. These visits represented 21.9% 
(95% CI, 20.9%-22.9%) of all US ED visits over the study period, 
accounting for 29.6 million (95% CI, 25.7 million to 33.5 million) 
ED visits annually. Of these ED visits, 46.6% (95% CI, 45.5%-
47.8%) had a nonemergent diagnosis according to the Missouri 
policy, and 35.5% (95% CI, 32.4%-38.7%) had a nonemergent 
diagnosis according to the Indiana policy.

When we applied Anthem’s exclusion criteria to the cohort 
with the Indiana policy’s nonemergent diagnoses, 15.7% (95% 
CI 15.0%-16.4%) of adult commercially insured ED visits may 
be denied coverage (denial diagnosis visits) (4,440 of 28,304; 
mean [SD] patient age, 36.6 [14.0] years; 2,592 [58.7%] female 
and 2,962 [63.5%] white), representing 4.6 million (95% CI, 4.1 
million to 5.2 million) ED visits annually (Table 1). Of the denial 
diagnosis visits, 24.5% (95% CI, 21.7%-27.4%) were triaged as 
urgent or emergent and 26.0% (95% CI, 23.8%-28.3%) required 2 
or more diagnostic tests. Overall, 39.7% (95% CI, 37.2%-42.3%) 
of denial diagnosis visits had at least 1 of the characteristics of 
receiving ED-level care. No patients in the denial diagnosis visit 
cohort were admitted because admission was an exclusion from 
Anthem’s coverage denial policy.

There were 329 unique primary symptoms among the denial 
diagnosis visits, of which 192 were identified as common primary 
symptoms. Among adult commercially insured ED visits, 87.9% 
(95% CI, 87.3%-88.4%) were denial symptom visits (24,882 of 
28,304; mean [SD] patient age, 38.5 [14.1] years; 14,362 [57.9%] 
female and 17,483 [68.7%] white) (Table 1), of which 43.2% (95% 
CI, 40.2%-46.4%) were triaged as urgent or emergent, 51.9% (95% 
CI, 50.0%-53.9%) received 2 or more diagnostic tests, and 9.7% 
(95% CI, 8.8%-10.6%) were admitted or transferred; 2.0% (95% 
CI, 1.7%-2.4%) required critical care or immediate intervention in 
the operating room or cardiac catheterization laboratory. Overall, 
65.1% (95% CI, 63.4%-66.9%) of denial symptom visits had at 
least 1 of these characteristics of receiving ED-level care.

Sensitivity Analyses
When we restricted the definition of the denial symptom visits 

to include only primary symptoms with 5 or more visits (94 of 
the 329 primary symptoms among the denial diagnosis visits), 
74.7% (95% CI, 73.8%-75.5%) of all commercially insured adult 
ED visits were included. In this more restrictive visit cohort, the 
patient characteristics, ED care provided, and final dispositions 
were not materially different from the primary definition of denial 
symptom visits.

When limiting our analysis to 2014 and 2015 NHAMCS-ED 
visits, the years after implementation of the Affordable Care Act, 
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80.0% (95% CI, 78.7%-81.2%) of all included ED visits were 
denial symptom visits. There were no material changes to patient 
characteristics, ED care provided, and disposition of these visits 
from the analysis performed using 2011 to 2015 NHAMCS-ED 
data.

Secondary Analysis
Table 2 shows that, for the most common presenting symptoms 

among visits that would otherwise be considered nonemergent 
by the Anthem policy (denial diagnosis visits), a substantial 
proportion still received ED-level care. Of these presenting 
symptoms, abdominal pain, chest pain, and headache were also 
among the most common presenting symptoms of denial symptom 
visits that led to hospital admission or transfer (Table 3).

Among visits for the most common presenting symptoms in 
denial symptom visits, many presenting symptoms with high rates 
of admission or transfer also had a meaningful proportion of ED 
visits that could potentially be denied coverage (denial diagnosis 
visits) (Table 4). For example, among denial symptom visits 
with abdominal pain, 15.9% (95% CI, 13.6%-18.6%) required 
admission or hospital transfer but 4.3% (95% CI, 3.3%-5.6%) may 
be considered nonemergent and potentially denied coverage.

DISCUSSION

Amidst rising health care costs, public and commercial insurers 
are adopting policies to limit their payments for emergency care. 
One approach recently implemented by a major commercial 
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insurer, Anthem, is to disincentivize unnecessary ED visits by 
denying coverage and payments for visits with nonemergent ED 
discharge diagnoses. Our results demonstrate the inaccuracy of 
such a policy in identifying unnecessary ED visits. Furthermore, 
patients cannot reliably avoid coverage denial as most presenting 
symptoms could potentially lead to a nonemergent diagnosis.

The main limitation of retrospectively judging the necessity 
of ED care is that the determination is based on information not 
available to patients prior to the medical evaluation. When patients 
become acutely ill, they must decide whether to seek care (and, if 
so, when and where) based not on a diagnosis but on the symptoms 
they are experiencing. The link between presenting symptoms, 
ED care required, and final diagnoses is often uncertain. While 
clinicians possess the appropriate training to elucidate the care 
patients need, as our results show, a diagnosis-based algorithm 
cannot capture the complexity of these decisions.

We found that if Anthem’s policy was adopted by all other 
commercial insurers, nearly 1 in 6 ED visits by commercially 
insured adults would have a nonemergent ED discharge diagnosis 
and could be denied coverage. Moreover, in up to 9 of 10 adult 
commercially insured ED visits, patients presented with the same 
primary symptoms as the visits that resulted in nonemergent 
diagnoses that could be denied coverage. Even among patients 
with potentially life-threatening symptoms such as chest pain, 
who would likely be instructed to seek emergency care if they 
consulted outpatient clinicians, up to 4% may be denied coverage 
and possibly receive an uncovered medical bill. This result is 
consistent with the study by Raven et al,7 who found the presenting 
symptoms from ED visits with “primary care-treatable” diagnoses, 
as defined by the Billings algorithm, were present in nearly 9 of 10 
ED visits. These findings illustrate that the link between presenting 
symptoms and final ED diagnoses are often not straightforward. 

From the patients’ perspective, if similar retrospective coverage 
denial policies were implemented widely, up to 90% of patients 
have symptoms that may lead to nonemergent ED diagnoses. 
These patients would, therefore, need to consider the possibility of 
coverage denial before seeking ED care.

Furthermore, nearly 40% of visits that had nonemergent 
diagnoses and could be denied coverage received substantial 
ED care, including being triaged as urgent or emergent and 
receiving multiple diagnostic tests. Even triage nurses, the most 
experienced ED nurses, considered nearly one-quarter of visits 
with nonemergent ED discharge diagnoses urgent or emergent 
prior to a full clinical evaluation. These results demonstrate the 
substantial discrepancy between what may be considered an 
unnecessary ED visit based on ED discharge diagnoses compared 
with a prospective assessment based on patients’ presentation.

The absence of reliable information on patient presentation, 
such as presenting symptoms or reasons for visit, in administrative 
billing data remains a key barrier in examining the appropriateness 
of ED care. This is highlighted by a new National Quality Forum 
project that aims to develop systems for chief complaint–based 
quality of emergency care.16 Therefore, insurers implementing 
similar policies of retrospective denial based on billing data 
would need to devote substantial resources to audit and review 
the medical records of up to 1 in 6 adult ED visits. A recent Senate 
investigation of Anthem’s policy found that less than half of the 
visits that were initially flagged and reviewed were ultimately 
denied coverage, confirming the inaccuracy and inefficiency of 
this approach.17

How a retrospective coverage denial policy, such as that 
implemented by Anthem, would influence ED utilization and 
patient outcomes remains to be studied. Existing evidence 
evaluating the effects of ED cost sharing shows that even modest 
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copayments of $25 to $35 would lead to decreases in both low-
severity and high-severity ED visits.18,19 Cost sharing in the form 
of high-deductible health plans have also been associated with 
decreased low-severity ED visits.20 But among populations of 
lower socioeconomic status, high deductibles also reduce high-
severity ED visits.20 In contrast to copayments or high deductibles, 
diagnosis-based coverage denial poses a financial disincentive that 
further adds an element of uncertainty. As a result, patients with 
acute illnesses are put in a difficult position of weighing the risk of 
delayed treatment for severe disease vs an uncovered medical bill.

Three decades ago, managed care organizations and insurers 
deterred patients from emergency care through similar strategies 
of coverage denial and preauthorization requirements.21 They used 
triage algorithms, which were unable to exclude the presence of 
severe disease with adequate sensitivity, leading to adverse events 
and even deaths.21,22 In response, states and the federal government 
passed laws requiring insurers to cover emergency care based 
on the “prudent layperson standard.” The standard defines 
“emergency medical conditions” as “acute symptoms of sufficient 
severity (including severe pain) such that a prudent layperson, who 
possesses an average knowledge of health and medicine, could 
reasonably expect the absence of immediate medical attention to 
result in [serious deterioration of health].”23 In 1992, Maryland 
passed the first prudent layperson law. Other states soon followed, 
and in 1997 it became federal law in the Balanced Budget Act. In 
2010, the Affordable Care Act included this standard for emergency 
care coverage as 1 of the 10 essential health benefits.

Anthem’s policy of retroactive coverage denial based on 
discharge diagnosis has led to a congressional investigation by 
Sen Claire McCaskill (D, Missouri) for potential violation of the 
prudent layperson standard.17 This investigation found that, while 
10% to 20% of ED visits were reviewed by Anthem for denial, 
only 4% to 7% of ED visits were ultimately denied.17 While the 
proportion denied is small, it is not clear if this will expand over 
time to additional states or be adopted by other insurers. Both the 
American College of Emergency Physicians and the American 
Medical Association have expressed similar concerns about this 
policy,24,25 particularly given Anthem’s prominence as one of the 
nation’s largest health insurers. If retrospective denial policies are 
widely adopted, they would place undue financial stress on patients 
with acute illness and could increase barriers to timely emergency 
care, particularly to those least able to pay.

Limitations
Our study is bound by the limitations intrinsic to a cross-

sectional national survey, including potential misclassification of 
presenting symptoms, ED care received, or discharge diagnoses.26 

Two additional limitations warrant mention. First, 2 of the exclusion 
criteria published by Anthem could not be operationalized in 
NHAMCS-ED. We could not exclude visits based on intravenous 
medication use as NHAMCS-ED does not contain information 
on the route of medication administration. Based on prior studies 
on use of peripheral intravenous catheter in the ED, we anticipate 
that accounting for patients receiving intravenous medications 
would have reduced the proportion of adult commercially insured 
patients at risk of coverage denial by approximately 1%, as there 
is substantial overlap with patients receiving intravenous fluids 
and other exclusion criteria.27,28 Also, we could not determine 
whether visits occurred while the patient was traveling or was 

outside of a 15-mile range from an urgent care center. These visits 
likely account for a small proportion of ED visits, particularly 
as the number of urgent care centers has increased dramatically, 
with 6,707 centers across the United States by 2015.29 Second, the 
primary symptoms from denial diagnosis visits that we used to 
identify denial symptom visits may be overly inclusive, resulting 
in the inclusion of uncommon symptoms among denial symptom 
visits. In our primary analysis we included only primary symptoms 
that occurred in 2 or more visits of the same diagnosis category. 
We further performed a sensitivity analysis restricting to primary 
symptoms present in 5 or more visits of the same diagnosis category. 
We found no substantial changes in the patient characteristics, ED 
care delivered, and final dispositions of denial symptom visits 
between the primary and sensitivity analysis, suggesting that our 
approach is not overly inclusive.

CONCLUSIONS

One in 6 ED visits by commercially insured adults could be 
denied coverage if a cost-reduction policy recently implemented 
by a large commercial insurer is widely adopted. However, the 
policy cannot accurately identify unnecessary visits, as up to 
40% of the visits that were considered nonemergent were likely 
appropriate ED visits. Furthermore, these visits presented with the 
same spectrum of symptoms as nearly 9 of 10 ED visits. This cost-
reduction policy could place many patients who reasonably seek 
ED care at risk of coverage denial.
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Emerging Evidence for Cannabis’ Role in 
Opioid Use Disorder

 Beth Wiese and Adrianne R. Wilson-Poe

Summary

The opioid epidemic has become an immense problem in North America, and despite decades of research 
on the most effective means to treat opioid use disorder (OUD), overdose deaths are at an all-time high, 
and relapse remains pervasive. Although there are a number of FDA-approved opioid replacement therapies 
and maintenance medications to help ease the severity of opioid withdrawal symptoms and aid in relapse 
prevention, these medications are not risk free nor are they successful for all patients. Furthermore, there are 
legal and logistical bottlenecks to obtaining traditional opioid replacement therapies such as methadone or 
buprenorphine, and the demand for these services far outweighs the supply and access. To fill the gap between 
efficacious OUD treatments and the widespread prevalence of misuse, relapse, and overdose, the development 
of novel, alternative, or adjunct OUD treatment therapies is highly warranted.  

Key Points

• In this article, we review emerging evidence that suggests that cannabis may play a role in 
ameliorating the impact of OUD. Herein, we highlight knowledge gaps and discuss cannabis’ 
potential to prevent opioid misuse (as an analgesic alternative), alleviate opioid withdrawal 
symptoms, and decrease the likelihood of relapse. 

• The compelling nature of these data and the relative safety profile of cannabis warrant further 
exploration of cannabis as an adjunct or alternative treatment for OUD.

INTRODUCTION

The opioid epidemic has become an increasingly pressing 
problem with an estimated 26–36 million people abusing opioids 
around the world.1 At the time of this publication, the Centers 
for Disease Control reports that 115 people die every day of an 
opioid related cause in the United States, and more than 33,000 
people lost their lives to an accidental opioid overdose in the 
United States in 2015 alone.1–4 The United States consumes 80% 
of the world’s supply of prescription opioid analgesics (POAs), 
and opioid prescriptions have climbed by 300% since 1991.5 The 
rise in opioid prescriptions has also widened the demographic of 
individuals dying from opioid overdose; historically, overdose was 
most prevalent in urban, minority adolescent males; however, today 
these lethal effects are similar across race, gender, socioeconomic 
status, and geography.7–11 The spike in prescriptions has also 
directly contributed to an increase in the number of first-time 
consumers of illicit opioids (heroin, which is commonly laced 
with fentanyl or its analogs), which has continued to climb since 
the mid 1990’s.6 Patients who become physically dependent upon 
POAs frequently switch to illicit opioids because POAs are more 
costly and/or difficult to obtain.3,8,12,13 However, ease of access 

is a dangerous tradeoff for the lethal risk that is associated with 
synthetic opioids. Fentanyl, for instance, is 100 times more potent 
than morphine, which partially explains why there was a 250% 
increase in synthetic opioid mortality between 2012 and 2015.14,15

This unprecedented public health crisis warrants the 
investigation of novel sustainable interventions which would 
directly address the current opioid misuse crisis, complement 
current treatment strategies, and prevent future misuse through 
alternative first line analgesics.

Mechanistic Interactions between Cannabis and Opioids
The endocannabinoid and opioidergic systems are known 

to interact in many different ways, from the distribution of their 
receptors to cross-sensitization of their behavioral pharmacology. 
Cannabinoid-1 (CB1) receptors and mu opioid receptors (MORs) 
are distributed in many of the same areas in the brain, including 
but not limited to the periaqueductal gray,16,17 locus coeruleus,18,19 
ventral tegmental area (VTA), nucleus accumbens, prefrontal 
cortex (PFC),20 central amygdala (CeA), bed nucleus of stria 
terminalis (BNST),21 caudate putamen (CP), substantia nigra, dorsal 
hippocampus, raphe nuclei, and medial basal hypothalamus.22 The 
extent of this overlapping expression and frequent colocalization 
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of the CB1 and MOR provide clear morphological underpinnings 
for interactions between the opioid and cannabinoid systems in 
reward and withdrawal.19,23

There is a bidirectional relationship between MORs and CB1 
receptors in the rewarding properties of drugs of misuse.20,24–28 
That is, modulation of the CB1 receptor has profound effects 
on the rewarding properties of opioids, and vice versa. For 
example, MOR and CB1 receptors are reciprocally involved in the 
development of drug-induced conditioned place preference (CPP). 
Coadministration of a cannabinoid antagonist and morphine 
attenuates the development of morphine CPP,26 and coadministration 
of an opioid antagonist blocks tetrahydrocannabinol (THC)-
induced CPP.25 Interestingly, microinjections of CB1 agonists 
into the medial PFC creates an aversion to doses of morphine 
that are normally rewarding (CPP), while CB1 antagonism 
in this brain region creates a rewarding effect of subthreshold 
morphine doses.24 In addition, administration of cannabinoids to 
MOR knockout (KO) mice produces a weaker CPP compared to 
wild-type animals,22 reviewed in Wills and Parker.27 This mutual 
involvement in reward is at least partially mediated by presynaptic 
cannabinoid and opioid disinhibition of dopamine neurons in the 
VTA, a well-characterized mechanism in the rewarding properties 
of drugs of misuse.20 Although these mechanisms have not been 
well studied in humans, one study has found CB1 upregulation 
in the reward pathway of individuals who use opioids, which 
supports a role for the endocannabinoid system in the development 
of opioid misuse.29

There is abundant support for the role of CB1 receptors in 
the rewarding effects of opioids and the amelioration of tolerance. 
However, the effects of endogenous and exogenous cannabinoids 
in opioid withdrawal are somewhat paradoxical: endogenous 
cannabinoids seem to have no role in somatic withdrawal,27,30–32 
yet exogenous CB1 agonists readily alleviate somatic symptoms 
such as escape jumps, diarrhea, weight loss, and paw tremors.28,33,34 

Endogenous cannabinoid tone within the amygdala is also 
involved in the affective component of opioid withdrawal, as 
blockade of CB1 receptors in the CeA or BNST ameliorates opioid 
withdrawal.21 The kappa opioid receptor (KOR) system may also 
play a role in cannabis’ impact on the affective opioid withdrawal, 
given its pivotal contributions to dysphoria and negative effect.35 

However, both KOR agonism (with U50, 488H30) and KOR 
antagonism (naloxone31,32) have both been shown to attenuate 
conditioned place aversion in CB1 KO mice.30 These contradicting 
data highlight the need for additional mechanistic insights into the 
involvement of the CB1 receptor in opioid reward and withdrawal.

Cannabis as a First Line Analgesic
The primary use for both prescription opioids and cannabis 

is for analgesia. Currently, up to 90% of patients in state-level 
medical cannabis registries list chronic pain as their qualifying 
condition for the medical program.36 In an exhaustive review, the 
National Academies of Science and Medicine recently confirmed 
the efficacy of cannabis for chronic pain in adults.36 Interestingly, 
when given access to cannabis, individuals currently using opioids 
for chronic pain decrease their use of opioids by 40–60% and 
report that they prefer cannabis to opioids.37–42 Patients in these 
studies reported fewer side effects with cannabis than with their 
opioid medications (including a paradoxical improvement in 
cognitive function) and a better quality of life with cannabis use, 

compared to opioids. Despite the vast array of cannabis products 
and administration routes used by patients in states with medical 
cannabis laws, cannabis has been consistently shown to reduce the 
opioid dose needed to achieve desirable pain relief.41,43

One of the mechanisms that may explain the opioid sparing 
effects of cannabis is its ability to produce synergistic analgesia.44–46 
In humans, subanalgesic doses of THC and morphine are equally 
unsuccessful at reducing the sensory or affective components 
of pain; however, when the same doses of THC and morphine 
are coadministered, they produce a significant reduction in the 
affective component of pain.47 These synergistic effects are also 
observed when patients using opioids for pain vaporize whole-
plant cannabis, as opposed to experimentally administered 
isolated THC.48 Adjunct whole plant cannabis has no effect on the 
pharmacokinetics of opioids, which further supports a synergistic 
mechanism behind the opioid sparing and enhanced analgesia 
produced by cannabis.48 Furthermore, in pre-clinical models, 
coadministration of opioids and cannabinoids attenuates the 
development of opioid tolerance.49,50

Combined, these clinical and pre-clinical data suggest that 
analgesic synergy produced by coadministered cannabis and 
opioids could be harnessed to achieve clinically relevant pain 
relief at doses that would normally be subanalgesic. This strategy 
could have significant impacts on the opioid epidemic, given that it 
could entirely prevent two of the hallmarks of opioid misuse: dose 
escalation and physical dependence.

Because patients report substituting cannabis for several types 
of pharmaceutical drugs, including opioids, benzodiazepines, and 
antidepressants,51 analgesic synergy may not entirely explain the 
opioid-sparing effects of cannabis in pain patients. Economic 
and lifestyle considerations may also play a pivotal role in opioid 
sparing and substitution. Patients report that their reasons for 
substituting cannabis for other medications include less severe 
side effects, less withdrawal potential, ease of access, and better 
symptom management for their conditions.52

Although there is insufficient clinical literature to support the 
use of cannabis as a treatment for acute pain, there is a long-standing 
body of pre-clinical evidence that demonstrates the antinociceptive 
effects of cannabinoids in pain-free, drug-naive animals.17,49,53–57 
The mechanisms of cannabinoid antinociception are remarkably 
similar to those of opioid analgesics. Both the CB1 and MOR are 
G-protein coupled receptors, and agonist-initiated disinhibition of 
GABA release in the descending pain pathway is just one example 
of overlapping antinociceptive mechanisms between these 
drugs.17,23,58–62 Evidence supporting the role of cannabis in acute, 
nonsevere pain management could lead to a substantial reduction 
in opioid prescription rates, thereby eliminating patient exposure 
to the risks of opioid dose escalation and physical dependence. 
This critical gap in the clinical literature and potential clinical 
impacts of this therapy warrants further exploration of the efficacy 
of cannabis for acute pain relief.

Current Opioid Use Disorder Therapies and Their 
Shortcomings

The most prominent and pervasive problem in opioid use 
disorder (OUD) treatment is the prevention of drug relapse, which 
is extremely common during acute withdrawal (detoxification), 
as well as during protracted recovery after physical withdrawal 
symptoms have subsided.63–66 Abstinence-based protocols are 
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particularly ineffective, as 85% of individuals relapse within 
12 months of the initiation of treatment.65 In-patient residential 
treatment facilities do not appear to improve abstinence-based 
therapy, as relapse rates in this paradigm are as high as 80%, 
when measured 2 years after treatment initiation.67 Compared 
to abstinence, opioid replacement and medication-assisted 
therapies, which began in the 1960s, are more efficacious for 
relapse prevention; however, there are currently only four FDA-
approved medications for the treatment of OUD.68–71 Off-label 
prescription medications such as benzodiazepines and antiemetics 
are also common, but these therapies are largely directed at 
symptom management during acute detoxification rather than 
relapse prevention.72 In this review, we focus on the most widely 
used OUD therapies, their shortcomings, and the bottlenecks to 
accessing them.11

Methadone, a full MOR agonist, was approved by the FDA in 
1974 to aid in opioid cessation.9,73 Individuals enrolled in consistent 
dose methadone maintenance programs are more likely to stop 
using nonprescribed opioids than individuals not enrolled in the 
maintenance program.74 Although methadone has an encouraging 
safety profile,75 it carries some risk for misuse and mortality when 
the dose exceeds the patient’s level of tolerance.76,77 Withdrawal 
symptoms from methadone mimic those of other opioids when 
stopped abruptly or tapered too quickly, and these symptoms last 
up to 3 weeks longer than withdrawal from other opioids.9,78,79 

There are only 1590 methadone distributers in the United States, 
which are highly regulated clinics that are concentrated in urban 
areas, creating geographical disparities in OUD treatment.10,11,79 

In addition to geographical barriers, these clinics frequently have 
stringent and stigmatizing compliance requirements, such as daily 
visits and frequent urine screenings for illicit drugs.11,80 Although 
these barriers to treatment could potentially be addressed through 
concerted efforts to expand access, 40% of patients still relapse 
within 1 year of initiating methadone therapy.67

Buprenorphine (Subutex) is a partial MOR agonist and KOR 
antagonist that can reduce withdrawal symptoms, cravings, and 
additional opioid use.76,81,82 The inclusion of naloxone in some 
buprenorphine formulations (Suboxone, Zubsolv) is intended 
to reduce misuse by precipitating withdrawal when it is used 
intravenously,82,83 and despite the presence of naloxone, there is 
still some risk for misuse and overdose.77,83,84 The inclusion of 
naloxone can also induce withdrawal when administered too soon 
after the most recent dose of other opioids.63,67,85

Unlike methadone, Suboxone offers a primary care approach 
to medication-assisted therapy, as it can be dispensed by a 
pharmacy rather than a specialized clinic.86,87 However, only 3% 
of physicians possess the additional Drug Enforcement Agency 
credentials required to prescribe buprenorphine,76,88 and there are 
strict limits on the number of patients they are permitted to serve.89 

Buprenorphine-licensed physicians also tend to be concentrated 
in larger cities, leaving 46.8% of counties in the United States, 
especially rural areas and the Midwest, with a shortage in 
convenient access to these treatment options.88,90,91 While long-
term treatment retention with buprenorphine or Suboxone is not 
as well characterized as methadone, a Swedish study has shown 
retention rates of up to 75% following a year of buprenorphine/
Suboxone treatment.92 However, a 24-week clinical trial in the 
United States reveals that buprenorphine retention is only 46%.93

Evidence suggests that the most effective tool for relapse 

prevention is medication-assisted pharmacotherapy, combined with 
social support.76,78,94,95 Because of the overwhelming evidence that 
supports this concurrent treatment model, there is little rationale 
to deviate from this approach. However, expanded access to these 
therapies is highly warranted, as are novel and alternative therapies 
which improve efficacy, diminish geographical disparities, and 
eliminate the need for specialty physicians.96

Cannabis During Acute Opioid Withdrawal
The first barrier to overcoming OUD is getting patients 

through the acute withdrawal period, or detoxification. Although 
pharmacotherapies such as methadone and buprenorphine are 
largely successful and widely utilized for this purpose, there 
are shortcomings to this approach, which are highlighted abo
ve.9,76,78,80,82,83,87,89–91,97 In May of 2018, the FDA approved the use 
of lofexidine, an alpha-2 adrenergic receptor agonist for acute (14 
day) opioid withdrawal. Lofexidine provides substantially more 
symptom relief than placebo; however, the comparative efficacy 
of lofexidine in combination with long-acting opioid agonists or 
opioid antagonists is still being characterized.71,98–100

There is also nascent evidence that suggests that cannabis may 
be an efficacious tool during the acute opioid withdrawal period. 
Numerous pre-clinical studies have shown that cannabis and 
cannabinoids decrease opioid withdrawal symptoms.6,33,34,97,101–103 
Although this evidence supports the use of cannabinoids as a 
possible treatment in OUD treatment,28 conflicting evidence 
demonstrates that CB1 agonism increases the rewarding properties 
of opioids22,102 and may actually increase the severity of opioid 
withdrawal symptoms.18,104 These conflicting data highlight the need 
for a mechanistic characterization of CB1 agonism as a therapeutic 
target for opioid withdrawal, a need that is further substantiated by 
the pharmacology of CB1 antagonism. For instance, some studies 
show that acute administration of SR-141716A, a CB1 antagonist, 
can reduce opioid withdrawal; however, this effect is profoundly 
affected by the experimental conditions.22,105 Because this effect 
can be recapitulated in CB1 KO mice, CB1 antagonism only 
partially mediates these effects.102 To complicate the story further, 
the administration of cannabidiol (CBD), a very promiscuous 
phytocannabinoid with at least a dozen mechanisms of action, also 
alleviates naloxone-precipitated withdrawal in morphine tolerant 
rats.106–112

Although the mechanisms by which cannabinoids alleviate 
opioid withdrawal are complex and unclear, some reports suggest 
that cannabis may alleviate opioid withdrawal in humans.18,113 For 
instance, patients engaging in medication-assisted detoxification 
from opioids reported using cannabis when opioid maintenance 
doses were not high enough to prevent withdrawal and cravings.114 
However, some individuals reported that cannabis was often 
ineffective and sometimes worsened overall severity of the 
withdrawal symptoms. Because the phytochemical makeup and 
cannabinoid content of cannabis have a significant effect on 
subjective human experiences,115 it is plausible that these variable 
experiences are the result of variable phytochemistry in cannabis 
products that are self-selected by study participants. Unfortunately, 
blinded, placebo-controlled clinical trials evaluating the efficacy 
of cannabis, either alone or as an adjunct therapy for acute opioid 
withdrawal, are lacking. This is not entirely surprising, given 
cannabis’ status as a Schedule I substance in the United States, 
which precludes federal funding to investigate cannabis as a 
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medication-assisted therapy.
Unlike whole-plant cannabis, dronabinol, an FDA-approved 

analog of THC, has been evaluated for opioid withdrawal relief 
in a placebo-controlled study in patients receiving the opioid 
antagonist naltrexone. Low-dose adjunct dronabinol improved 
the tolerability of symptoms such as insomnia, reduced appetite, 
and reduced energy levels during opioid detoxification, whereas 
adverse events such as tachycardia were reported at higher 
dronabinol doses.113,116,117 In many studies, cannabinoids were 
safe and tolerable when coadministered with an opioid or opioid 
replacement medication.47,113,118–120 However, the comparative 
efficacy of dronabinol or other cannabinoids versus traditional 
replacement therapies such as methadone or buprenorphine 
remains to be elucidated. Given the efficacy and tolerability 
of Sativex (a whole-plant cannabis derivative) for pain and 
spasticity, investigation of adjunct Sativex for opioid withdrawal 
is warranted.121–123

Like opioids, chronic cannabis exposure induces the 
development of tolerance, physical dependence, and withdrawal 
symptoms during abstinence. Patients commonly report that 
cannabis withdrawal symptoms, most commonly anger, aggression, 
irritability, anxiety, decreased appetite, weight loss, restlessness, 
and sleeping difficulties,124–129 are similar to those produced by 
nicotine withdrawal.129 Comparatively, the magnitude and severity 
of cannabis withdrawal are significantly and substantially more 
benign than opioid withdrawal.20,126 In addition, and unlike opioids, 
cannabinoid withdrawal and subsequent relapse are nonlethal 
after periods of abstinence. The reduced intensity of cannabinoid 
withdrawal symptoms compared to opioids could at least partially 
be explained by the prolonged period of metabolization of 
cannabinoids in the body,102 contributing to the mounting support 
for cannabis as a harm-reduction tool to combat OUD.

Cannabis as a Harm Reduction Tool in OUD
Pre-clinical evidence suggests that the CB1 receptor plays a 

critical role in opioid reward. Cannabinoid antagonism reduces the 
rewarding properties of opioids and prevents reinstatement of drug 
seeking.105,130,131 However, these effects were not reproducible in 
human clinical trials.132–134 Unlike CB1 antagonism, CB1 agonism 
may play a role in OUD treatment. Several studies have shown that 
adjunct cannabis decreases opioid consumption or prevents opioid 
dose escalation.37–42,121,135 Although these findings are promising, 
several other studies have shown that cannabis use either has no 
impact on opioid consumption or may increase nonmedical opioid 
use.136–138

The mechanisms underlying cannabis alteration of opioid 
consumption are yet to be determined; however, there is significant 
pre-clinical evidence which suggests that CBD, one of the most 
prevalent cannabinoid molecules in cannabis, plays a critical 
role. CBD does not have reinforcing effects in rodents, which 
supports its low potential for misuse.16,139 CBD has been shown to 
reduce the rewarding aspects of multiple drugs of abuse, such as 
cocaine, amphetamine,16 and nicotine.140 Administration of CBD 
also attenuates morphine CPP and cue-induced reinstatement of 
heroin self-administration in rats, without creating any aversive or 
rewarding effects on its own.106,141–143

These findings provide promising rationale for the use of 
CBD in opioid relapse prevention in humans. In fact, pilot clinical 
studies have shown that in individuals recently abstinent from 

heroin, CBD reduces heroin craving.142 This effect occurs as soon 
as 1 h after administration and lasts for up to 7 days. Adjunct 
CBD appears to be safe and tolerable, as 400 and 800 mg oral 
CBD administration does not intensify the effects of intravenous 
fentanyl or create any adverse effects.118 Because CBD is neither 
intoxicating nor rewarding and has an extremely large therapeutic 
window and impressive safety profile, the use of CBD to inhibit 
opioid craving has great therapeutic potential.

Adjunct cannabis use alongside current treatment strategies 
could help to improve the number of individuals engaging in 
OUD treatment, as well as increase treatment retention rates. 
Both dronabinol and intermittent whole-plant cannabis appear 
to increase the length of time patients remain in treatment for 
OUD.6,113 However, chronic cannabis consumption during 
naltrexone treatment was ineffective at improving treatment 
retention, highlighting the need for further research into the dose 
and frequency of cannabis use in OUD treatment retention and 
relapse prevention.144 Although the ubiquitous and ever-growing 
regulated cannabis markets across North America could potentially 
address the aforementioned shortcomings in OUD treatment 
accessibility and retention, there are currently very few addiction 
and recovery centers that have embraced concurrent social support 
and cannabis-assisted OUD treatment.51 This is unsurprising given 
the lack of empirical evidence to support this approach, and the 
lack of federal research funding that would support this work.

In addition to the clinical and experimental observations 
outlined above, epidemiological investigations in U.S. states with 
legal cannabis have provided insight into the promising role for 
cannabis in the opioid crisis. The implementation of both medical 
and adult-use cannabis laws appears to have a significant impact 
on opioid consumption and overdose. These states experience 
a 23% reduction in nonfatal opioid overdoses, as measured 
at hospital emergency departments.145 By analyzing death 
certificates, Bachhuber et al. found a 24% reduction in the annual 
rate of fatal opioid overdoses in the first year following medical 
cannabis legalization,146 an effect that gets larger the longer a state 
has had legal cannabis (33% in California, which has had medical 
use since 1996 and the lowest rate of opioid overdose fatalities 
in the country).146,147 This finding was also seen in data from the 
FARS, which demonstrates a similar drop in mortalities of opioid 
positive automobile accidents in states with implemented cannabis 
legalization for individuals aged 21–40.148 The mechanisms 
underlying cannabis’ ability to reduce opioid hospitalization and 
mortality are unclear; however, analysis of the Medicare Part 
D prescription drug program has unveiled the possibility that 
cannabis may be serving as an analgesic alternative to opioids for 
individuals living in these states.149 The number of filled POAs is 
substantially lower in states with the most liberal cannabis laws, 
where there are 3.742 million fewer daily doses than in states with 
the most prohibitive laws.150

These epidemiological impacts are not exclusive to opioid 
prescriptions, hospitalizations, and mortality; the U.S. economy 
could also benefit from expanded cannabis legalization. Opioids 
cost patients and insurance companies upwards of 2.6 billion 
dollars in healthcare costs annually.151 While cannabis is still 
federally illegal, and in most cases dispensary purchases are 
not eligible to be covered under any healthcare insurance plan, 
states with legalized cannabis have seen significant decreases in 
Medicare Part D prescription drug spending, including, but not 
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limited to, prescription opioids.149,152–155 Reductions in spending 
from Medicare Part D were over $165 million dollars.149 If cannabis 
were removed from Schedule I of the Controlled Substance 
Act and more patients had access to cannabis, savings from 
pharmaceutical costs incurred by the Medicare Part D prescription 
plan are projected to continue to climb.149

Shortcomings of Cannabis in Medication-Assisted Therapy
Although the literature thoroughly supports the safety and 

tolerability of cannabis,38,118,142,156 there is conflicting evidence 
for its efficacy as a treatment for opioid misuse. Throughout the 
history of methadone administration, patients have reported that 
cannabis provides relief from opioid withdrawal symptoms, as 
well as breakthrough pain and anxiety.119 However, other evidence 
demonstrates that cannabis does not relieve withdrawal symptoms 
for individuals undergoing methadone tapering, and some 
participants even reported increased severity of their withdrawal 
symptoms.104 All the participants in the latter study procured their 
own cannabis and reported smoking as the route of administration. 
Because the dose of cannabinoids and phytochemical makeup of 
whole-plant cannabis have significant impacts on physiological 
responses (such as tachycardia) and subjective experiences 
(such as anxiety), additional research is needed to characterize 
maximally efficacious treatment protocols.116,157 When used to treat 
opioid withdrawal symptoms, undesirable side effects also occur 
in a dose-dependent manner for the FDA-approved cannabinoid 
dronabinol.113 The homogenous and consistent formulation of this 
pharmaceutical combined with the logistical ease of prescribing 
the drug may make it more feasible than whole-plant cannabis 
for clinical trials on cannabinoid alleviation of opioid withdrawal 
symptoms and relapse prevention.

Despite the promising results of reducing or maintaining 
a consistent opioid dose, it is plausible that the substitution of 
one rewarding substance (opioids) for another (THC) could be 
problematic, leading to cannabis use disorder (CUD). In 2016, 
~1.4–2.9% of adults over the age of 18 in the United States met 
criteria for CUD.79 With revisions to the criteria of substance 
use disorders in 2013, ~19% of individuals who use cannabis 
throughout their lifetime would eventually meet the Diagnostic 
and Statistical Manual of Mental Disorders, Fifth Edition (DSM-
5) criteria for CUD.153 The interpersonal or employment hardships 
experienced by these individuals that resulted in the meeting of 
DSM criteria may have simply been due to the legality of cannabis 
use; that is, a false CUD diagnosis is less likely to occur in the 
postprohibition era, when patients are no longer breaking the law.

Risks of CUD seem to be correlated with higher THC 
concentrations,153 which is a valid concern in legal markets where 
average THC potency is upward of 20%.158 Recreational users of 
cannabis have historically consumed cultivars higher in THC and 
lower in CBD, due to the desired intoxicating effects of THC.38 

Medical users, however, have turned to cultivars higher in CBD 
and lower in THC in an attempt to optimize the medicinal benefits 
of cannabis.38,153 Although misuse potential is a valid concern, 
it is notable that the misuse liability of cannabis is very low.159 

One possible approach to alleviate the concern of misuse is the 
concurrent administration of opioid antagonists. This approach 
seems to reduce the rewarding properties, but not the hyperphagia 
or withdrawal-relieving properties of THC.160–164 These data 
suggest that combined cannabis and opioid-antagonist therapy 

could be an effective tool against OUD, while also minimizing the 
risk for CUD. Because cannabis does not carry the risk of fatal 
overdose, the use of cannabis as a harm-reduction treatment in the 
opioid epidemic warrants further investigation.

SUMMARY AND FUTURE DIRECTIONS

The opioid overdose epidemic is arguably the worst public 
health crisis in U.S. history. At the time of this publication, more 
people are dying than at the peak of the AIDS epidemic, and for 
the first time, drug overdoses outnumber automobile and handgun 
deaths.165 A continental crisis of this magnitude warrants the 
immediate implementation of novel strategies that prevent opioid 
misuse, overdose, and death.

Growing pre-clinical and clinical evidence appears to 
support the use of cannabis for these purposes. The evidence 
summarized in this article demonstrates the potential cannabis has 
to ease opioid withdrawal symptoms, reduce opioid consumption, 
ameliorate opioid cravings, prevent opioid relapse, improve 
OUD treatment retention, and reduce overdose deaths. Cannabis’ 
greatest potential to positively impact the opioid epidemic may 
be due to its promising role as a first line analgesic in lieu of or in 
addition to opioids. The comparative efficacy of cannabis alone 
or in conjunction with current medication-assisted OUD therapies 
is not well characterized. However, no other intervention, policy, 
pharmacotherapy, or treatment paradigm has been as impactful as 
cannabis legislation has been on the rates of opioid consumption, 
overdose, and death.

Many of the barriers that prevent people from accessing 
traditional OUD treatment do not apply to cannabis therapy, and 
access to cannabis medicine is rapidly growing as more U.S. states 
roll back prohibition. However, a major barrier in universal patient 
access and improvement in the opioid epidemic is cannabis’ status 
as a Schedule I controlled substance.166

Undoubtedly, more high-quality clinical evidence is needed 
to further support the use of cannabis to combat OUD; however, 
federal grant funding that would support these types of clinical 
trials is currently outside the scope of interest of the National 
Institutes of Health (because of Schedule I, cannabis is federally 
considered to have no medical benefit). Patients, healthcare 
providers, and regulating bodies would all greatly benefit from 
additional evidence that fills in massive gaps in the knowledge 
base about the utility of cannabis for OUD treatment: dosing, 
cannabinoid content and ratios, bioavailability, contraindications, 
misuse liability, route of administration, and many other questions 
remain. Even the clinical work that has been conducted thus far 
may have little validity in the modern landscape of legalized 
cannabis; all federally-funded cannabis research in the United 
States is conducted using a single source of cannabis (NIDA drug 
supply), which is notoriously low in potency and quality, and does 
not resemble the staggering phytochemical variability in whole-
plant cannabis products in regulated state markets.36 These barriers 
to research funding and access to “real world” cannabis for clinical 
research directly contribute to our inability to address the opioid 
epidemic with what appears to be a safe and efficacious tool.

In light of the evidence presented in this article, and despite 
a lack of FDA approval, some U.S. states and private treatment 
centers have already begun to include cannabis as a part of OUD 
treatment protocols. The state of New Jersey recently added OUD 
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to their list of qualifying conditions for participation in the state’s 
medical cannabis program.167,168 Some private treatment centers are 
also citing the benefits of harm reduction, which greatly outweigh 
the risks of cannabis use during the first 28 days of recovery, a 
critical time period for patient survival.76

Many clinicians remain skeptical of cannabis as a viable 
treatment option, either due to the stigma surrounding cannabis use 
or the belief that there is not enough clinical evidence for them to feel 
confident providing patients with cannabis recommendations.169 

This is unsurprising, given that 85% of recent medical school 
graduates still receive no education whatsoever about cannabis 
throughout their training, residencies, or fellowships.170 As the 
evidence in this field accumulates, it will be critically important 
to widen opportunities for clinicians to participate in Continuing 
Medical Education programs, which include the harm reduction 
and medical benefits that cannabis could provide. Evidence-based 
opioid prescription and cannabis recommendation practices are a 
critical component of continuing education, so that clinicians can 
continue to uphold their Hippocratic oaths to “do no harm.”
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Summary

The Johns Hopkins Community Health Partnership was created to improve care coordination across the 
continuum in East Baltimore, Maryland. Nonrandomized acute care intervention (ACI) and community 
intervention (CI) Medicare and Medicaid participants were analyzed in a quality improvement study using 
difference-in-differences designs with propensity score–weighted and matched comparison groups. The study 
spanned 2012 to 2016 and took place in acute care hospitals, primary care clinics, skilled nursing facilities, 
and community-based organizations. The ACI analysis compared outcomes of participants in Medicare and 
Medicaid during their 90-day postacute episode with those of a propensity score–weighted preintervention 
group at Johns Hopkins Community Health Partnership hospitals and a concurrent comparison group drawn 
from similar Maryland hospitals. The CI analysis compared changes in outcomes of Medicare and Medicaid 
participants with those of a propensity score–matched comparison group of local residents.  

Key Points

• The ACI bundle aimed to improve transition planning following discharge. The CI included 
enhanced care coordination and integrated behavioral support from local primary care sites in 
collaboration with community-based organizations

• A care coordination model consisting of complementary bundled interventions in an urban academic 
environment was associated with lower spending and improved health outcomes.

INTRODUCTION

The nearly 200,000 residents of East Baltimore, where 
life expectancy can be 20 years shorter than in more affluent 
communities nearby, face multiple challenges to their health and 
well-being.1 Many of these residents receive care at Johns Hopkins 
facilities, and there are challenges in coordinating care for patients, 
especially during transitions, related to both medical complexity 
and underlying social factors. We also know that effective care 
coordination can lead to improved health outcomes, especially for 
those of greatest need with chronic conditions.2-6 The Johns Hopkins 
Community Health Partnership (J-CHiP) is a care coordination 
initiative spanning the care continuum. It has 2 principal program 
components: (1) a bundle of interventions deployed in 2 acute 
care East Baltimore hospitals (Johns Hopkins Hospital [JHH] 
and Johns Hopkins Bayview Medical Center [JHBMC]), with 
additional focus on those discharged to local skilled nursing 
facilities (SNFs) and (2) a care management model embedded in 
ambulatory primary care sites located in the community. The Johns 
Hopkins Community Health Partnership was catalyzed by a Health 

Care Innovation Award (HCIA) from the Center for Medicare & 
Medicaid Innovation, a component of the Centers for Medicare 
& Medicaid Services, an agency of the US Department of Health 
& Human Services. Launched in July 2012, external funding for 
the acute care component (acute care intervention [ACI]) ended 
in June 2015, while funding for the community component 
(community intervention [CI]) ended in June 2016.7 It is estimated 
that more than 80,000 participants received services through the 
award. Previous articles, including a case study, have described the 
interventions.7,8 This article is a follow-up to a report on outcomes 
as assessed by NORC (formerly the National Opinion Research 
Center) at the University of Chicago, the independent evaluator for 
the J-CHiP HCIA award.9,10

The ACI, an evidence-based bundle of services, focused on 
improving the coordination of care for all patients and included 
(1) early screen for discharge planning to predict service needs 
following discharge; (2) daily multidisciplinary unit-based rounds 
to review goals and priorities of care; (3) innovative patient 
education using tablet-based modules; (4) enhanced medication 
management, including the option of medications in hand at the 
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time of discharge; (5) telephone follow-up after discharge by 
nurses staffing a patient access line; and (6) skilled home care, 
remote patient monitoring, and/or a skilled nurse transition guide 
for high-risk patients.11 Most of these services were deployed 
across 35 adult inpatient units at either JHH or JHBMC. An 
additional intervention comprising discharge and disease-based 
protocols was offered to a subset of patients discharged to 5 local 
SNFs.

The CI, a care coordination model with integrated behavioral 
health care, was embedded at 8 ambulatory sites. The intervention 
used risk prediction models to identify and target Medicare and 
Medicaid (M/M) patients at greatest risk for future hospitalization. 
In the original rollout of the intervention, called J-CHiP Classic, 
multidisciplinary teams providing care coordination and 
community-based health workers (CHWs) were deployed to 
the neighboring community, working in close partnership with 
patients’ primary care practitioners. These CHWs focused on 
addressing patients’ barriers to care, often meeting patients at 
appointments and in their homes. Health behavioral specialists 
embedded in the care teams intervened around substance use or 
other psychiatric diagnoses.12 About 1 year into the program, the 
Tumaini (Swahili for hope) for health component was added to the 
intervention. This component was implemented by 2 community-
based organizations, Sisters Together and Reaching13 and the Men 
and Families Center.14 Both organizations became key partners in 
delivering a complementary component of the CI. Sisters Together 
and Reaching hired and trained an additional nurse case manager 
and a team of CHWs to supplement those already trained by Johns 
Hopkins HealthCare, the managed care arm of Johns Hopkins 
Medicine. The Men and Families Center trained and deployed 
neighborhood-based support navigators, akin to block captains, in 
a single census tract to provide outreach and support services to all 
residents regardless of their insurance status.

For recipients of the ACI or CI, we hypothesized that 
improved care coordination with team-based deployment would 
reduce avoidable health care utilization following discharge and in 
other circumstances, including hospital admissions, readmissions, 
and emergency department (ED) visits, and would subsequently 
lead to a reduction in total cost of care from the perspective of the 
Centers for Medicare & Medicaid Services.

METHODS

Source of Data and Study Population
Difference-in-differences (DID) study designs were used to 

study the association between the intervention and health care 
utilization in the ACI and CI groups. For the ACI, the preintervention 
period was for claims from January 1, 2011, to June 30, 2012, 
and the ramp-up period when the intervention was beginning to be 
implemented was from July 1, 2012, through March 31, 2013; the 
postintervention period began on April 1, 2013, and M/M claims 
data through June 30, 2015, were used for the analysis. For the CI, 
the preintervention period was the 2-year span (8 quarters) before 
the beneficiary enrolled in the intervention. Medicare claims 
data for the CI group were available through June 30, 2016, and 
we used a 90-day claims runoff date of March 31, 2016, for the 
analysis. Medicaid claims data for the CI group were available 
through March 31, 2016, with a 90-day claims runoff date of 
December 31, 2015. Evaluation efforts with respect to the J-CHiP 

effort were approved by the NORC institutional review board 
as well as by the Johns Hopkins University institutional review 
board. A waiver of consent was also granted by the Johns Hopkins 
institutional review board. This study adhered to the Standards 
for Quality Improvement Reporting Excellence (SQUIRE) 2.0 
reporting guideline.

Acute Care Intervention
The acute care analysis compared the associated outcomes of 

M/M program participants during their 90-day postacute episode 
with those of a propensity score–weighted preintervention group 
at J-CHiP hospitals and with a comparison group drawn from 
similar hospitals in Maryland (Table 1). The Johns Hopkins 
Community Health Partnership provided an enrollment file of the 
acute care participants at JHH and JHBMC who were hospitalized 
in particular inpatient units, which were linked to fee-for-service 
M/M enrollment and claims data to obtain their demographic 
and health characteristics and analyze their utilization and cost 
outcomes. A pool of episodes from these same hospitals during 
the preintervention period served as the pretreatment group. For 
the comparison group, a pool of M/M fee-for-service episodes 
discharged from 3 similar hospitals in geographic proximity to JHH 
and JHBMC during the preimplementation and postimplementation 
periods were used. Comparison hospitals were chosen based on case 
mix and patient demographic characteristics and were all located 
in Maryland to account for the unique all-payer hospital payment 
model. We expected that the global budgeting would have similar 
effects on all Maryland hospitals, but note that being an HCIA 
awardee, there may be unobserved hospital- and practitioner-level 
selection effects that are also correlated with outcomes.

Community Intervention
The analysis of the CI compares the changes in outcomes 

of M/M program participants before and after their enrollment 
in the intervention with those of a propensity score–matched 
comparison group (Table 2). We linked an intervention enrollment 
file of the CI participants to M/M enrollment and claims data in 
the preintervention and postintervention periods to obtain their 
demographic and health characteristics and to analyze their 
utilization and cost outcomes. As described previously,7 the J-CHiP 
team identified eligible Medicare and Medicaid patients aged 18 
years or older with at least 1 chronic condition who received care 
at a designated primary care site. From this population, high-risk 
patients were identified based on their risk of future hospitalization. 
For the Medicare population, we screened 27,000 Medicare fee-
for-service patients and calculated hospitalization risk using the 
ACG (adjusted clinical groups) score. For the Medicaid population, 
we screened approximately 53,000 Priority Partners Managed 
Care Organization Medicaid patients using a multivariable logistic 
regression model to augment the ACG hospitalization score with 
supplemented data (claims, health plan enrollment, health risk 
assessment, and lab data). For the comparison group, we analyzed 
claims to identify a pool of Medicare fee-for-service beneficiaries 
who lived in or near geographic proximity (defined by the 7 zip 
codes in East Baltimore where the participating ambulatory sites 
were located) and who had at least 1 evaluation and management 
visit to a practitioner within the time period of the community 
intervention to determine a pseudo–enrollment start date. This 
allowed us to control for contextual factors that could affect both 
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the treatment and comparison groups. From this pool of potential 
comparison beneficiaries, selected beneficiaries had at least 1 
evaluation and management visit to a practitioner during the year 
prior to the J-CHiP intervention start date.

Outcome Measures
We used claims-based measures for all outcomes, as electronic 

medical record data were not available for the comparison groups. 
Additionally, because both the ACI and CI did not target participants 
with particular clinical profiles (eg, those with diabetes or heart 
disease) but rather were designed to improve care coordination 
and care management for participants with broader medical and 
social needs, we used claims-based measures capturing utilization, 
quality, and cost of care that reflect these goals. Outcome measures 
were constructed for each quarter of the study period. Utilization 
outcomes were coded as binary events, indicating whether or 
not the beneficiary had an event during the quarter. Total cost of 
care (to the payer) was constructed for each 90-day beneficiary-
episode (ACI), or for each beneficiary quarter (CI). Utilization 
measures included all-cause hospital admissions, ED visits, and 
30-day readmissions. In addition, we expected the ACI to affect 
timely receipt of practitioner follow-up (7 and 30 days) after 
hospital discharge. We assessed physician, nurse practitioner, and 
physician assistant follow-up visits following hospital discharge 

as a quality of care measure, as evidence has suggested that 7- 
and 30-day follow-up visits with practitioners may lead to higher-
quality outcomes. This follow-up visit measure does not take into 
consideration phone calls made to patients via the patient access 
line after discharge. We expected the CI to have an impact on how 
participants received care coordination through medical and social 
supports, and therefore we assessed ambulatory care–sensitive 
conditions visits and potentially avoidable hospitalizations as 
quality measures. We computed the former for Medicare and the 
latter for Medicaid participants because the ambulatory care–
sensitive conditions hospitalization measure requires the Present 
on Admission indicator, which was present on Medicare claims 
but absent on Medicaid claims. All cost estimates were based 
solely on data from M/M claims and did not include the cost of 
the intervention.

Analytic Design
For the ACI, participants were selected based on having an 

inpatient stay in a preintervention or postintervention period; the 
unit of analysis was therefore a beneficiary-episode. For the CI 
group, participants were selected based on being in the community 
(and enrolled in the program for the treatment group); therefore, 
the unit of analysis was the beneficiary. Race/ethnicity were 
determined and cataloged by claims history for both the ACI 
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and CI. A DID approach was used to estimate the associations 
between the interventions and utilization and cost outcome 
measures in each quarter and over the entire preintervention and 
postintervention period. As a DID model is valid when there are 
no differences in the preintervention period trend, we examined 
unadjusted data to assess parallel trends and included prior-year 
outcomes in the propensity score models. In this study, we report 
aggregate cost measures to show the total savings accrued to M/M 
over the intervention period. The aggregate measures are the net 
difference, which is calculated by summing the quarterly impacts 
weighted by the number of episodes or beneficiaries each quarter. 
We report quarterly utilization and quality outcomes (average 
number of events per quarter) per 1,000 episodes (ACI) or per 
1,000 beneficiaries (CI). Quarterly utilization and quality estimates 
are a weighted average for all quarters in the intervention.

Statistical Analysis
Propensity Score Weighting and Matching

For both the ACI and CI, we used propensity score models 
to minimize differences between the treatment and comparison 
groups. In the analysis of the ACI, the propensity score was 
estimated as the probability of a patient being enrolled in the 
intervention, conditional on the patient’s covariates. Discharges 
from both groups during the pretreatment and posttreatment 

comparison groups were assigned a weight based on the likelihood 
of being in the posttreatment intervention group. Table 1 shows 
the descriptive characteristics of the ACI populations after 
propensity score weighting. In the analysis of the CI, propensity 
score matching was used to find comparison group beneficiaries 
comparable to treatment beneficiaries. As with the ACI, the 
model predicted the likelihood of enrolling in the program. The 
common support (overlap in the distribution of scores) was then 
examined, and differences in demographic and health measures in 
the weighted or matched treatment and comparison groups were 
assessed to ensure sufficient comparability. Table 2 shows the 
descriptive characteristics of the CI populations after propensity 
score matching.

Statistical Tests Used
The primary statistical tests for the research question on 

impact were generalized linear regression models with a gamma 
distribution or 2-part models with the best-fitting distribution 
for cost measures, and logit link for binary outcomes, with a 
prespecified confidence interval of 90% (in accordance with 
Center for Medicare & Medicaid Innovation guidance). P values 
were noted at P < .10 (P < .10, P < .05, P < .01) and were 2-sided.

For some cost categories in the acute care Medicare analyses, 
2-part models with the best-fitting distributional form were 

used. Regression adjustment 
variables included age category, 
race/ethnicity, sex, prior-year 
hospitalizations and cost, dual-
eligibility indicator, health risk 
scores, an indicator of end-stage 
renal disease, and disability. In 
the ACI, we also included prior-
year hospitalizations and cost and 
discharge disposition.

Using the regression 
coefficients, we estimated 
predicted probabilities; all analyses 
were conducted in Stata statistical 
software version 14.0 (StataCorp).

RESULTS

Acute Care Intervention
For the ACI, there were 26,144 

beneficiary-episodes for Medicare 
(13,726 [52.5%] female patients; 
mean patient age, 68.4 years) 
and 13,921 beneficiary-episodes 
for Medicaid (7,392 [53.1%] 
female patients; mean patient 
age, 52.2 years). For Medicare, 
the ACI was associated with a 
statistically significant reduction 
in aggregate cost of care of $29.2 
million ($1,115 per beneficiary-
episode) with increases in 90-
day hospitalization and 30-day 
readmission of 11 and 14 per 1,000 
beneficiary-episodes, respectively, 

Abbreviations: J-CHiP, John Hopkins Community Health Partnership; NA, not applicable.
a Adjusted Clinical Group Resource Utilization Band score is used for Medicaid beneficiaries and Hierarchical 

Condition Category score is used for Medicare beneficiaries.
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and reduction in practitioner follow-up visits of 41 and 29 per 1,000 
beneficiary-episodes for 7-day and 30-day visits, respectively. For 
Medicaid, the statistically significant reduction in aggregate cost 
of care was $59.8 million ($4,295 per beneficiary-episode), and 
90 day ED visit rates were reduced by 133 per 1,000 beneficiary-
episodes while the hospitalization rate was increased by 49 per 
1,000 beneficiary-episodes and the practitioner follow-up visits 
were reduced by 70 and 182 per 1,000 beneficiary-episodes for 
7-day and 30-day visits, respectively (Table 3). Savings for the 
Medicaid population were associated with relative reductions in 
outpatient care and acute care inpatient costs. For the Medicare 
population, reductions in total cost of care were largely associated 
with relative reductions in SNF expenses, although there were 
other contributors as well.

Community Intervention
A total of 2,154 Medicare beneficiaries (1,320 [61.3%] 

female; mean age, 69.3 years) and 2,532 Medicaid beneficiaries 
(1483 [67.3%] female; mean age, 55.1 years) received the CI. 
For Medicaid, statistically significant aggregate total cost-of-
care reduction associated with the CI was $24.4 million (average 
savings of $1,643 per beneficiary per quarter), and reductions of 
hospitalizations, ED visits, and 30-day readmissions were 33, 
51, and 36 per 1,000 beneficiaries, respectively, and there was a 
reduction of avoidable hospitalizations by 7 per 1,000 beneficiaries. 
There were no statistically significant findings for Medicare (Table 
4). In total, the CI and ACI were associated with $113.3 million in 
cost savings.

DISCUSSION

The J-CHiP program, consisting of multiple complementary 
and intersecting bundles of strategies deployed within an urban 
academic environment, was associated with desired outcomes in 
many utilization, quality, and costs measures for high-risk M/M 
beneficiaries in East Baltimore by improving the coordination of 
services across the health care continuum. This was particularly 
notable with respect to cost savings, and the results showed a 
statistically significant total cost of care reduction in the ACI for 
both M/M populations and in the CI for the Medicaid population. 
Greater aggregate cost savings and lower utilization were found 
among the Medicaid population than the Medicare population for 
both the ACI and CI (of note, results of utilization were examined 
as counts rather than binary events and conclusions were consistent 
with the binary models).

With respect to the ACI and the Medicaid population, there 
was a statistically significant increase in hospitalizations, a 
reduction in ED visits, and an overall statistically significant 
reduction in total aggregate costs related to reduced acute inpatient 
and outpatient costs. This suggests the reduced ED visit rate, as 
well as possibly less intensive acute care resource use during a 
hospitalization and/or postacute costs, may have contributed to 
the overall decreased costs. For example, if a hospitalization was 
required, it was less expensive, likely because of the increased 
emphasis on early discharge planning, in particular for those 
with greatest coordination needs. With respect to the ACI and 
the Medicare population, although hospital use and readmissions 

c P < .10.
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increased, there was an overall statistically significant reduction in 
total aggregate costs, which was likely driven at least in part by a 
reduction in SNF costs.

Other measures not used in this evaluation (eg, measures of 
procedures, tests, physician and other staff costs, and community 
care) may be useful to consider for future impact assessment. 
However, because of the nature of the evaluation, which required 
assessment of 107 awardees in total, evaluators used a focused and 
consistent set of measures; more specific tailoring of outcomes was 
not within the study’s scope. Finally, it is notable that even with the 
focus on services following discharge, the results show reductions 
in practitioner follow-up visits. Because transitional and follow-
up care provided by transition guides or care coordinators after 
discharge was an important intervention component and would not 
be considered a follow-up practitioner visit, those patients who did 
not then attend their scheduled follow-up appointment may have 
done so either because they could not arrange travel or thought it 
was not needed. The follow-up visits measure reflects completed, 
and not scheduled, visits.

As mentioned, the cost analyses show that the greatest cost 
reduction for the Medicare population receiving the ACI was 
associated with a reduction in SNF utilization. Although related, 
this was distinct from our additional DID analyses presented in 
our report that focused on the patients discharged from JHH and 
JHBMC to 5 partner SNFs near JHH and JHBMC in comparison 
with those discharged to other SNFs in the same market area.9 

While we did not find relative savings or lower utilization in this 
subgroup analysis,9 we do observe herein significantly lower 
SNF costs for those receiving the overall ACI for the Medicare 
population.

The CI showed a statistically significant reduction in costs, 
admissions, and ED visits for the Medicaid population, but not 
for the Medicare population. While there was a trend toward cost 
reduction for the Medicare population in the final year, this changed 
in the final quarter, netting a nonsignificant increase in overall costs. 
The disparate outcomes between M/M patients may reflect the CI 
focus on patients’ social determinants of health—such as whether 
the patient can obtain medications, food, or housing—described 
previously7 as a greater need among the Medicaid population. In 
this context, it is worth considering previously reported findings of 
subgroup DID analyses of the CI that showed similar outcomes for 
both the J-CHiP Classic and Tumaini models as well as for patients 
who differed in their frequency of receiving care coordination 

services (receiving program staff contact each enrollment quarter 
vs otherwise).9

In addition to our analyses of claims-based outcomes, our 
evaluation also assessed quality of care using survey data for 
both clinicians and CHWs.9 The Johns Hopkins Community 
Health Partnership fielded a modified Consumer Assessment of 
Healthcare Providers and Systems survey for J-CHiP participants 
in the CI (but who may also have been in the ACI). While these 
data on patient experience were not collected from the comparison 
beneficiaries and cannot be attributed solely to J-CHiP, the data 
provide insight on the process of care delivery. The high survey 
scores indicate that beneficiaries experienced high levels of quality 
of care. Respondents reported that their health care practitioner 
explained things clearly (99%), listened carefully (95%), showed 
respect (99%), provided easy-to-understand instructions (98%), 
knew their medical history (95%), and spent enough time with 
them (98%). Likewise, respondents reported good communication 
with CHWs, who explained things in a way that was easy to 
understand (95%), listened carefully (91%), and showed respect 
for what patients had to say (94%). About 78% of respondents 
noted that in the previous 12 months they had a discussion with 
someone in the practitioner’s office about specific goals for their 
health. Overall, J-CHiP community respondents were extremely 
satisfied with their practitioners. On a scale of 0 to 10, with 10 
being the best, J-CHiP patients rated their health care practitioner 
an average of 8.9 and rated their trust of their CHW an average of 
9.1. About 92% of respondents said they would recommend the 
CHW to their family and friends.9

Limitations
There were several limitations to this study. Although the ACI 

was designed to be all-payer, the evaluation focused only on the 
M/M populations due to data availability. For the CI, enrollment 
for the comparison group was based on the patient having an 
evaluation and management visit on the claim; as a result, while 
both groups have similar baseline utilization and costs, the 
comparison group, by definition, was as likely, if not more likely, 
to get care at the time of enrollment as J-CHiP’s participants. It is 
unclear how selection of the comparison group based on realized 
ambulatory care may bias the results. In addition, Maryland 
hospitals where beneficiaries received care were participating 
in health care delivery reforms such as the Maryland All-Payer 
Model, which began in January 2014 (midway through the HCIA 
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award period) and involved hospital global budgeting efforts.15 

The purposeful selection by NORC of Maryland hospitals for 
the comparison group should minimize the impact of these state 
reform activities; however, it is possible that the response of each 
hospital was different, which could bias the results in ways we 
cannot measure. We acknowledge that unobserved differences in 
socioeconomic characteristics between Medicare participants in 
the CI group and the comparison group may bias results toward 
the null. Even though comparison beneficiaries typically reside 
in the same general zip code vicinity as those participating in 
the CI, they are likely to differ on unobserved socioeconomic 
characteristics. In contrast, our Medicaid CI findings are unbiased, 
as both comparison and intervention beneficiaries have similar 
socioeconomic characteristics by virtue of their eligibility for 
Medicaid. Also, we do not include the cost of the intervention, 
as this would require a cost-benefit analysis that is beyond the 
scope of the evaluation and would have necessitated a better 
understanding of the full scope of associated benefits as well as of 
costs associated with in-kind contributions. For example, a cost-
benefit analysis would entail a collaborative agreement between 
the J-CHiP implementation team and Center for Medicare & 
Medicaid Innovation to monetize the return on investment with 
respect to both direct benefits (beneficiary health, staff training) 
and indirect benefits (quality of life, improved employment due to 
better functioning).

In addition to results reported here, there are additional J-CHiP 
evaluation efforts.16 With respect to the ACI, the analysis herein 
included a focus on intervention units, while additional, currently 
unpublished analyses look more broadly at the entire target 
population. The NORC analysis included comparison discharges 
from selected hospitals in Maryland, while the additional analysis 
focuses on intrahospital comparisons with yet-to-be-deployed 
units at the same hospitals. With respect to the CI, this analysis 
focused on community participants who were touched by a care 
manager across the entire program duration, while a recently 
published analysis studied a broader population, including those 
who may have only received a CHW intervention.

The J-CHiP award was for $19.9 million and included 
additional institutional investment in these interventions. 
Statistically significant cost savings achieved by the Centers 
for Medicare & Medicaid Services were approximately $113.3 
million. The initially projected cost savings estimate for the award 
from the application in 2011 was $52.6 million.17 Overall, this 
suggests a very favorable outcome in terms of cost savings. Nearly 
all aspects of the J-CHiP award have subsequently been sustained 
through either state-based initiatives related to the Maryland 
All-Payer Model18 or other initiatives such as the Johns Hopkins 
HealthCare Medicaid managed care plan or the JHM accountable 
care organization.19

CONCLUSIONS

In summary, the evaluation of the J-CHiP program suggests that 
a care coordination model that includes separate but complementary 
bundles of intervention strategies in an urban academic 
environment can be associated with dramatic improvements in 
many key utilization and cost indices. However, it is worth noting 
that the size of the effect is likely not wholly generalizable, as 
other efforts to implement such care delivery transformations will 

reflect investments made by the organizations, baseline health and 
utilization of patients served, and the communities in which they 
reside. State and federal efforts should continue to focus on best 
practices, such as those used by J-CHiP, to achieve improvements 
in health outcomes.
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Medicaid Expansion and 
In-Hospital Cardiovascular Mortality 

Failure or Unrealistic Expectations? 
Rishi K. Wadhera, MD, MPhil and Karen E. Joynt Maddox, MD, MPH

A CENTRAL OBJECTIVE OF THE AFFORDABLE CARE 
Act was to expand insurance coverage for low-income, uninsured 
Americans. Prior to the Affordable Care Act, eligibility for 
Medicaid varied greatly among states. Texas, for example, did 
not offer Medicaid insurance to poor adults without children, but 
the same adults living in Maine were eligible for Medicaid if they 
earned less than 100% of the federal poverty level in income. To 
ensure that low-income persons could access insurance regardless 
of their state of residence, the Affordable Care Act required states 
to expand Medicaid eligibility to any individual with an income 
at or below 138% of the federal poverty level. A subsequent US 
Supreme Court ruling in 2012, however, effectively made Medicaid 
expansion optional rather than mandatory. To date, 33 states 
(including the District of Columbia) have expanded Medicaid, 
while 18 states have elected to not implement expansion. This 
distinction has created an opportunity for researchers and policy 
makers to evaluate the relationship between Medicaid expansion 
and care delivery and outcomes.

Akhabue and colleagues1 do just that, exploring whether 
uninsured hospitalizations for major cardiovascular events (acute 
myocardial infarction, heart failure, and stroke) and in-hospital 
mortality changed after states implemented Medicaid expansion, 
compared with states that elected to not expand Medicaid. To do 
so, they evaluated rates of uninsured and Medicaid hospitalizations 
among all non-Medicare hospitalizations from 17 expansion states 
and 13 nonexpansion states in the years preceding expansion 
(2009-2013) and the year after expansion (2014).

Overall, the authors found that among expansion states, the 
proportion of uninsured hospitalizations declined by 5.0% (95% 
CI, −6.2% to −3.8%) and Medicaid hospitalizations increased by 
10.2% (95% CI, 8.8% to 11.6%). In contrast, among nonexpansion 
states, the proportions of uninsured and Medicaid hospitalizations 
were unchanged. A multivariable adjusted difference-in-differences 
analysis demonstrated that expansion states experienced a 
significant reduction in uninsured hospitalizations after expansion 
relative to nonexpansion states (adjusted difference-in-differences 
estimate, −5.8%; 95% CI, −7.5% to −4.2%; P < .001), as well 
as a significant increase in Medicaid hospitalizations (adjusted 
difference-in-differences estimate, 8.4%; 95% CI, 6.5% to 10.2%; 
P < .001).

There are a number of reasons one might think insurance 
coverage would translate into better in-hospital outcomes. First, 
uninsured patients lack longitudinal, reliable access to outpatient 
care services required to identify and treat comorbid conditions. 
Insurance could plausibly improve outpatient management and 

reduce severity at presentation, reducing in-hospital mortality. In 
addition, lack of insurance is associated with delays in seeking 
emergency care in part out of concern for financial liability; 
insurance could remove this important barrier. Finally, prior 
studies have shown that uninsured patients hospitalized for acute 
cardiovascular conditions are less likely to receive guideline-
directed medical therapy, aggressive care, and invasive cardiac 
procedures, which may explain their worse outcomes compared 
with insured patients.2,3 Insurance could influence the care 
delivered during hospitalization by removing any financial barriers 
to optimal care delivery.

However, Akhabue and colleagues observed no significant 
change in in-hospital mortality in expansion vs nonexpansion states 
during the study period. Does this mean that Medicaid expansion 
was a failure? Have we put billions of dollars into health reform 
for no good reason?

To the contrary, a growing body of evidence suggests that 
Medicaid expansion has had a number of benefits. Medicaid 
expansion is associated with greater access to primary and 
preventive care in the outpatient setting, as well as better detection 
and treatment of some chronic conditions such as depression.4,5 

This perhaps explains why expansion has also been associated 
with improved self-reported health.4,6 For cardiovascular care in 
particular, the identification and treatment of risk factors, such as 
high cholesterol level, hypertension, and diabetes, have improved 
since expansion,7,8 as has the use of prescription cardiovascular 
drugs.4,9 It is possible that the single postexpansion year examined 
by Akhabue and colleagues was too short to appreciate the 
incremental, cumulative health benefits of access to preventive care, 
medications, and treatment of chronic illnesses; it is also possible 
that better care of chronic illness before an acute exacerbation 
might not be associated with better outcomes for that event. Or, 
perhaps in the immediate aftermath of insurance expansion, we 
are seeing pent-up demand, and longer follow-up will be required 
before these patterns settle out. Future research should evaluate 
more years after expansion, all states, and outcomes in the period 
following discharge to provide a comprehensive picture of 
expansion and outcomes in the context of acute hospitalization.

Finally, the most important aspect of Medicaid expansion 
may not be a direct health effect at all. Insurance protects 
against unbearable financial risk associated with health care 
costs, particularly among low-income individuals who are most 
susceptible, which explains why Medicaid expansion has been 
associated with reduced catastrophic expenditures, out-of-pocket 
spending, and bankruptcies.5 In this context, the decline in 
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uninsured cardiovascular hospitalizations observed by Akhabue 
and colleagues in expansion states is extremely important 
regardless of whether it changed inpatient outcomes, as prior to 
Medicaid expansion, an estimated three-quarters of uninsured 
persons hospitalized for acute myocardial infarction or stroke in 
the United States experienced catastrophic health expenditures.10 
Protection against bankruptcy brought on by cardiovascular 
disease may have many positive downstream effects, both for 
individuals and for society more broadly.

Akhabue and colleagues’ investigation comes at a time when 
Medicaid expansion is particularly contentious. Recently, residents 
of Maine decisively voted to expand Medicaid even further, 
although the state’s governor is now being sued for refusing to do 
so. Other states, such as Idaho, are considering moving forward 
with efforts to expand. As such, Akhabue and colleagues make an 
important contribution to our understanding of Medicaid expansion 
and acute hospitalizations for cardiovascular conditions at a time 
when it is vital that evidence inform the ongoing policy debate.

Rishi K. Wadhera, MD, MPhil is affiliated with the Brigham 
and Women’s Hospital Heart & Vascular Center, Harvard 
Medical School, Boston, Massachusetts and Richard and Susan 
Smith Center for Outcomes Research in Cardiology, Division of 
Cardiology, Beth Israel Deaconess Medical and Harvard Medical 
School, Boston, Massachusetts.
Karen E. Joynt Maddox, MD, MPH is affiliated with the 
Cardiovascular Division, Department of Medicine, Washington 
University School of Medicine in St Louis, Missouri.

This article first appeared in Health Policy, JAMA Network and 
is republished here under a Creative Commons license. https://
jamanetwork.com/journals/jamanetworkopen/fullarticle/2698075
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Payment and Care Delivery Improvements 
Could Benefit All Patients

Laura L. Sessums, JD, MD

THE TIMES THEY ARE A-CHANGIN’.”1 THE MANTRA 
of the health care system, moving “from volume to value,”2 now 
is heard in boardrooms and medical practices from policy makers, 
payers, and health care practitioners. Yet the question Fraze et al3 

have asked in their study is whether all patients or just the most 
advantaged are benefiting from the changes.

Fraze and colleagues analyzed medical practices that 
voluntarily joined the Centers for Medicare & Medicaid Services 
(CMS) Comprehensive Primary Care Plus (CPC+) model—
America’s largest initiative to transform primary care payment and 
care delivery. They found that participating practices within the 
14 geographical regions that started CPC+ in 2017 were in more 
advantaged areas compared with nonparticipating practices and 
were more likely to include nonphysician health care practitioners 
and have lower inpatient utilization.

As the insurer of one-third of the US population,4 CMS has a 
substantial impact on the payment for and delivery of health care 
in the United States. That effect is magnified when CMS partners 
with other payers, as CMS has done in CPC+. What can CMS 
and other payers do to ensure that models developed through its 
Innovation Center to test improvements in the delivery of and 
payment for care, such as CPC+, are available to and benefit all 
Americans, including those who are most vulnerable and at highest 
need?

Models developed by the CMS Innovation Center “succeed” 
and may expand more broadly only if they either reduce the cost 
of care without reducing the quality of care, or improve the quality 
of care without increasing its cost.5 It is often a race against time 
for participants to join a model, learn its requirements, adjust 
to payment changes, implement care delivery changes while 
providing ongoing patient care, refine their implementation 
when time-lagged outcome data become available, and obtain 
improvements in the cost and quality of care before the model 
ends in 4 to 5 years. Because it is critical to the model’s success to 
have participants able to quickly do the hard work of the model, 
CPC+ targeted medical practices with some prior experience 
with payment and care delivery transformation. This might have 
resulted in the exclusion of practices in less well-resourced areas 
caring for less advantaged populations.

Regardless of any past experience with transformation, 
primary care practices that are Federally Qualified Health Centers 
(FQHCs) (and, depending on their billing processes, Rural Health 
Clinics [RHCs]) were not eligible for CPC+. The Medicare 
payment structure for FQHCs and RHCs is both complex and quite 
different from traditional fee for service (FFS), making the payment 
transformation aspects of CPC+ (and some other Innovation Center 
models) not only inapplicable but also potentially detrimental to 

them financially.
The FQHCs and many RHCs are paid amounts in excess of 

usual Medicare FFS based on the proposition that their unique 
circumstances and patient populations are costlier. This preexisting 
additional payment creates quite a conundrum for Innovation 
Center models that are designed to save money and are focused 
on the individual practice. However, the finding by Fraze and 
colleagues that the majority of areas without a CPC+ practice had 
an FQHC, as well as significantly higher inpatient utilization and 
potentially avoidable discharges, provides a noteworthy foundation 
for cost savings and quality improvement for FQHCs in future, 
similar models. However, to include FQHCs and RHCs in these 
Innovation Center models will require substantial effort across 
CMS to understand and address the barriers to, and opportunities 
for, payment redesign in these unique settings.

Medical practice eligibility for CPC+ also hinged on the 
percentage of the practice population covered by CMS and other 
payers—including Medicaid—who partnered with CMS in the 
model. Practices needed approximately half of their practice 
population to be covered by CMS and payer partners to be 
eligible for CPC+. Medicaid’s partnership with CMS in CPC+ 
was likely important for participation by practices that care for 
less advantaged populations. Practices with a larger percentage of 
Medicaid-enrolled patients had difficulty meeting the eligibility 
criteria either if state Medicaid agencies in Medicaid FFS states 
chose not to partner with CMS in CPC+ or if commercial partners 
chose not to include (or were not authorized to include) their 
Medicaid managed care lines of business in the model. State 
Medicaid agencies partnered with CMS in approximately half of 
the 14 regions, and at least 1 Medicaid Managed Care Organization 
partnered in an additional 4 regions. As a result, a few regions have 
no Medicaid involvement and other regions have only limited 
involvement.

Even for the most motivated of Medicaid agencies, determining 
and obtaining the necessary authority to align their payment, 
quality measurement, and other requirements with the model as 
well as navigating budgetary constraints and state-level political 
changes affecting their funding can be daunting. Some Managed 
Care Organizations are limited in their ability to join such an 
initiative by their state Medicaid agency. Providing Medicaid 
with flexibility and encouragement to align with Innovation 
Center models quickly and with relative ease would reduce their 
administrative burden and would facilitate the payer alignment 
that allows medical practices to focus their limited transformation 
time and resources on the goals of the model. Such encouragement, 
however, would necessitate CMS commitment, and the flexibility 
would likely require congressional action.
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While the CPC+ practices were, as a whole, located in more 
advantaged areas compared with non-CPC+ practices, some 
individual CPC+ practices are serving highly vulnerable and less 
advantaged patient populations. Effects on the quality of care 
across various subpopulations within such practices and across 
practices in the model as a whole could be determined from the 
practices’ reporting on quality measures. The CPC+ practices 
report electronic clinical quality measures that include all patients 
in their practice population who meet the measure specifications, 
regardless of payer. If and when those measures are reported 
using the 2015 Edition Health Information Technology (Health 
IT) Certification Criteria (c)(4) filter,6 it will be possible to stratify 
the results by race, ethnicity, and other criteria, allowing for 
critical examination of the effects of CPC+ practices’ quality of 
care overall compared with subpopulations. With the information 
from this evaluation, it could be possible to know whether CPC+ 
practices need to adjust their care delivery changes to ensure 
that individual subpopulations of patients benefit from overall 
improvements in care.

The times are indeed changing. As we transform primary 
care payment and care delivery, policy makers, payers, practices, 
and patients must be vigilant to ensure that improvements in care 
benefit all patients and not just those who are already advantaged.

Laura L. Sessums, JD, MD is affiliated with the Centers for 
Medicare and Medicaid Services, Baltimore, Maryland.

This article first appeared in Health Policy, JAMA Network and 

is republished here under a Creative Commons license. https://
jamanetwork.com/journals/jamanetworkopen/fullarticle/2703942
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Managed Care UPDATES

Feds Fine Hospital That Didn’t Cut Data Access to Former Employee

Pagosa Springs Medical Center in Colorado, a critical access hospital, will pay $111,400 to the HHS Office for Civil Rights. The 
small provider is being hit after neglecting to terminate access to protected heath information after an employee left the practice. A 
complaint sent to OCR alleged the former employee continued to have access to a web-based scheduling calendar, which resulted in 
the hospital the protected health information of 557 individuals being disclosed to the former employee. Read more at goo.gl/b2mErZ

December Saw the Most New Healthcare Hires in Decades 
 

December brought the U.S. healthcare industry’s largest monthly spike in the number of new hires since at least February 1990. 
Healthcare added 50,200 jobs last month. Hiring in the industry jumped 56% from November, according to the U.S. Bureau of Labor 
Statistics’ December jobs report released Friday. The last time healthcare hiring surpassed 40,000 in a single month was in October 
2015, the data show. Read more at goo.gl/wfefz4

Insurers, Businesses and Consumer Advocates Unite Against Surprise Medical Bills

Nine organizations representing consumers, businesses and health insurance providers revealed they are banding together to 
protect patients from surprise, unexpected medical bills. Surprise medical bills may occur when a patient receives care at an out-of-
network hospital or from an out-of-network provider at an in-network facility. Read more at goo.gl/Y3gV42

10 Top Analytics and Business Intelligence Trends for 2019 

New data quality management practices, data discovery techniques and predictive and prescriptive analytics tools will be among 
the top 10 trends that will affect analytics and business intelligence initiatives for healthcare organizations in 2019. Read more at goo.
gl/qzRF53

Momentum is Building to Take a Fresh Look at HIPAA

Professional associations and other stakeholders believe the time is right to revisit the HIPAA law. The electronic transaction 
standards and operating rules that were created under the HIPAA law to reduce administrative burdens and move the healthcare 
industry out of the paper-based era have broken down and need a significant tune-up. That’s the position of the Medical Group 
Management Association, which represents more than 50,000 medical group practice leaders. Read  more at goo.gl/F1nxHm

Medicare Deregulation Bills Introduced by House Republicans 

Republicans on the powerful House Ways and Means Committee Tuesday introduced seven bills to roll back Medicare regulations 
on hospitals. The bills touch on prior authorizations and quality measures, among other issues. The proposals represented the next 
stage of their “Red Tape Relief” effort even though Republicans will not steer the committee’s legislative priorities next year. Read 
more at goo.gl/quNDrj
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