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BACKGROUND: Despite years of intense focus, inpa-
tient and observation readmission rates remain high
and largely unchanged. Hospitals have little, robust
evidence to guide the selection of interventions effec-
tive at reducing 30-day readmissions in real-world
settings.
OBJECTIVE: To evaluate if implementation of recent
recommendations for hospital transition programs is
effective at reducing 30-day readmissions in a popu-
lation discharged to home and at high-risk for
readmission.
DESIGN: A non-blinded, pragmatic randomized con-
trolled trial (Clinicaltrials.gov: NCT02763202) con-
ducted at two hospitals in Charlotte, North Carolina.
PATIENTS: A total of 1876 adult patients, under the
care of a hospitalist, and at high risk for readmissions.
INTERVENTION: Random allocation to a Transition
Services (TS) program (n = 935) that bridges inpa-
tient, outpatient, and home settings, providing
patients virtual and in-person access to a dedicated
multidisciplinary team for 30-days, or usual care
(n = 941).
MAIN MEASURE: Thirty-day, unplanned, inpatient, or
observation readmission rate.
KEY RESULTS: The 30-day readmission rate was
15.2% in the TS group and 16.3% in the usual care
group (RR 0.93; 95% [CI, 0.76 to 1.15]; P = 0.52).
There were no significant differences in readmissions
at 60 and 90 days or in 30-day Emergency Depart-
ment visit rates. Patients, who were referred to TS
and readmitted, had less Intensive Care Unit admis-
sions 15.5% vs. 26.8% (RR 0.74; 95% [CI, 0.59 to
0.93]; P = 0.02).
CONCLUSIONS: An intervention inclusive of contem-
porary recommendations does not reduce a high-risk
population’s 30-day readmission rate. The high
crossover to usual care (74.8%) reflects the chal-
lenge of non-participation that is ubiquitous in the
real-world implementation of population health
interventions.
TRIAL REGISTRY: ClinicalTrials.gov; registration ID
number: NCT02763202, URL: https://clinicaltrials.gov/
ct2/show/NCT02763202
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INTRODUCTION

In 2012, the Affordable Care Act (ACA) established the
Hospital Readmissions Reduction Program (HRRP), au-
thorizing the Center for Medicare and Medicaid Services
(CMS) to decrease payments to hospitals with excess
readmissions. The intended consequence of HRRP is to
change hospital system behavior, leading to improved
population health outcomes.1 However, evidence of
HRRP’s effects on outcomes is inconsistent, and conclu-
sions are limited by the observational nature of most
studies.1 From 2007 to 2015, readmission rates for
HRRP-targeted conditions declined from 21.8 to 17.8%,
but non-targeted conditions also declined from 15.3 to
13.1%.2 During this same timeframe, observation stays
experienced absolute increases of 2.1% and 1.7% for
targeted and non-targeted conditions respectively. Though
some analyses suggest a modest effect on readmissions
from HRRP, others demonstrate an effect limited only to
acute myocardial infarction (AMI).2–4

Regardless of HRRP’s overall effects, the composite rate of
inpatient and observation readmissions remains high and
largely unchanged, while hospitals continue to be exposed to
significant financial penalties. Despite years of attention, little,
robust evidence exists to guide hospitals in selecting interven-
tions effective at reducing 30-day readmissions in real-world
settings.5–7 Current recommendations call for multifaceted
interventions focused on patients at highest risk for readmis-
sion, while incorporating dedicated personnel to bridge inpa-
tient, outpatient, and home delivery settings.7–11 To date, only
two randomized controlled trials (RCTs) have evaluated inter-
ventions incorporating most of these recommendations, with
one showing no effect and the other showing a 33% relative
reduction in readmissions.10, 12 No RCTs have evaluated these
interventions through a pragmatic trial. Pragmatic trials mini-
mize exclusion criteria and use routinely collected outcomes to
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determine the effects of an intervention in the Breal-world^
setting compared to usual care, thus generating broadly appli-
cable results.13, 14

The primary objective of this study was to evaluate, in a
pragmatic RCT, if implementation of the most recent recom-
mendations for hospital transition programs is effective at
reducing 30-day readmissions. Our healthcare system incor-
porated these recommendations into a comprehensive pro-
gram called Transition Services (TS).15 We aimed to evaluate
the hypothesis that referral to the TS program results in lower
30-day readmission rates compared to usual care in a popula-
tion discharged to home and at high-risk for readmission.

METHODS

Aiming to Improve Readmissions Through InteGrated Hospi-
tal Transitions (AIRTIGHT) is a non-blinded, pragmatic RCT
with patients allocated to receive either referral to TS or usual
care. Details of the study design and intervention are published
but described briefly here.16 This trial is pragmatic across all
nine Pragmatic-Explanatory Continuum Indicator Summary 2
(PRECIS-2) domains.14, 16

Eligibility

Patients were eligible if during the first 72 h of admission they
were over age 18, seen by a hospitalist, categorized as inpatient,
and identified as high-risk for readmission using a risk scoring
model. To guide readmission strategies, our healthcare system
developed a risk model incorporating 71 patient-level clinical
variables, resulting in daily risk scores between 0 and 1.16 High-
risk was defined by a score associated with a greater than 20%
readmission rate among the reference population. Patients were
excluded for primary residence more than 150 miles from the
hospital; admitted from or discharged to hospice, skilled nursing
facility (SNF), or jail; left the hospital against medical advice;
presence of acute psychiatric illness or drug dependency; re-
ferred as part of AIRTIGHT in the previous 90 days; attended a
similar heart failure transitions clinic at discharge; or active
diagnosis of cancer or sickle cell disease. These latter groups
were excluded because similar transition services were already
in place. Since bridging interventions must begin prior to dis-
charge, random allocation of referrals occurred within the first
72 h after admission; but for the purposes of outcomes analyses,
exclusion criteria were applied again at discharge. This was
necessary because TS was specifically designed to support the
unique needs of patients discharged to home.

Setting

The TS programwas evaluated for patients admitted to either a
tertiary hospital or a smaller satellite hospital, both located
within an integrated healthcare system in Charlotte, North
Carolina, from February 2016 through January 2017.

Outcomes data were available from the system’s 40 owned
or managed hospitals.

Trial Intervention and Control

Control patients received usual care, which typically included
recommendations for follow-up appointments with a patient’s
primary care physician (PCP), discharge summaries sent to
PCPs by fax or the Electronic Medical Record (EMR), arrange-
ment of home health services based on each patient’s needs, and
other outreach such as follow-up care management phone calls.
For the intervention group, a nurse navigator at each site

attempted to contact referred patients prior to discharge with
an invitation to participate in TS, provided an information
pamphlet that introduced the TS program, and then followed
hospital progress via the EMR. For 30 days following dis-
charge to home, these patients had access to TS, which in
addition to a free-standing clinic included (a) access to
transition-dedicated internal medicine, pharmacist, paramedi-
cine, behavioral health, and social work providers with sched-
uling frequency and provider type matched to patient needs;
(b) hospital follow-up evaluation with a medical provider,
either virtually in the patient’s home facilitated by a para-
medicine provider or in the transition clinic; (c) comprehen-
sive medication reconciliation by a pharmacist; (d) at least
weekly contact with a team member; and (f) coordinated
transition to the next appropriate care location after 30 days.
At a minimum to qualify as having participated, patients had
an in-person or virtual visit with the TS medical provider. In
keeping with the pragmatic, population health focus of this
study, patients were not screened for interest in participation;
rather, all who qualified for referral were included in analyses.

Outcomes

The primary outcome was 30-day, unplanned inpatient or
observation readmission rate at any of 40 hospitals within
the sponsoring healthcare system. We included observation
admissions to create a more patient-centric outcome, because
from a patient’s perspective, any return to the hospital after
discharge is viewed as a readmission. Secondary outcomes
included separate 30-day inpatient or observation readmission
rates, 30-day Emergency Department (ED) utilization, 60- and
90-day readmission rates (using the primary outcome defini-
tion), Intensive Care Unit (ICU) stay on readmission, 30-day
readmission for subgroups, and length of stay (LOS) on index
and readmission visits. The research team had no contact with
participants and all outcomes were retrieved electronically
from EMR data.

Sample Size

This study was designed to detect a 30% relative reduction in
the readmission rate with the usual care group assumed to have
a 20% 30-day readmission rate.6, 17–19 To detect this reduction
with 80% power, we calculated a total sample size estimate of
1230 (α = 0.05) using a chi-square test for independence.
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Assuming 10% of those assigned to TS would not participate,
we increased the sample size to 1520 (n = 760 per arm) to
account for the anticipated decrease in effect size.

Randomization

Using permuted block randomization and block size of six that
included both hospitals, patients were randomly allocated
during their initial 72 h of admission in a 1:1 ratio to receive
either referral to TS or usual care, using SAS software with
future allocations concealed from the clinical team.20 Each
weekday, an automated SAS program populated a TS referral
list with newly eligible patients and emailed the list to both
navigators. Given the intervention, it was not possible to blind
patients or clinicians.

Analysis

The primary analysis followed the intention-to-treat (ITT) prin-
ciple, such that patients were analyzed on the basis of the group

to which they were initially randomized, after re-application of
exclusion criteria at the time of hospital discharge (Fig. 1). In
keeping with the pragmatic, population health focus of this
study, patients were not screened for interest in participation;
rather, the ITT analyses tested the effect of referral. Baseline
comparisons of the two groups were made using the chi-square
test for categorical variables and Student’s t test for age. The
primary outcome, 30-day readmission rate, was compared be-
tween groups using the chi-square test.16 Results are presented
as relative risks and 95% confidence intervals. The chi-square
test was used to compare the two groups on secondary out-
comes that were dichotomous, and the Wilcoxon rank sum test
was used for LOS. Pre-specified subgroup analyses were con-
ducted for patients with a primary diagnosis on index admission
of congestive heart failure, pneumonia, and sepsis. We did not
pre-specify analysis for AMI because many AMI patients are
cared for by the cardiology service at the sponsoring institution
and thus not eligible for study inclusion.

Figure 1 Study design and patient flow.

60 McWilliams et al.: Pragmatic RCT to Reduce Readmissions JGIM



Statistical analyses were performed using SAS Enterprise
Guide 6.1.20 For all outcomes, we assume that if there were no
visits in the EMR, the value for having a visit was null;
therefore, there are no missing data for the primary or second-
ary outcome measures.
Given the magnitude of non-participation in the interven-

tion group, we secondarily performed per-protocol (PP) and
Complier Average Causal Effects (CACE) analyses to evalu-
ate the effect of TS participation, in contrast to ITT analyses
evaluating effectiveness of TS referral. The CACE analysis
compared those who participated in TS to those in the control
group who would have participated if given the opportunity;
the underlying assumptions and framework have been previ-
ously published.21, 22

When primary outcomes were available for 792 partic-
ipants, a data and safety monitoring board (DSMB) met
and provided recommendations based on planned interim
efficacy and futility analyses, and a sample size re-
estimation using the overall readmission and dropout rates
from the intervention group. At that time, the study did not
meet the pre-specified efficacy or futility stopping criteria;
however, the DSMB recommended targeting higher enroll-
ment due to the high rate of non-compliance. The trial’s
steering committee and principal investigator decided,
based on health system factors, to end the trial at the pre-
specified target.

Ethics

The trial was approved by the Carolinas HealthCare System
Institutional Review Board and granted a waiver for patient
consent (reference number 01-15-10E). The trial is registered
with clinicaltrials.gov, NCT02763202.

Role of Funding Source

The study was funded by the sponsoring health system. No
external funding or group(s) influenced the study design,
analysis, or interpretation of results.

RESULTS

Patients

From February 2016 through January 2017, 3710 patients met
inclusion criteria within 72 h of admission and 3642 were ran-
domly allocated to referral to the intervention or usual care groups
(68 were removed due to not being discharged by end of study).
After reapplication of exclusion criteria at discharge, 1876
remained in the study and all were included in the ITT analysis
(Fig. 1). The primary reasons for exclusion were being dis-
charged to SNF (34.6%) and meeting drug dependency criteria
(22.4%). Baseline characteristics were well balanced across
groups (Table 1). Among those referred toTS, 25.2%participated
in the program.

Intervention Outcomes

We did not detect a difference in 30-day readmission rates
between the two groups (15.2% for the group referred to TS
and 16.3% for usual care; RR 0.93; 95% CI, 0.76 to 1.15; p =
0.52). Results were similar when examining only readmissions
classified as inpatient (RR 0.98; 95%CI, 0.77 to 1.23; p = 0.83)
and ED visit rates (RR 1.10; 95%CI, 0.95 to 1.28; p = 0.20). At
60 and 90-days, readmission rates across groups were similar
(RR 0.97; 95%CI, 0.82 to 1.15; p = 0.71, andRR 0.96; 95%CI,
0.83 to 1.11; p = 0.56, respectively) (Table 2).
Among those readmitted, patients randomized to TS referral

(n = 142) were less likely to have ICU admissions 15.5% vs.
26.8% (RR 0.74; 95% CI, 0.59 to 0.93; p = 0.02) compared to
usual care (n = 153). On readmission visits, overall LOS was
similar (median (IQR) 3.0 (4.0) days TS vs. 3.0 (4.0) days usual
care; p = 0.52) (Table 2).
For ITT subgroup analyses, referral to TS for patients with a

primary diagnosis of sepsis (n = 139 referredwith a similar 26.6%
participation rate) showed a reduction in 30-day readmission rates
(RR 0.49; 95%CI, 0.24 to 0.97; p= 0.03), but not for congestive
heart failure (n = 41; RR 1.17; 95% CI, 0.51 to 2.67; p = 0.71) or
pneumonia (n = 33; RR 0.44; 95% CI, 0.12 to 1.65; p = 0.26).

Per-Protocol Outcomes

When comparingTSpatientswho participated (n = 236, 25.2%)
to thosewho did not (n = 699), the participants weremore likely
to be African American, self-pay insurance status, or Medicaid
(Appendix Table 4). The 30-day readmission rate was 10.6% in
TS participants (n = 236) vs 16.3% for usual care (n = 941)
(0.65; 95%CI, 0.44 to 0.97; p = 0.03) (Table 3). CACEanalyses
showed an absolute 4.0% reduction in readmission rates in the

Table 1 Baseline Characteristics

Transition
services
(n = 935)

Usual
care
(n = 941)

Male, n (%) 457 (48.9) 447 (47.5)
Hispanic, n (%) (n = 869)

61 (7.0)
(n = 883)
55 (6.2)

Race, n (%) (n = 916) (n = 928)
American Indian/Alaska Native 1 (0.1) 2 (0.2)
Asian 15 (1.6) 9 (1.0)
Black 360 (39.3) 373 (40.2)
White 463 (50.6) 481 (51.8)
Multi 2 (0.2) 2 (0.2)
Other 75 (8.2) 61 (6.6)
Age, mean (SD) 58.3 (17.7) 59.4 (17.4)
Comorbidities, n (%)
Chronic obstructive pulmonary
disease

197 (21.1) 193 (20.5)

Congestive heart failure 225 (24.1) 218 (23.2)
Diabetes 359 (38.4) 363 (38.6)
End-stage renal disease 112 (12.0) 107 (11.4)
Health Insurance, n (%) (n = 924) (n = 923)
Commercial/private 265 (28.7) 274 (29.7)
Medicaid 134 (14.5) 129 (14.0)
Medicare 396 (42.9) 405 (43.9)
Self pay 102 (11.0) 90 (9.8)
Other 27 (2.9) 25 (2.7)
Index admission at tertiary hospital 656 (70.2) 669 (71.1)
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intervention compared to the usual care (− 4.0; 95% CI, − 17.0
to 9.1%; p = 0.55).

DISCUSSION

When analyzed within a real-world, population health frame-
work, referral of high-risk patients to a transitions program did
not lead to reductions in 30-day readmissions. These study
results may not be surprising in the context of fairly static
national readmission trends. Rather, the results provide RCT
evidence highlighting the difficulty of moving a population-
based metric within a complex healthcare environment.
Pre-specified subgroup ITT analyses did show a decrease in

readmissions for patients discharged with sepsis and a reduction
in ICU stays for readmitted patients. In light of the low partici-

pation rate and potential for multiplicity, these results may be
explained by chance alone and should be subjected to further
examination. Alternatively, the improvements might be
explained by the proactive monitoring and interventions offered
by TS to those who participated, resulting in hospital referral
prior to requiring ICU care and addressing preventable infection-
related post-discharge issues.
To isolate the effect of participation in TS, we performed PP

and CACE analyses, which provided mixed results. The PP
analysis demonstrated a significant reduction in readmissions
for TS participants; but as a consequence of neither preserving
randomization, nor adjusting for the resultant confounding, PP
analyses introduce inherent bias. In contrast, the CACEmethod
incorporated the chance of being a complier (participant) and
did not show a significant difference. While RCTs of popula-
tion health interventions are challenging to conduct, these

Table 2 Primary and Secondary Outcomes (Intention to Treat)

Transition services
(n = 935)

Usual care
(n = 941)

RR (95% CI)
(p value)

30-day all cause non-elective (CMS definition and inclusion
of observation patients and any CHS facility)

142 (15.2) 153 (16.3) 0.93 (0.76–1.15)
(p = 0.52)

Inpatient* 124 (13.3) 128 (13.6) 0.98 (0.77–1.23)
(p = 0.83)

Observation* 21 (2.3) 33 (3.5) 0.64 (0.37–1.10)
(p = 0.10)

Emergency Department visit within 30-days of discharge 117 (12.5) 100 (10.6) 1.10 (0.95–1.28)
(p = 0.20)

Length of stay—index admission, days, median (IQR) 4.0 (2.0) 3.0 (4.0) p = 0.14
Length of stay—initial readmission, days, median (IQR) (n = 142)

3.0 (4.0)
(n = 153)
3.0 (4.0)

p = 0.52

60-day all cause readmission rate (CMS definition and inclusion
of observation patients and any CHS facility)

206 (22.0) 214 (22.7) 0.97 (0.82–1.15)
(p = 0.71)

90-day all cause readmission rate (CMS definition and inclusion
of observation patients and any CHS facility)

252 (27.0) 265 (28.2) 0.96 (0.83–1.11)
(p = 0.56)

Intensive Care Unit stay on initial readmission (n = 142)
22 (15.5)

(n = 153)
41 (26.8)

0.74 (0.59–0.93)
(p = 0.02)

30-day readmission rate among patients with a primary
diagnosis of congestive heart failure

(n = 41)
9 (22.0)

(n = 48)
9 (18.8)

1.17 (0.51–2.67)
(p = 0.71)

30-day readmission rate among patients with a primary
diagnosis of pneumonia

(n = 33)
3 (9.1)

(n = 24)
5 (20.8)

0.44 (0.12–1.65)
(p = 0.26)

30-day readmission rate among patients with a primary
diagnosis of sepsis

(n = 139)
11 (7.9)

(n = 129)
21 (16.3)

0.49 (0.24–0.97)
(p = 0.03)

Entries are n (%) unless otherwise indicated
*11 patients had both an inpatient and an observation encounter within 30 days of index encounter

Table 3 Primary and Secondary Outcomes (Per Protocol)

Transition services—
attended
(n = 236)

Transition services—
did not attend
(n = 699)

Usual care
(n = 941)

RR (95% CI)
(p value)
TS attended vs.
usual care

30-day all cause readmission (CMS definition and inclusion
of observation patients and any CHS facility)

25 (10.6) 117 (16.7) 153 (16.3) 0.65 (0.44–0.97)
(p = 0.03)

Emergency Department visit within 30 days of discharge 28 (11.9) 89 (12.7) 100 (10.6) 1.03 (0.93–1.13)
(p = 0.59)

Length of stay—index admission, days, median (IQR) 4.0 (2.0) 4.0 (3.0) 3.0 (4.0) p = 0.65
Length of stay—initial readmission, days, median (IQR) (n = 25)

4.0 (4.0)
(n = 117)
3.0 (4.0)

(n = 153)
3.0 (4.0)

p = 0.82

60-day all cause readmission rate (CMS definition and
inclusion of observation patients and any CHS facility)

43 (18.2) 163 (23.3) 214 (22.7) 0.80 (0.60–1.08)
(p = 0.13)

90-day all cause readmission rate
(CMS definition and inclusion of observation patients and
any CHS facility)

57 (24.2) 195 (27.9) 265 (28.2) 0.86 (0.67–1.10)
(p = 0.22)

Entries are n (%) unless otherwise indicated
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discrepancies between ITT, PP, and CACE analyses serve as a
contemporary reminder to cautiously interpret conclusions
from studies that rely on less rigorous methods.
This is the first US study to prospectively evaluate a complex

transition intervention’s effect on readmissions in a real-world
setting.Our results align closelywith similar international studies.
In Canada, Dhalla et al. showed a non-significant absolute de-
crease of 3.4% in readmissions for patients attending a virtual
post-discharge ward. That study only included interested, partic-
ipating patients; thus, results may align more closely with our
CACE analysis showing an absolute, non-significant reduction of
4%. In Singapore, Low et al. found a virtual integrated practice
unit resulted in a significant 33% reduction in 30-day readmission
rates. Low et al. also evaluated an engaged and interested popu-
lation excluding 75% due to eligibility and an additional 30% of
eligible patients declining participation. We found approximately
the same reduction in readmissions (35%) for a similarly engaged
population as reflected in the PP analysis. The discordance be-
tween our ITT primary outcome is at least in part explained by the
more pragmatic nature of our hypothesis and study design.
This study has several implications for health systems seek-

ing to improve readmission rates. First, efforts to reduce read-
missions are challenging to implement in the real world where a
system is accountable for an entire population, not merely
patients who are engaged and who participate. Effective
readmission-reducing interventions will need to embrace flexi-
bility. For example, participants who declined often expressed
preference to follow-up with their Primary Care Providers
(PCPs) or concern about travel time. Adaptations might include
virtual integration of TS into primary care or an increased
emphasis on virtual home visit availability. Second, bridging
transition interventions connect with patients prior to discharge
within a fast-moving, complex, hospital environment. Making
this in-person connection is challenging and reflected by one
third of patients in the TS referral group not being contacted
prior to discharge for reasons such as being away from their
room for studies, not feeling well enough to talk, or being
discharged before the navigator arrived. Health systems imple-
menting bridging interventions may need to increase navigator
staffing or expand navigator reach with virtual technology.
Our study has several limitations. First, the study’s power

suffered from a very high crossover to usual care (74.8%), result-
ing in significant attenuation of outcomes, but providing an
accurate reflection of real-world effectiveness. The lower than
expected readmission rate in usual care (16.3% vs 20%) is likely
due to exclusion of known high-risk patients (SNF, drug depen-
dence, psychosis, and active malignancy), but may also be due to
other contemporaneous efforts to improve readmissions. Second,
as a consequence of the study’s pragmatic design, we would
expect missing data from utilization outside the sponsoring sys-
tem; however, missing data should be non-differential across
groups and would be reflected in lower overall readmission rates.
Third, the reapplication of exclusion criteria at discharge was
necessary to allow the intervention to begin early in a patient’s
hospitalization, opening up the possibility for selection bias; but

characteristics were balanced across groups. Fourth, the required
in-person introduction toTS resulted in a significant proportion of
crossovers to usual care but demonstrates an accurate estimation
of the potential reachof an in-personnavigator in the acute setting.
Fifth, this study was not powered to determine the intervention’s
effectiveness in subgroups, thus these analyses should be inter-
preted with caution. Lastly, generalizability may be limited as the
intervention included a single care team and healthcare system,
though overall represents a diverse population with minimal
exclusions applied.

CONCLUSIONS

For healthcare systems seeking guidance on how to avoid 30-day
readmission penalties, the evidence remains mixed. While this
study’s results are inconclusive, they highlight the need for future
research on novel approaches designed to address the reality of
ubiquitous, low participation rates in real-world implementation.
Furthermore, as healthcare spending continues to climb, the
discrepant outcomes from the ITT, PP, and CACE analyses
emphasize the need for population health innovations to be
subjected to rigorous, pragmatic evaluations, lest they add cost
without additional benefits to patients.
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Table 4 Patient Characteristics for Participants and Non-participants

Participated in TS
(n = 236)

Did not participate in TS
(n = 699)

p value

Male, n (%) 114 (48.3) 343 (49.1) 0.84
Hispanic, n (%) (n = 224)

14 (6.3)
(n = 645)
47 (7.3)

0.60

Race, n (%)
American Indian/Alaska Native
Asian
Black
White
Multi
Other

(n = 231)
0 (0)
1 (0.4)
116 (50.2)
98 (42.4)
1 (0.4)
15 (6.5)

(n = 685)
1 (0.2)
14 (2.0)
244 (35.6)
365 (53.3)
1 (0.2)
60 (8.8)

Age, mean (SD) 54.8 (17.1) 59.5 (17.7) 0.0004
Primary diagnosis, n (%) (n = 233) (n = 671)
Complications of pregnancy; childbirth; and the puerperium 0 (0) 4 (0.6)
Congenital anomalies 0 (0) 2 (0.3)
Diseases of the blood and blood-forming organs 3 (1.3) 13 (1.9)
Diseases of the circulatory system 45 (19.3) 158 (23.5)
Diseases of the digestive system 40 (17.2) 75 (11.2)
Diseases of the genitourinary system 19 (8.2) 26 (3.9)
Diseases of the musculoskeletal system and connective tissue 13 (5.6) 18 (2.7)
Diseases of the nervous system and sense organs 7 (3.0) 33 (4.9)
Diseases of the respiratory system 35 (15.0) 84 (12.5)
Diseases of the skin and subcutaneous tissue 9 (3.9) 20 (3.0)
Endocrine; nutritional; and metabolic diseases and immunity disorders 19 (8.2) 55 (8.2)
Infectious and parasitic diseases 22 (9.4) 70 (10.4)
Injury and poisoning 9 (3.9) 50 (7.5)
Mental illness 4 (1.7) 6 (0.9)
Neoplasms 3 (1.3) 47 (7.0)
Residual codes; unclassified; all E codes [259. and 260.] 0 (0) 1 (0.1)
Symptoms; signs; and ill-defined conditions and factors influencing health status 5 (2.1) 9 (1.3)

Comorbidities, n (%)
Chronic obstructive pulmonary disease 43 (18.2) 154 (22.0) 0.21
Congestive heart failure 61 (25.9) 164 (23.5) 0.46
Diabetes 97 (41.1) 262 (37.5) 0.32
End-stage renal disease 25 (10.6) 87 (12.5) 0.45
Health insurance, n (%) (n = 236) (n = 688) 0.007
Commercial/private 62 (26.3) 203 (29.5)
Medicaid 43 (18.2) 91 (13.2)
Medicare 88 (37.3) 308 (44.8)
Self pay 38 (16.1) 64 (9.3)
Other 5 (2.1) 22 (3.2)
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