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Introduction: As the opioid epidemic progresses, a better understanding of those at elevated risk of
opioid overdose is needed, particularly for populations whose growing risk may be overlooked. Medi-
care recipients under age 65 (Medicare-disability beneficiaries [MDBs]) are one such population. We
sought to analyze characteristics of opioid-overdose hospitalizations among MDBs and quantify the con-
tribution of this population to opioid-overdose hospitalizations overall.

Methods: This retrospective cohort study included patients hospitalized for opioid overdose in the
National/Nationwide Inpatient Sample from 1998 to 2013. The primary outcome measurements were
number and characteristics of discharges, including patient sex, age, race, prescription opioid versus
heroin overdose, and comorbidities.

Results: MDBs constituted 11.7% of US opioid overdose hospitalizations among those under 65 years
of age in 1998; this proportion grew to 24.5% by 2013 (P < .0001). The proportion of female patients
grew markedly among this cohort (P < .0001) and were disproportionately represented among MDBs
(P < .0001). Prescription opioid overdose accounted for a larger proportion of opioid overdose hospi-
talizations among MDBs than among non-Medicare-insured patients under 65 years old (P < .0001).
MDBs generally exhibited greater comorbidity burden versus non-Medicare-insured patients under age
65; however, chronic drug and alcohol abuse were less commonly documented among the Medicare
cohort (P < .0001).

Conclusions: MDBs constitute a substantial and growing proportion of opioid overdose hospitaliza-
tions in the United. To prevent opioid overdoses among MDBs, care must be taken to address the
unique needs of this population. (J Am Board Fam Med 2018;31:881–896.)
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The rate of opioid prescriptions, abuse, and over-
dose in the United States has grown in recent years,
and the public health community has increased
efforts to stem the tide of opioid abuse.1–3 Exam-
ples of such efforts include Prescription Drug
Monitoring Programs, prescription limits, nalox-
one distribution among emergency responders and

laypersons, medication-assisted treatment pro-
grams, and increased provider and community ed-
ucation.4–7 However, opioid abuse and overdose
rates remain unacceptably high, with nearly 2 mil-
lion Americans reporting an opioid-use disor-
der.8–10 A total of 33,000 opioid overdose fatalities
occurred in the United States in 2015, and the
economic cost was estimated at $504 billion.11 A
better understanding of populations at an elevated
risk of opioid use disorder is needed, particularly
for populations whose growing risk may be over-
looked.

Medicare recipients under age 65 (hereafter,
Medicare-disability beneficiaries [MDBs]) consti-
tute one such population. Medicare coverage under
age 65 is restricted to individuals with certain con-
ditions, such as end-stage renal disease or amyotro-
phic lateral sclerosis, and those with disabilities
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qualifying for Social Security Disability Insur-
ance.12 Musculoskeletal conditions, which are often
accompanied by chronic pain, are the most com-
monly cited qualification for Social Security Dis-
ability Insurance, suggesting that chronic pain may
be common among MDBs.13,14 In fact, recent re-
search found that nearly 50% of MDBs filled at
least 1 prescription for opioid medications annu-
ally, more than 20% filled 6 or more opioid pre-
scriptions, and 0.3% received care for a nonfatal
overdose each year.7,15 Given that chronic pain and
regular prescription opioid use are common among
MDBs, these individuals may be at heightened risk
for opioid use disorders and overdose.

The current opioid epidemic is multifaceted in
nature, affecting heterogeneous populations with a
variety of risk factors. Thus, the public health re-
sponse to the epidemic must be equally multifac-
eted, addressing the unique needs of each individ-
ual affected. A thorough understanding of groups
of individuals most at risk will be critical for devel-
oping actionable strategies to address the epidemic
and reduce abuse and overdose. However, limited
information is available on the characteristics of
MDBs who overdose on opioids. This study ana-
lyzed hospital inpatient discharge data from 1998
to 2013 to characterize demographic trends in opi-
oid overdose hospitalizations among MDBs. We
aimed to determine whether MDBs are at particu-
larly high risk of hospitalization from opioid over-
dose and to identify demographic trends and co-
morbidities among MDBs who experience such
hospitalizations. Understanding the characteristics
of particularly high-risk subsets of individuals may
help public health leaders design opioid abuse pre-
vention and treatment efforts that specifically cater
to the unique needs of these individuals.

Methods
Data Source
This investigation used the National (Nationwide)
Inpatient Sample (NIS) from 1998 to 2013, pro-
duced by the Healthcare Cost and Utilization Proj-
ect under the Agency for Healthcare Research and
Quality. The NIS is the largest all-payer database
of inpatient discharge abstracts, containing an ap-
proximately 20% sample of US hospital discharges,
which can be weighted to produce national esti-
mates. Each year of data has approximately 7 to 8
million records, each containing International

Classification of Diseases, Ninth Revision, Clinical
Modification (ICD-9-CM) diagnosis codes, patient
age, and primary expected payer, among other in-
formation. Records from the years before the 2012
NIS redesign were reweighted in accordance with
guidelines from the Agency for Healthcare Re-
search and Quality. Given the deidentified and
publicly available nature of this dataset, this inves-
tigation was deemed nonhuman subjects research
and, therefore, was not covered under 45 CFR part
46. This investigation followed The Strengthening
the Reporting of Observational Studies in Epide-
miology reporting guidelines for observational
studies.

Patient Selection
Patients were identified as experiencing heroin
overdose (HOD) or nonheroin opioid overdose
(NHOD) based on ICD-9-CM codes (NHOD,
965.00, 965.02, 965.09, e-code 85.01, e-code 85.02;
HOD, 965.01, e-code 85.00). This coding algo-
rithm has been previously used to study opioid-
overdose hospitalizations in the NIS.16

Patient Characteristics
The following variables were extracted for each
patient: age, sex, primary expected payer type, race,
overdose type (ie, NHOD, HOD, or both), year of
hospitalization, and all 29 values for the native NIS
Elixhauser-defined comorbidities, which include
AIDS, alcohol abuse, blood loss anemia, chronic
pulmonary disease, coagulopathy, congestive heart
failure, deficiency anemia, depression, diabetes
(complicated and uncomplicated), drug abuse, flu-
id/electrolyte disorders, hypertension, hypothy-
roidism, liver disease, lymphoma, metastatic can-
cer, obesity, other neurological disorders, paralysis,
peptic ulcer disease (excluding bleeding), periph-
eral vascular disorders, psychosis, pulmonary circu-
lation disorders, renal failure, rheumatoid arthritis,
solid tumor without metastasis, valvular disease,
and weight loss. We further hypothesized a high
prevalence of musculoskeletal disease among dis-
abled patients; as musculoskeletal disease is not an
Elixhauser-defined comorbidity, prevalence was as-
sessed using an ICD-9-CM coding algorithm (Ap-
pendix Table 1).

Statistical Analysis
Descriptive statistics for opioid-overdose hospital-
izations were generated. Characteristics among
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MDBs were compared with those among patients
�65 years old without Medicare insurance. Com-
parisons between categoric variables were accom-
plished using the Rao-Scott design-corrected �2

test. Logistic regression was used to assess trends in
binary variables. All statistical analysis was per-
formed using SAS 9.4 (SAS Institute, Cary, NC).
Population data were abstracted from the US Cen-
sus Bureau’s intercensal estimates. Procedures such
as surveyfreq, surveymeans, surveylogistic, and sur-
veyreg were used to accurately calculate sample
variance. Patients with missing data were excluded
from analyses on a list-wise basis. Statistical signif-
icance was defined per the Bonferroni correction
for 47 comparisons (P � .0011, [0.05/47]).

Results
Descriptive Statistics
In total, 815,970 patients (standard error, 13,944)
experienced opioid overdose–related hospitaliza-
tion during the study period and were included in
our analysis (representing 169,640 unweighted re-
cords). A total of 50.8% (n � 425,646) patients
were female, 77.5% (n � 539,856) were white, and
85.0% (n � 713,217) were aged �65.

Age Distribution of Opioid Overdose Hospitalizations
We observed a general increase in the incidence of
opioid overdose hospitalization among all age
groups from 1998 to 2013. The rate of overdose
hospitalization among those aged 65 to 84 was 67.0
per million in 1998, increasing to 281.7 per million
in 2013 (�321%). Similarly, the rate of overdose
hospitalization among individuals aged 50 to 64

increased from 88.8 per million in 1998 to 411.5
per million in 2013 (�363%) (Appendix Figure 1;
Appendix Table 2).

Opioid Overdose Hospitalizations among MDBs
Versus Non-Medicare-Insured Under 65 Years Old
Payer Type
Among those patients under age 65 who were
hospitalized for an opioid overdose, the propor-
tion of patients with Medicare insurance signifi-
cantly increased from 11.7% in 1998 to 24.5% in
2013 (trend, P � .0001) (Figure 1; Appendix
Table 3).

Sex
The proportion of females among MDBs signifi-
cantly increased from 45.2% in 1998 to 57.1% in
2013 (trend, P � .0001). In contrast, the proportion
of females among those under age 65 without
Medicare did not change significantly: 47.6% in
1998 to 48.6% in 2013 (trend, P � .88). The
difference between these 2 trends was statistically
significant (P � .0001). In 2013, of patients hospi-
talized for opioid overdoses, females constituted a
significantly greater proportion of MDBs than
non-Medicare-insured patients (P � .0001). (Fig-
ure 2; Appendix Table 3)

Race
Between the years of 1998 and 2013, the propor-
tion of MDBs in this overdose population who
were identified as white did not significantly change
(81.9% in 1998 to 83.3% in 2013; trend, P � .03),
although the proportion of patients who were iden-

Figure 1. Opioid overdose hospitalizations among patients <65 years of age, by payer type (National Inpatient
Sample, 1998 to 2013). MDB, Medicare-disability beneficiary.

doi: 10.3122/jabfm.2018.06.180152 Opioid Hospitalizations among Medicare Beneficiaries 883

 on 9 June 2026 by guest. P
rotected by copyright.

http://w
w

w
.jabfm

.org/
J A

m
 B

oard F
am

 M
ed: first published as 10.3122/jabfm

.2018.06.180152 on 9 N
ovem

ber 2018. D
ow

nloaded from
 

http://www.jabfm.org/


tified as white among non-Medicare-insured pa-
tients significantly increased from 71.2% to 78.8%
during that same period (trend, P � .0001). The
annual rate of change was significantly greater
among non-Medicare-insured patients than among
MDBs (P � .0001). In 2013, patients identified as
white constituted a significantly greater proportion
of MDBs than non-Medicare-insured patients (P �
.0001) (Appendix Figure 2; Appendix Table 3).

Age
Among patients who were hospitalized for opioid
overdose, the proportion of MDBs between 50 and
64 years of age significantly increased from 32.2%
in 1998 to 64.0% in 2013 (trend, P � .0001), and
the proportion among non-Medicare recipients
significantly increased from 13.0% in 1998 to

30.3% in 2013 (trend, P � .0001). The annual rate
of change in the proportion of beneficiaries be-
tween 50 and 64 years of age was significantly
greater among MDBs than among non-Medicare
recipients (P � .0001). In 2013, patients aged 50 to
64 constituted a significantly greater proportion of
the MDBs than non-Medicare-insured patients
(P � .0001) (Figure 3; Appendix Table 3).

Overdose Type
Among patients who were hospitalized for opioid
overdose, the proportion of hospitalizations among
MDBs attributable to NHOD (vs HOD) signifi-
cantly increased from 87.5% in 1998 to 93.9% in
2013 (trend, P � .0001), and the proportion among
non-Medicare-insured patients significantly in-
creased from 69.3% in 1998 to 77.6% in 2013

Figure 2. Opioid overdose hospitalizations: percentage of female patients among those <65 years of age, by payer
type (National Inpatient Sample, 1998 to 2013). MDB, Medicare-disability beneficiary.

Figure 3. Opioid overdose hospitalizations: patient age among medicare-disability beneficiary (MDBs) (National
Inpatient Sample, 1998 to 2013). The 0 to 17 age-group constitutes a very small proportion of the overall
population and may not, therefore, be visible graphically.
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(trend, P � .0001). Although the trend was greater
among MDBs than among nondisabled Medicare
beneficiaries, this difference was nonsignificant due
to the Bonferroni correction (P � .0038). In 2013,
NHODs accounted for a significantly greater pro-
portion of MDB hospitalizations than non-Medi-
care-insured hospitalizations (P � .0001) (Figure 4;
Appendix Table 3).

Comorbidities among MDBs Versus Non-Medicare-
Insured Patients Under 65 Years of Age
Out of 30 analyzed comorbidities (29 chronic Elix-
hauser-defined comorbidities and musculoskeletal
disease), 26 were more prevalent among MDBs
versus non-Medicare-insured patients (P � .0001
for all comparisons). Two comorbidities (blood loss
anemia and peptic ulcer disease) failed to show
statistical significance between the 2 groups. Nota-
bly, drug abuse and alcohol abuse were significantly
less common among MDBs versus non-Medicare-
insured patients (P � .0001 for both comparisons).
The greatest relative differences were observed for
peripheral vascular disorders (odds ratio [OR],
3.81; 95% CI, 3.45–4.21; P � .0001 for MDBs vs
non-Medicare-insured), renal failure (OR, 3.72;
95% CI, 3.50–3.95; P � .0001), complicated dia-
betes (OR, 3.29; 95% CI, 3.06–3.54; P � .0001),
and paralysis (OR, 3.00; 95% CI, 2.72–3.31; P �
.0001). The greatest absolute differences were ob-
served for hypertension (40.6% of MDBs vs 21.9%
of non-Medicare-insured patients), chronic pulmo-
nary disease (29.8% vs 15.9%), musculoskeletal dis-
ease (23.5% vs 13.8%), and drug abuse (36.8% vs
46.3%) (Figure 5; Appendix Table 4).

Discussion
This study robustly characterizes opioid overdose
hospitalizations among MDBs by using nationally
representative data and is the first to compare the
frequency of documented comorbidities among
MDBs versus non-Medicare insured patients
among individuals hospitalized for opioid overdose.
Our findings indicate that hospitalizations among
MDBs constitute a substantial and growing propor-
tion of opioid overdose hospitalizations in the
United States, from 11.7% of those under age 65
hospitalized for opioid overdose in 1998 to 24.5%
in 2013; this relative increase of �109% is far
greater than the �52% growth in the proportion of
those under age 65 with Medicare disability insur-
ance.17,18 The percentage of female patients grew
disproportionally among this cohort. The propor-
tion of patients aged 50 to 64 years grew signifi-
cantly among both MDBs and non-Medicare in-
sured patients. Despite a marked growth in the
proportion of white patients among those without
Medicare insurance, white patients still consti-
tuted a larger proportion of discharges among
MDBs. Prescription opioids accounted for a
growing proportion of overdose hospitalizations
within both cohorts but accounted for a greater
percentage of hospitalizations among the MDB
cohort than among the non-Medicare-insured
cohort. MDBs generally exhibited greater co-
morbidity burden versus non-Medicare-insured
patients under age 65; however, drug and alcohol
abuse were less commonly documented among
the Medicare cohort.

Figure 4. Non-heroin opioid overdose (NHOD): percentage among those <65 years of age, by payer type (National
Inpatient Sample, 1998 to 2013). MDB, Medicare-disability beneficiary.
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To qualify for Medicare under age 65, an indi-
vidual must have been diagnosed with end stage
renal disease or amyotrophic lateral sclerosis or
have received 24 months of Social Security Disabil-
ity benefits for another qualifying disability.12

Among all MDBs in the United States in 2014,

23% were under age 45, 29% were from 45 to 54
years old, and 48% were from 55 to 64 years old. A
total of 48% individuals were female and 67% were
white, 17% were black, and 16% were Hispanic,
Asian, or of other race.18 The prevalence of condi-
tions that require pain management in the Medi-

Figure 5. Odds ratios for comorbidities among those <65 years of age, by payer type (National Inpatient Sample,
1998 to 2013).
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care-disability population is also particularly high;
musculoskeletal disorders are most frequently cited
as the primary cause of disability among these in-
dividuals.13,14 Our comorbidity analysis confirmed
that musculoskeletal disorders are highly prevalent
among MDBs hospitalized for opioid overdose.
In a 5-year retrospective analysis of MDBs, Mor-
den and colleagues15 reported that more than 40%
used any amount of opioids and over 20% used
opioids chronically. A retrospective claims analysis
from 2008 to 2010 found that the prevalence of
diagnosed opioid abuse doubled among Medicare
members of Humana, Inc.19 Our findings are con-
sistent with previous studies characterizing the high
rate of opioid use among MDBs.15,19,20

The percent of females among MDBs hospital-
ized for opioid overdose markedly increased; by
2013, this cohort was majority female. Prior re-
search has identified the growing impact of the
opioid epidemic on females; this may reflect differ-
ences in pain management between males and fe-
males. The Centers for Disease Control and Pre-
vention reported that from 1999 to 2015, overdose
death rates for all drugs rose for both sexes, but
females had consistently lower drug overdose death
rates than males21; however, drug overdose deaths
grew by a larger percentage in women than men.22

Moreover, the Centers for Disease Control and
Prevention reported that from 1999 to 2010, pre-
scription opioid deaths grew 5-fold among women
and less than 4-fold among men, indicating in-
creased mortality among women using opioids.22 A
survey of 2163 individuals on chronic opioid ther-
apy found that women under age 65 had more pain
and lower function than men of the same age.23

Furthermore, an analysis of insurance claims be-
tween 1997 and 2002 found that women had more
pharmacy claims for opioids than men and at
higher doses.24

Age is increasing among MDBs hospitalized for
opioid overdose. Our results showed that opioid
overdoses among MDBs were more likely to in-
volve older patients (particularly 50 to 60 years
old). In 1998, approximately one-third of patients
were over the age of 50, whereas by 2013, nearly
two-thirds were over the age of 50. These results
are consistent with literature reporting the increas-
ing age among patients hospitalized for opioid
overdose in the United States.25,26 Our analysis also
found that among patients under age 65 hospital-
ized for opioid overdose, MDBs were more likely

to have overdosed using prescription opioids than
were non-Medicare-insured patients. This is con-
sistent with the high rates of prescription opioid
use reported among MDBs,15 and with reported
higher prevalence of opioid abuse in individuals
with disability than without disability.27

We observed a generally greater comorbidity
burden among MDBs versus non-Medicare-in-
sured patients. Drug abuse and alcohol abuse, how-
ever, were less commonly documented among
MDBs as compared with non-Medicare-insured
patients. The specific ICD-9-CM codes for drug
and alcohol abuse Elixhauser comorbidities are
generally associated with chronic substance abuse.
Previous analyses found a lower prevalence of al-
cohol abuse among individuals with disability, con-
sistent with our findings.27 However, there is a
higher reported prevalence of opioid abuse in in-
dividuals with disability than those without, sug-
gesting that coding bias may play a role in our
finding that drug abuse was less commonly docu-
mented among MDBs. Specifically, given the com-
monality of chronic pain among MDBs, clinicians
may be less inclined to identify chronic opioid use
as abusive in this population and may rather view it
as necessary for appropriate management. The
growing proportion of MDBs among those hospi-
talized for opioid overdose suggests that medically
indicated opioid pain control is nevertheless asso-
ciated with an increased risk of overdose. Increased
vigilance for red-flag signs of opioid abuse among
those prescribed long-term opioid pain manage-
ment is highly warranted. An alternate explanation
for the finding that MDBs were less likely to have
drug abuse as a documented comorbidity is that
clinicians may be less likely to document substance
abuse among MDBs for fear of medical or admin-
istrative repercussions. MDBs have elevated opi-
oid-related in-hospital mortality risk, and a robust
understanding of this patient population will be
critical for efforts to reduce opioid overdose.20

This study had several limitations. Our use of
the NIS captures only opioid overdoses that re-
quire hospitalization; this inherently excludes over-
dose patients who are treated and released from the
emergency department, and those that are fatal in
the prehospital setting, among others. As a result,
although our study can provide comparative rela-
tive proportions of patients, these results should
not be extrapolated to represent the absolute mag-
nitude of opioid overdoses as a whole. Future stud-
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ies should be conducted using datasets including
outpatient and prehospital overdoses to further
evaluate the findings from this study. As with all
analyses of administrative datasets, it is possible
that our results are affected by coding bias; opioid
overdose patients may be coded according to their
symptomatic presentation rather than as an over-
dose proper. For example, a patient presenting with
respiratory failure due to opioid overdose could
receive only a code for respiratory failure and none
for opioid overdose. However, our study improves
on comparable investigations in this regard, as we
assessed patients with any listed code correspond-
ing to opioid overdose, while select previous inves-
tigations have analyzed only patients with a primary
ICD-9-CM code for opioid overdose (specific
codes listed in Methods). In addition, ICD-9-CM
codes provide only limited detail regarding the spe-
cific type of opioid involved in overdoses. Accord-
ingly, we were unable to distinguish between vari-
ous nonheroin opiates, such as fentanyl and
carfentanil. These substances have contributed sig-
nificantly to the opioid epidemic.28,29 Future inves-
tigations should be conducted using datasets offer-
ing a greater degree of granularity with regard to
opioid type.

Further research should be undertaken to in-
form the prevention and treatment of opioid use
disorder among MDBs, as this population may re-
spond differently than the general population. For
example, Moyo and colleagues30 found that Pre-
scription Drug Monitoring Programs had a more
beneficial impact on MDBs than patients qualifying
for Medicare based on age. Characterization of the
nature of opioid abuse among these individuals,
including whether opioids were prescribed as a
component of pain management, may inform ef-
forts to prevent the development of opioid abuse.
Additional efforts to optimize recovery paradigms
are also needed for this patient population.

To counter the trend of increasing opioid over-
doses among MDBs, particular care must be taken
to address the unique needs of this population and
the individuals of which it is comprised. Some pa-
tients may have limited options for alternative
treatment or rehabilitation, depending on the pat-
ient’s Medicare-qualifying condition. Some may
have pain that is severe, enduring, and not well
managed by any other interventions. Our findings
emphasize that the MDB population is a critical

subset of patients to address as the opioid epidemic
continues.

To see this article online, please go to: http://jabfm.org/content/
31/6/881.full.
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Appendix Table 1. ICD-9-CM Coding Algorithms

Musculoskeletal Comorbidity 71600 71601 71602 71603 71604 71605 71606 71607 71608 71609
71610 71611 71612 71613 71614 71615 71616 71617 71618 71619
71620 71621 71622 71623 71624 71625 71626 71627 71628 71629
71630 71631 71632 71633 71634 71635 71636 71637 71638 71639
71640 71641 71642 71643 71644 71645 71646 71647 71648 71649
71650 71651 71652 71653 71654 71655 71656 71657 71658 71659
71660 71661 71662 71663 71664 71665 71666 71667 71668 71680
71681 71682 71683 71684 71685 71686 71687 71688 71689 71690
71691 71692 71693 71694 71695 71696 71697 71698 71699 71500
71504 71509 71510 71511 71512 71513 71514 71515 71516 71517
71518 71520 71521 71522 71523 71524 71525 71526 71527 71528
71530 71531 71532 71533 71534 71535 71536 71537 71538 71580
71589 71590 71591 71592 71593 71594 71595 71596 71597 71598
72400 72401 72402 72403 72409 7241 7242 7243 7244 7245

7246 72470 72471 72479 7248 7249 9050 9051 9052 9053
9054 9055 9056 9057 9058 9059 9060 9061 9062 9063
9064 9065 9066 9067 9068 9069

Prescription Opioid Overdose 96500 96502 96509 E8501 E8502
Heroin Overdose 96501 E8500

Appendix Figure 1. Incidence of Opioid Overdose Hospitalization by Age.
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Appendix Figure 2. Opioid Overdose Hospitalizations: Percentage of White Patients Among Those <65 years of
Age, by Payer Type.
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Appendix Table 4. Prevalence of Comorbidities Among Patients <65 y/o

Comorbidity NMI MDB OR 95%CI p

Hypertension 21.9 40.6 2.44 2.37 2.52 <.0001
Drug Abuse 46.3 36.8 0.68 0.66 0.70 <.0001
Fluid / Electrolyte Disorders 29.4 35.4 1.31 1.28 1.35 <.0001
Psychosis 22.9 30.1 1.45 1.41 1.50 <.0001
Chronic Pulmonary Disease 15.9 29.8 2.26 2.18 2.34 <.0001
Depression 23.6 25.1 1.08 1.05 1.12 <.0001
Other Neurological Disorders 15.6 24.1 1.72 1.66 1.78 <.0001
Musculoskeletal Disease 13.8 23.5 1.92 1.86 1.99 <.0001
Diabetes (uncomplicated) 7.5 16.6 2.44 2.34 2.54 <.0001
Deficiency Anemia 8.5 13.7 1.70 1.63 1.77 <.0001
Alcohol Abuse 18.9 13.5 0.67 0.64 0.70 <.0001
Obesity 5.7 10.8 2.00 1.91 2.10 <.0001
Hypothyroidism 4.2 9.2 2.32 2.20 2.45 <.0001
Renal Failure 2.4 8.5 3.72 3.50 3.95 <.0001
Congestive Heart Failure 2.9 7.8 2.86 2.70 3.04 <.0001
Liver Disease 5.1 7.3 1.47 1.39 1.56 <.0001
Diabetes (complicated) 1.7 5.5 3.29 3.06 3.54 <.0001
Coagulopathy 3.3 4.3 1.30 1.21 1.39 <.0001
Rheumatoid Arthritis 1.6 4.1 2.57 2.37 2.79 <.0001
Weight Loss 2.0 3.5 1.83 1.69 1.98 <.0001
Peripheral Vascular Disorders 0.8 3.1 3.81 3.45 4.21 <.0001
Paralysis 1.0 2.9 3.00 2.72 3.31 <.0001
Valvular Disease 1.2 2.1 1.73 1.56 1.91 <.0001
Pulmonary Circulation Disorders 0.8 1.7 2.19 1.94 2.46 <.0001
AIDS 0.7 1.3 1.90 1.64 2.19 <.0001
Metastatic Cancer 0.8 1.1 1.33 1.17 1.52 <.0001
Solid Tumor Without Metastasis 0.8 1.1 1.36 1.18 1.56 <.0001
Lymphoma 0.3 0.4 1.63 1.31 2.04 <.0001
Blood Loss Anemia 0.3 0.4 1.14 0.92 1.42 0.243
Peptic Ulcer Disease (excluding bleeding) 0.1 0.1 1.65 1.01 2.68 0.043

Note: MDB (Medicare-Disability Beneficiaries); NMI (Non-Medicare-Insured)

896 JABFM November–December 2018 Vol. 31 No. 6 http://www.jabfm.org

 on 9 June 2026 by guest. P
rotected by copyright.

http://w
w

w
.jabfm

.org/
J A

m
 B

oard F
am

 M
ed: first published as 10.3122/jabfm

.2018.06.180152 on 9 N
ovem

ber 2018. D
ow

nloaded from
 

http://www.jabfm.org/

