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Abstract

Introduction—U.S. hospital discharges for opioid overdose increased substantially during the
past two decades. This brief report describes 90-day readmissions among patients discharged from
inpatient stays for opioid overdose.

Methods—In 2018, survey-weighted analysis of hospital stays in the 2016 Healthcare Cost and
Utilization Project National Readmissions Database yielded the national estimated proportion of
patients with opioid overdose stays that had all-cause readmissions within <90 days. A
multivariable logistic regression model assessed index stay factors associated with readmission by
type (opioid overdose or not). Number of readmissions per patient was assessed.

Results—More than 24% (7=14,351/58,850) of patients with non-fatal index stays for opioid
overdose had at least one all-cause readmission <90 days of index stay discharge and 3%
(m=1,658/ 58,850) of patients had at least one opioid overdose readmission. Less than 0.2%
(m7=104/58,850) of patients had more than one readmission for opioid overdose. Patient
demographic characteristics (e.g., male, older age), comorbidities diagnosed during the index stay
(e.g., drug use disorder, chronic pulmonary disease, psychoses), and other index stay factors
(Medicare or Medicaid primary payer, discharge against medical advice) were significantly
associated with both opioid overdose and non-opioid overdose readmissions. Nearly 30% of index
stays for opioid overdose included heroin, which was significantly associated with opioid overdose
readmissions.

Conclusions—A quarter of opioid overdose patients have <90 days all-cause readmissions,
although opioid overdose readmission is uncommon. Effective strategies to reduce readmissions
will address substance use disorder as well as comorbid physical and mental health conditions.

INTRODUCTION

Hospital discharges in the U.S. for opioid overdose increased substantially during the past
two decades.}* Substance use disorder (SUD) is a risk factor for hospital readmission®-11
but readmissions after opioid overdose have not been described using national data. The
readmission rate following opioid overdose and risk factors for readmission constitute
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meaningful information for clinical and public health decision making on “tertiary
prevention” in the context of the opioid overdose epidemic; that is, efforts that increase
access to effective addiction treatment when SUD is diagnosed.12 Intervention following
overdose is critical; substance use—associated diseases are the most common cause of death
among adults with Medicaid aged less than 65 years in the year following non-fatal opioid
overdose.13 This brief report describes 90-day readmissions among patients discharged from
opioid overdose inpatient stays.

In 2018, authors analyzed the 2016 Healthcare Cost and Utilization Project National
Readmissions Database (HCUP-NRD), which can be used for survey-weighted national
estimates of same-year, same-state readmissions to community hospitals.14 Opioid overdose
stays were classified by ICD-10-CM and other administrative codes (Figure 1), including
whether patients received inpatient drug detoxification or rehabilitation services (e.g.,
counseling or pharmacotherapy).31516 Comorbidities were classified by Elixhauser
Comorbidity Software for ICD-10-CM.17 Patient age, sex, primary payer, and discharge
status were reported in the data source.

Index stays were patients’ first admission with opioid (illicit or prescribed) overdose during
January-September. Readmission was any inpatient stay during January—December <90
days of index stay discharge. Multivariable logistic regression models assessed whether
index stay factors were associated with readmissions by type (opioid overdose and non-
opioid overdose). The number of readmissions per patient by type was assessed. Authors
used SAS, version 9.4. All results reflect index stay survey weighting.

During January—September 2016, an estimated 61,170 patients had index stays for opioid
overdose (Table 1). Mean patient age was 47 years and 50% of patients were female.
Patients had a high prevalence of diagnosed drug use disorder (45%) and other comorbidities
(e.g., fluid and electrolyte disorders, hypertension, depression, chronic pulmonary disease);
just 4% of patients had no comorbidities (Table 1). Nearly 28% of patients had heroin
overdose and just 3% had documented inpatient substance detoxification or rehabilitation
services. More than 63% of patients were routinely discharged, 16% were transferred, 9%
were discharged to home health care, 8% were discharged against medical advice, 4% died
in hospital, and <1% were discharged to an unknown destination. Medicare (34%) and
Medicaid (30%) were the primary payer for a majority of index stays.

Twenty-four percent (1~=14,351/58,850) of patients with non-fatal index stays (excludes
n=2,320 fatalities) had at least one all-cause readmission <90 days (Table 1). Just 3%
(m=1,658/58,850) of patients were readmitted for opioid overdose, whereas 23%
(m7~=13,311/58,850) had non-opioid overdose readmissions (a patient could be in both
categories). Three percent (/7=1,554/58,850) of patients had one readmission for opioid
overdose <90 days of index stay discharge and 0.2% (/7=104/58,850) had two or more such
readmissions (Figure 2). More than 15% (/=9,107/58,850) of patients had one readmission
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for non-opioid overdose conditions and 7% (/=4,204/58,850) had two or more such
readmissions.

Females (compared with males) and obese patients (compared with non-obese patients) were
significantly less likely to have an opioid overdose readmission, whereas older patient age
was associated with both opioid and non-opioid overdose readmissions (Table 1). Patients
with diagnosed drug use disorder, chronic pulmonary disease, psychoses, and other
comorbidities (i.e., observed among <10% of patients) were more likely to have both opioid
and non-opioid overdose readmissions. Patients with hypertension, other neurologic
disorders, and deficiency anemias were more likely and patients with fluid and electrolyte
disorders or no diagnosed comorbidities were less likely to have non-opioid overdose
readmissions.

Patients treated for heroin overdose (compared with other opioids) were more likely to have
opioid overdose readmissions but less likely to have non-opioid overdose readmissions,
whereas patients with inpatient substance detoxification or rehabilitation services were more
likely to have only non-opioid overdose readmissions. Patients discharged against medical
advice (compared with routine discharge) and those with Medicare or Medicaid as primary
payer for the index stay (compared with private payer) were more likely to have both
readmission types. Patients not charged for index stays were more likely to be readmitted for
opioid overdose and patients discharged to home health care were more likely to have non-
opioid overdose readmissions. Patients transferred after the index stay were less likely to
have opioid overdose readmission but more likely to have non-opioid overdose readmission.

DISCUSSION

Twenty-four percent of patients discharged after 2016 hospital admissions for opioid
overdose had 90 or less days all-cause readmissions, but just 3% were readmitted for another
opioid overdose. A 90-day follow-up period aimed to provide a longer-term perspective than
common readmissions assessment periods of 7 or 30 days. For some context, nationally 14%
of inpatient stays have 30 or less days all-cause readmissions and the index stay principal
diagnosis with the highest 30-day readmissions rate is schizophrenia and other psychotic
disorders (23 readmissions per 100 index stays).18

Consistent with previous research demonstrating differences between heroin and non-heroin
overdose inpatients,! heroin overdose patients were more likely to be readmitted for opioid
overdose; however, just 3.9% of heroin overdose patients had such readmissions (Table 1).
This study supports previous research indicating that opioid use disorder is a risk factor for
readmissions’-11 and that many patients admitted for drug and alcohol overdose have serious
comorbid health conditions.1%-21 High prevalence of comorbidities among opioid overdose
inpatients highlights the need for a coordinated, careful, “warm handoff” transfer of patients
to outpatient SUD treatment services, including effective communication between inpatient
and outpatient clinicians.

Medication-assisted treatment (MAT) and residential treatment within 14 days of discharge
for SUD inpatients are associated with reduced risk of behavioral health readmissions.22
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Inpatient addiction consultation is associated with reduced alcohol and drug addiction
severity and increased number of abstinence days immediately following discharge.23
Ongoing outreach—including phone calls and counseling—has helped some SUD inpatients
initiate treatment following discharge.2425 Previous research suggests inpatient-initiated
MAT can help some opioid use disorder inpatients initiate treatment programs following
discharge.26 MAT integration in primary care settings aims to treat SUD before overdose.?’

Despite urgent need, many opioid overdose inpatients do not receive timely follow-up
treatment services and many continue to misuse opioids.2228-30 Current regulations provide
strict oversight regarding use of buprenorphine and methadone for opioid MAT.3L In
addition to regulatory considerations, workforce capacity (e.g., limited waivered clinicians),
geographic disparities, reimbursement (payer) policy, and stigma toward addiction inhibit
MAT_32—34

Limitations

This study did not address overdoses in non-inpatient settings (e.g., emergency
departments), length of index stay, non-opioid overdoses, potential drug misclassification on
the discharge record, non-hospital mortality, nor related outpatient services. Index stays were
patients’ first 2016 opioid overdose admission, but not necessarily first ever such admission.
This analysis did not control for patient race/ethnicity (not reported in HCUP-NRD).
Readmissions in other U.S. states and calendar years are not observable through HCUP-
NRD; however, these circumstances likely have a modest impact on readmission rates.14
This study period comprises hospitals’ first full year of ICD-10-CM diagnosis coding, which
may be more sensitive to identify opioid-related hospital stays.1®

CONCLUSIONS

A quarter of opioid overdose patients have 90 or less days all-cause readmissions, although
opioid overdose readmission is uncommon. Effective strategies to reduce readmissions
following opioid overdose likely require greater coordination of general medical, substance
use, and mental health care.2’
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Opioid overdose:
Any type

Diagnosis code (primary or non-primary):
e T40.0X1-4: Poisoning by opium
e T40.1X1-4: Poisoning by heroin
e T40.2X1-4: Poisoning by other opioids
e T40.3X1-4: Poisoning by methadone
e T40.4X1-4: Poisoning by other synthetic narcotics
o T40.6X1-4: Poisoning by other and unspecified narcotics

Opioid overdose:
Heroin

Diagnosis code (primary or non-primary):
e T40.0X1-4: Poisoning by heroin

Detoxification or
rehabilitation services

Procedure code:
« HZ2: Detoxification services for substance abuse treatment
HZ3: Individual counseling for substance abuse treatment
HZ4: Group counseling for substance abuse treatment
HZ5: Individual psychotherapy for substance abuse treatment
HZ6: Family counseling for substance abuse treatment
HZ8: Medication management for substance abuse treatment?
HZ9: Pharmacotherapy for substance abuse treatment?
Diagnostic Related Group code:
» 895: Alcohol, drug abuse or dependence with rehabilitation therapy

Figure 1.

Administrative codes used to classify opioid overdose index stays.
Source: www.icd10data.com. Accessed November 28, 2018.
@Nicotine, antabuse, and bupropion not included.
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Figure 2.
Readmissions <90 days following discharge from non-fatal opioid overdose index stays

(N=58,850 patients).

Note. “0” refers to the number of patients with non-fatal index stays for opioid overdose
who had zero readmissions <90 days of index stay discharge. Admissions by type — opioid
overdose and other (non-opioid overdose) — each sum to 100% of analyzed patients.

Am J Prev Med. Author manuscript; available in PMC 2019 June 01.

opioid overdose)




Page 9

Peterson et al.

(SS'T'5€°0) ¥2°0 dN (ze'2'€6'0) 09'C 4N dN (T0) 9L umouun uolyeunsap ‘anlfe pafireyosia
A\ WwN W\ WN VN (8'€) 0ce'2 [endsoy ur pai@
(8V'T¥T'T) 0E'T (9°22) 080'T (79'1'20'T) 62T (0%) 06T (e'52) 902'T (80 TLL'Y 301ApE [ed1pall Jsureby
(es'1'szT) 8E'T (0'ge) T18'T (Lz'T'TL°0) S6°0 (0€) 95T (9'9¢) 668'T (58) 28T'S aled y[eay swoH
(czTe0T) 21T (0'92) ¥09'¢ (€6'0'65°0) ¥2°0 (z'2) eee (Tre)stL'e (¥'97) ¥10'0T sigjsuelL
Jal (T02) v08'L Ja1 (8'2) ¥80'T (6T2) 218'8 ('€9) L08'8E aunnoy

snyels abeyasiq
(esT¥0T) 92T (5€2) sev (S€'T'65°0) 68°0 (82 18 (8'v2) 8y (0¢) z18'T S80IAI8S UOIEN|IGeYal IO UOIEILIX018Q
(96'0 'T8'0) 88'0 (Tm)teL'e (r0'2'LET) 29T (6¢) 219 (8'6T) 09T'E (0'ga) otT'LT 8S0PJBA0 UloJeH
($6'0'29'0) 220 (L'6) ¥S¢ (z8'1'€9°0) 20T (1) s (T'11) €62 (7'v) 069'C 8UON
(€LT'0ST) T9T (s'0¢) 60T'8 (#S'T'90T) 22T (z'e) 658 (z'ze) ¢8s's (r'sv) 99L'l2 IpICIOWIOD JBYIO
(20'7'68°0) 260 (2'92) 666'T (¥6'0'2G°0) ¥L°0 (z2) o1 (L22)el0 (L) 08L'L Ausaqo
(FeTTTT) 22T (0'92) 870'C (e5'T'TOT) ST'T (¥€) 092 (6'L2) 6ST'C (0°€T) 0962 sasoydhsd
(FrTozT) TET (ote)9LL'e (9€'1'68'0) OT'T (z'€) 982 (8'2€) ¥€6'C (z'sT) €2e's selwaue Aousideq
(8T'1'66°0) 80'T (8'z2) 66T'C (82'1'€8°0) €0'T (Te) 962 (2v2) 1882 (€97) L66'6 asnge JoYod|v
(8T'T'T0'T) 60T (0'92) 912'€ (8€'T'€6°0) ET'T (T'e) 18€ (8'L2) 6EV'E (0'12) 8e8'zT slapiosip d1Bojonau Jaylo
(6e'T'TZT) 0ET (e'0¢) 659'Y (65'T'60T) 2ET (5¢) ovs (z'ze) 6v6'y (8'ge) z18'sT aseasip Areuow|nd d1uoiyd
(20T '88°0) ¥6°0 (T'ze) soz'y (SeT'v6'0) 2T'T (827) 1€ (6€2) evs'y (LTE) TLE'6T uoissaidaq
(ceTTTT) 12T (0'62) £60°2 (60'T'%L°0) 06°0 (672) 269 (L'0¢) 88¥'L (z'Tv) soz'se uoisusuadAH
(00T '88°0) ¥6°0 (0've) €81'9 (e€T'€6'0) TT'T (T°¢) v6L (6'52) 569'9 (T'sy) 856'22 s1apJosip 8140130818 pue pin4
(FZ'T'80'T) ST'T (cz2)9ze's (LLT'22T) 't (5¢) ov6 (S'v2) szs'9 (rsv) TLL'ie asnge Bnia

hww_:u_eoc._oo

(50'1'26'0) 860 (6'¢2) 880'L (26'0'69°0) 620 (o) eeL (v'se) 8zs'L (T'09) 0g9'0¢ 8Jewad

(1077 ‘00'T) T0'T 5620 TS (T0°T'00T) T0'T 5(990) 5'8¥ ,W20) 118 ,(6T0) 89y s1eak oy

VN (9ze) t1E'eT WN (8'2) 859'T (r've) TSE'VT (0"00T) 0T'T9 az1s a|dwes

(1D %56) HOV oY (1D %56) YOV g% Y (%) u asneo-iiy cMwwmow_wom%w%%ﬂmﬂmm%ma aunseaw Aels xapu|

(8sopJano proido-uou) 48yl

3S0p19A0 p1o1dO

(068'85=N) 9102 J8quiadag-Atenuer mm>9m Xapul [e1ej-uou Ylim siusiyed buowe sAep 0gS SUoISSILpesy

9T0Z ‘aseqeieq suoIssILpRaY [euoleN 19al0id UoNEeZIjIN pue 150D 84edyljeaH ‘suolssipesy YA PaleIdossy siojoe4 ArlS Xapu| asopisaQ pioldo

Author Manuscript

‘TalqeL

Author Manuscript

Author Manuscript

Author Manuscript

PMC 2019 June 01.

in

available

Am J Prev Med. Author manuscript



Page 10

Peterson et al.

"(3]qeIjJun paJspISu0d sem alewnss pajyBiam-AsnIns aul 0=3S a3 J0 %40E< SeM JS dAITR[a Uaym) pariodal 1ou ‘YN ‘a]qealjdde 10u ‘wN
‘swresBo.d Juswuianob Jayio pue ‘A 9l ‘WAdINVHD ‘SNdINVYHD ‘uonesuadwo) s, JaxJop mmus_oc_m

‘paniodal syuaired Aels xapul Jo 940T< Bunoaye mm:_c_eg_oo\M

'(38) ueaw ale Smou

'shep 065

suolssiwpeal pey eyl (Mo ajge) ‘10) ainseaw Aq ([a]ge1 ays ul pauodal ‘0ze z=u] Aeis xapui ay3 Burinp paip yey: sjuaned Buipn|oxa (0G8'gG=u) sabieyasip Aels Xapul |elej-uou Yyum sjusned Jo o, ale Smon
‘Aels xapul ayy 10} (SO7) Aels jo yibuaj snid Juanzo. sAeq &N 30 anjeA 8yl J0 065 JUaNF0LSABG &N 118 Se paulap (us 1SN ~ag&N) sired Jad

suoissiwpeay (T a1nbi4) sapoa sisoubelp asoplano pioido BulAyienb yim sAels 1oy e-T=x/ O dlqelien Q4N-dNOH Buisn paulap sAeis xapuj :s|1e1ap sisAjeuy ‘asopiano pioido-uou ‘asopiano pioldo ‘Auy
:A10Ba7e2 UOISSILIPEa) Yoes Ul 82uo Ajuo pajunod si jusired yoe3 “(jou Jo porsad yey) Buunp papiwpess sem juaiied e Jayia *a'1) SAep S papiwipess sjuaiied Jo Jaquunu ay Jo serewiiss qum_m\s.%E:mw

*(50°0>¢) @oueolyIUBIS [eONSIIRIS SBIRDIPU]
2oep|og "a|gel 8yl uj payiodal S1019.y [e papn|ou| |apow uoissalfial ansiBo siybram Asains Aels xapu] 1031481 €lep ||V "aseqeie Suoissiwpesy JeuoieN 19a[0d uonezijin pue 150 aiedyljesH 910z /0N

(96'T '¥5'0) €0'T N (¥S'v 'TT°0) TL'0 4N N (zo)stT umouxun
(€8'7'26°0) 0E'T (TLm)pit (05'€'S0'T) T6'T (ev) 62 (2e1) 1€T (T1) €89 afreyo oN
(cv'1'66'0) 6T'T ('6T) G5¢€ (€0'T '2€°0) LG50 N (002) s9¢ (T€) L06'T "0
(9T'T°28'0) T0°T (et 228 (65'T'9L°0) OT'T (r'2) svT (¥'sT) L¥6 (9'01) 02t'9 Ked-yjos
2l (T'ST) 7€8'T Jal (81 912 (797) 966'T (902) zL6'et ajenlld
(0LT'ovT) ¥S'T (9'22) s66'c (96'T'TZT) ¥S'T (e'€) 625 (92) sve'y (e'0¢) TeG'8T presIpaiN
(TLT'2€T)€5T (¥'0€) 69T'9 (sez'veT) LLT (e'€) 029 (e'2€) 9v5'9 (z've) 206'02 aIedIpaN

Jafed Arewid

(90) u ‘910z 418quiardas—Asenuer

nqxuv u pabaeyosip Aels xapul Yim syusired ainseaw Aeis xapu|

%) U 04) U ‘asneo-
(12 %g6) YOV (12 %56) HOV q(%) o v

(8sopJano prordo-uou) J8ylQ 9S0PJ9A0 plo1do

(098'8G=N) 910z 18qwiadag-Atenuer mm>9w Xapul [e1ej-uou Yyym syusiled buowe sAep 0gS suolssilpesy

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

PMC 2019 June 01.

in

available

Am J Prev Med. Author manuscript



	Abstract
	INTRODUCTION
	METHODS
	RESULTS
	DISCUSSION
	Limitations

	CONCLUSIONS
	References
	Figure 1.
	Figure 2.
	Table 1.

