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Supplementary Table S1. List of opioid and psychotropic medication classes

Medication class

Individual medications

Antidepressants

Amitriptyline, amoxapine, bupropion, citalopram, clomipramine, desipramine,
desvenlafaxine, doxepin, duloxetine, escitalopram, fluoxetine, fluvoxamine,
imipramine, isocarboxazid, levomilnacipran, maprotiline, milnacipran, mirtazapine,
nefazodone, nortriptyline, paroxetine, phenelzine, protriptyline, rasagiline,
selegiline, sertraline, tranylcypromine, trazodone, venlafaxine, vilazodone,
vortioxetine

Antiepileptics
(mood stabilizers)

Carbamazepine, felbamate, gabapentin, lamotrigine, lithium, oxcarbazepine,
topiramate, valproate/derivatives

Antipsychotics

Aripiprazole, asenapine, brexpiprazole, cariprazine, chlorpromazine, clozapine,
fluphenazine, haloperidol, iloperidone, loxapine, lurasidone, molindone,
olanzapine, paliperidone, perphenazine, pimavanserin, pimozide,
prochlorperazine, quetiapine, risperidone, thioridazine, thiothixene,
trifluoperazine, ziprasidone

Benzodiazepines

Alprazolam, chlordiazepoxide, clobamaz, clonazepam, clorazepate, diazepam,
estazolam, flurazepam, halazepam, lorazepam, midazolam, oxazepam,
prazepam, quazepam, temazepam, triazolam

Opioids

Buprenorphine, butorphanol, codeine, fentanyl, hydrocodone, hydromorphone,
levorphanol, meperidine, methadone, morphine, nalbuphine, opium, oxycodone,
oxymorphone, pentazocine, remifentanil, sufentanil, tapentadol, tramadol

Other sedative
hypnotics

Eszopiclone, zaleplon, zolpidem

Stimulants

Amphetamine, atomoxetine, dexmethylphenidate, dextroamphetamine,
lisdexamfetamine, methamphetamine, methylphenidate




Supplementary Table S2. Clinical Classifications Software (CCS) diagnosis categories used to
define principal hospice diagnosis

Condition CCS Diagnosis Categories
Cancer 11-47
Circulatory/heart disease 96-108, 114-121
Dementia 653
Respiratory 127-134
Stroke 109-113
Other All other CCS categories




Supplementary Table S3. Top 20 psychotropic and opioid medications prescribed among older
hospice beneficiaries in the U.S., from 2014-2016 (N=554,022)

Rank Generic Name Medication Beneficiaries Median Rate of
Class Prescribed, % Prescribing per 100
person-days (Q1, Q3)*
1 Lorazepam Benzodiazepine 56.4 7.1(2.4,20.0)
2 Morphine Opioid 52.8 7.1(2.1,20.0)
3 Haloperidol Antipsychotic 28.6 5.3(1.7,14.3)
4 Prochlorperazine Antipsychotic 17.0 4.0(1.3,11.1)
5 Hydrocodone® Opioid 10.3 3.7(1.7,7.0)
6 Oxycodone® Opioid 7.0 5.3 (2.4,10.6)
7 Fentanyl Opioid 6.9 6.9 (3.6, 13.3)
8 Gabapentin Antiepileptic 54 3.9(2.2,6.7)
9 Mirtazapine Antidepressant 5.1 3.6(2.2,6.1)
10 Quetiapine Antipsychotic 5.0 41(22,71)
11 Trazodone Antidepressant 5.0 3.6(1.9,6.1)
12 Tramadol Opioid 5.0 2.8(1.2,5.5)
13 Alprazolam Benzodiazepine 4.8 44 (2.1,8.3)
14 Hydromorphone Opioid 4.1 12.5 (4.2, 33.3)
15 Sertraline Antidepressant 41 3.7(2.3,6.1)
16 Citalopram Antidepressant 3.7 3.6 (2.0,5.9)
17 Temazepam Benzodiazepine 3.5 3.8(1.9,6.9)
18 Methadone Opioid 2.7 6.4 (3.0, 12.0)
19 Risperidone Antipsychotic 2.5 3.8(2.1,6.5)
20 Levetiracetam Antiepileptics 1.9 4.3 (2.8,7.9)

@Rate of prescribing is calculated as number of prescription fills / number of days in hospice per 100-
person days. Q1 is 25" percentile, and Q3 is 75" percentile.
® Includes combination medications (e.g., oxycodone/acetaminophen).




Supplementary Table S4. Adjusted prevalence of psychotropic and opioid medication prescribing among older hospice beneficiaries
by principal hospice diagnosis, 2014-2016 (used to generate Figure 1)?

Medication Class

Opioid Benzodiazepine Antipsychotic Antidepressant Antiepileptic S;S:g‘tlii Stimulant
S:lar;c:g::sHosplce % used given medication class (95% ClI)
Overall 64.3 (64.2, 64.4) | 61.2(61.1,61.4) | 37.9(37.8,38.1) | 14.2(14.1, 14.3) 7.9 (7.8, 8.0) 1.3 (1.3, 1.3) 0.1(0.1,0.1)
Cancer 72.3(72.0, 72.5) | 66.6 (66.3, 66.8) | 44.7 (44.4,44.9) | 11.6 (11.4, 11.8) 7.0(6.8,7.1) 1.9 (1.9, 2.0) 0.2 (0.2,0.2)
g:g"eﬂgteory/ Heart | g3 5(63.1,63.8) | 60.9 (60.6, 61.2)¢ | 35.9 (35.6, 36.2) | 15.1(14.8, 153 | 8.4 (8.2, 8.6) 16(1.6,17¢ | 0.1(0.1,0.1)
Dementia 57.5(57.2, 57.8) | 57.3(56.9, 57.6)¢ | 38.8(38.4, 39.1)¢ | 17.3(17.1, 17.6)° 8.7 (8.5, 8.9)¢ 0.7 (0.6, 0.7)¢ 0.0 (0.0, 0.0)¢
Respiratory 62.2 (61.8, 62.6)¢ | 60.4 (60.0, 60.9) | 31.5(31.1, 31.9)¢ | 14.7 (14.4, 15.0)° 7.0(6.8,7.1) 1.6 (1.5, 1.7)° 0.1 (0.1, 0.1)¢
Stroke 59.3 (58.9, 59.8)¢ | 57.3 (56.9, 57.8)¢ | 33.9(33.4,34.3)% | 14.9 (14.6, 15.2)¢ 10.1 (9.9, 10.4)¢ 0.8 (0.8, 0.9)¢ 0.1 (0.0, 0.1)¢
Other 61.0 (60.6, 61.3)% | 58.4 (58.0, 58.7)¢ | 34.5 (34.2, 34.9)¢ 14.4 (14.2, 14.7)° 7.4(7.2,7.6) 1.1 (1.0, 1.2)¢ 0.1(0.1,0.1)¢

Cl, confidence interval.
@Logistic regression was used to examine if the prevalence of use of a given medication class differed for a given principal hospice

diagnosis group compared to cancer (the reference group); all variables adjusted for sex, age, race and ethnicity, rurality, principal
hospice diagnosis, medical comorbidity, length of hospice enrollment, and type of Medicare coverage. For example, prevalence of
opioid prescribing was lower among those with a principal hospice diagnosis of dementia compared to those with a principal hospice
diagnosis of cancer (567.5% vs 72.3%, respectively). To compute the adjusted prevalence, we set all variables to their mean value.
®p<0.05; °p<0.01; ¢ p<0.001.




Supplementary Table S5. Prevalence of psychotropic and opioid medication prescribing, overall and
by demographics and principal hospice diagnosis, restricting to patients with a hospice length of stay
>7 days (N=375,550)

Demographics Opioids Benzodiazepines Antipsychotics Antidepressants Antiepileptics
y AOR y AOR y AOR ) AOR y AOR
o (95% Cl) o (95% Cl) o (95% Cl) o (95% Cl) o (95% Cl)
Al 70.2 66.9 45.7 256 14.0
Sex
Female 69.8 1 (ref) 66.6 1 (ref) 42.9 1 (ref) 274 1(ref) 145 1(ref)
Male 0.97 0.99 1.08 0.86 0.91
707 1 095000 | 7% | 0es1.01) | Y1 | (ros1.10r | 229 | (085.088)° | 3 | (088,093
Age
65-74 121 118 118 143 237
748 1 (qaza24r | 792 | (1451200 | BT | (1451210 | 4 | (1401460 | 188 | (229246)
75-84 110 1.00 111 126 164
3 1 (qosra3r | 78 | (rorr1pe | %89 | (1o91.13e | B3 | (1241280 | 198 | (1.59,1.69
85+ 67.7 1 (ref) 65.1 1 (ref) 43.9 1 (ref) 2523 1 (ref) 1.3 1 (ref)
Rurality
Urban 70.2 1 (ref) 67.2 1 (ref) 46.8 1 (ref) 25.9 1 (ref) 14.1 1 (ref)
Rural 1,08 0.95 0.76 0.90 0.95
27 1 (roa11yr | 70 | (092008 | 493 | (074078¢ | 23 | (088093 | "3® | (0.91.099p
Race/Ethnicity
V'\\',ﬂﬂ'e"“s"a”'c 71.0 1 (ref) 68.0 1 (ref) 46.4 1 (ref) 26.6 1 (ref) 14.0 1 (ref)
Non-Hispanic 0.74 0.64 0.73 0.59 1.02
black 647 | o71076¢ | 580 | (062066¢ | 8 | 071076¢ | 1 | (0570610 | T | (0.981.07)
Hispanic 0.74 0.81 0.92 0.85 1.00
602 | ne90.79¢ | %96 | (07e0.87¢ | *?* | (087.009 | 1 | (0800008 | 4! (0.91,1.10)
Other 0.79 0.74 0.89 0.60 0.76
665 | 075084¢ | 87 | (ort078e | 7 | (085094r | 1 | (057063 | "® | (070083
Principal Hospice Diagnosis
Cancer 777 1(ref) 71.0 1 (ref) 505 1 (ref) 18.9 1 (ref) 12.3 1(ref)
Circulatory/ 0.64 0.79 0.72 1.39 1.26
heart disease 698 | ne2066c | 09 | (0r7082c | 1 | 070074 | %8 | (136143¢ | 0 | 121131y
Dementia 0.45 0.63 0.80 161 1.26
623 | a4046¢ | 10 | 061065° | ' | o7s082r | 310 | sraese | 5T | 22131y
Respiratory 0.72 0.95 0.66 1.49 1.12
311 070075° | "'® | (092009 | *?' | (064068c | 2°° | (1451540 | T | (1o7.1.17¢
Stroke 0.52 0.67 0.71 149 162
645 | 050,054¢ | %23 | (064069 | *?° | (069.0.74¢ | * | (1aa1s3e | 1778 | (1541708
Other 0.58 0.73 0.72 142 1.16
67.4 | 056,060° | %8 | (071076 | *?° | 070074 | %1 | (139146¢ | 35 | (a11.21)
Medical Comorbidity (Number of Diagnoses)
1-3 67.9 1 (ref) 65.1 1 (ref) 441 1 (ref) 255 1 (ref) 13.9 1 (ref)
46 117 113 115 1.01 1.00
U qaaz0r |7 | aantaer | 478 | aazaee | 24T | 099103 | 3% | (097.1.03)
7+ 134 1.24 118 114 113
733 | (ast13re | 893 | (1211260 | Y74 | aet21e | 4 | (az1ee | M6 | (o117
Length of Hospice Enroliment
<1 month 66.3 1 (ref) 63.3 1 (ref) 405 1 (ref) 12.2 1 (ref) 76 1(reh)
1-3 months 1.35 1.22 1.38 2.82 2.25
719 | (132138 | 70 | (1201250 | 479 | (1351410 | B2 | 276288¢ | 5% | (218233
>3 months 171 159 165 4.91 347
738 | qera7se | 713 | (1551620 | 08 | (162169¢ | 413 | @150 | ?'® | (336,3.58)F
Medicare Coverage
Medicare
Navniee 70.4 1 (ref) 67.8 1 (ref) 477 1 (ref) 25.4 1 (ref) 14.2 1(ref)
) 0.96 0.92 0.88 0.99 101
Fee-For-Service | 701 | n940098¢ | 885 | (000004 | **7 | (087,000 | 2® | o97.1.01) | "2 | (0.991.04)

AOR, adjusted odds ratio; Cl, confidence interval
a p<0.05; ®p<0.01; ¢ p<0.001. P-value corresponds to test examining if use differed from the reference group, adjusting for
sex, age, race/ethnicity, rurality, principal hospice diagnosis, medical comorbidity, length of hospice enroliment, and type of

Medicare coverage.




