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Abstract

Recent state-based studies have shown an increased risk of opioid overdose death in Medicaid
populations. To explore one side of risk, this study examines indicators of potential opioid
inappropriate use or prescribing among Medicaid enrollees. We examined claims from enrollees
aged 18-64 years in the 2010 Truven Health MarketScan® Multi-State Medicaid database, which
consisted of weighted and nationally representative data from 12 states. Pharmaceutical claims
were used to identify enrollees (n=359,368) with opioid prescriptions. Indicators of potential
inappropriate use or prescribing included overlapping opioid prescriptions, overlapping opioid and
benzodiazepine prescriptions, long acting/extended release opioids for acute pain, and high daily
doses. In 2010, Medicaid enrollees with opioid prescriptions obtained an average 6.3 opioid
prescriptions, and 40% had at least one indicator of potential inappropriate use or prescribing.
These indicators have been linked to opioid-related adverse health outcomes, and methods exist to
detect and deter inappropriate use and prescribing of opioids.
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The problem of overdose from prescription medications has emerged as a major public
health issue in the United States.! In 2013, drug overdoses killed 43,982 Americans, more
than the number Killed in motor vehicle traffic crashes. Opioid analgesics alone or in
combination with benzodiazepines or other drugs account for nearly half of all drug
overdose deaths.2 Misuse or abuse of pharmaceuticals also led to more than 1.4 million
emergency departments (ED) visits—with over 420,000 involving opioid analgesics in
20113

Studies using administrative data from a limited number of health plans have described
opioid use generally (such as number of opioid prescriptions received, average daily dose,
and total days' supply,) and/or potential opioid misuse (such as high daily dosage,
overlapping opioids, and overlapping opioids and benzodiazepines).*~’ Other studies and
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government reports have focused on opioid use and misuse specifically among the Medicaid
population.8-10 This population is of concern because it has, on average, higher levels of
mental health and substance abuse disorders than the general population®11 and thus
potentially greater risk for adverse outcomes with opioids. Indeed, two states have reported
an increased risk of opioid overdose death in their Medicaid populations.12:13

This study expands the literature in this area by examining multiple indicators of use and
potential misuse of opioids among Medicaid patients using one of the largest fully-
integrated health insurance claims databases in the United States. The objective is to
describe the volume of opioid prescribing among Medicaid enrollees, and provide an index
of measures to describe potential misuse or inappropriate prescribing.

We conducted secondary data analyses of the Truven Health MarketScan® Multi-State
Medicaid database, which consisted of weighted and nationally representative data from 12
geographically dispersed states. The MarketScan Medicaid database contains standardized,
fully integrated, enrollee-level de-identified claims across inpatient, outpatient, and
prescription drug services for both fee-for-services and capitation plans. Our analysis
primarily drew data from pharmaceutical claims in 2010 for filled prescriptions, which
included outpatient drug name, therapeutic class, national drug code, days of supply, and
quantity for about 1.38 million Medicaid enrollees aged 18-64 years. In addition, the
outpatient service claims and inpatient admission records were used to identify the
underlying pain diagnoses related to opioid use. Inpatient admission records were employed
only to identify the diagnoses associated with opioid prescriptions prescribed to enrollees at
discharge. Drugs administered during hospitalizations were not included. No personal
identifying information was available in the database, and this study did not require human
subjects' review.

Study population

From the pharmaceutical claims we identified 3,534,564 opioid prescriptions for the 1.38
million enrollees aged 18-64 years (Figure 1). We excluded 704,624 opioid prescriptions for
non-continuously enrolled Medicaid recipients in 2010; 173,125 opioid prescriptions that
lacked the dispensing information necessary for the calculation of outcome indicators; and
67,073 opioid prescriptions that were refill prescriptions that could not be linked to their
original diagnoses. We also excluded 68,642 opioid prescriptions for enrollees under
institutional long-term-care, and 218,678 for enrollees with a cancer diagnosis in their
outpatient or inpatient service claims. Cancer diagnosis were based on International
Classification of Diseases, 9th Revision, Clinical Modification (ICD-9-CM) codes including
338.3; 140-172.9; 174-215.9; 217-229.10; and 235-239.9. Finally, roughly 1% (37,405) of
the opioid prescriptions were for buprenorphine products and were excluded due to their
primary use for the treatment of opioid dependence (methadone received at narcotic
treatment centers is excluded by default given that we did not capture narcotic treatment
center claims). This selection process resulted in 2,265,017 opioid prescriptions for 359,368
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Medicaid enrollees as our final study population (see Figure 1). A list of opioids analyzed is
available upon request, and morphine equivalent conversion factors used have been
previously described.1

Subpopulation with identified diagnoses—To calculate a subset of outcome
indicators that are specific to certain types of pain, we linked opioid prescription claims to
the diagnoses on outpatient or inpatient service claims by matching enrollee ID and the date
of service in these claims. Consistent with the existing literature,> we linked opioid
prescriptions to the outpatient services or inpatient discharges that occurred within 14 days
of the prescription dispense dates. If multiple outpatient or inpatient records existed within
this interval, we linked to the one that occurred on the day closest to the drug dispense dates.
When inpatient and outpatient dates of service overlapped, we used the outpatient claims for
the linkage. Prescription refills were assigned the diagnoses on the original prescriptions.
We successfully linked 1,772,632 (78.3%) of the 2,265,017 opioid prescriptions to
diagnoses for 323,879 enrollees (90% of the overall study population). Of the remaining
21.7% of prescriptions, 19.5% could not be linked because the outpatient services or
inpatient discharges had occurred more than 14 days prior to the prescription dispensing date
or in 2009; 2.2% could not be linked because MarketScan did not have the enrollee’s
outpatient service claims.

Outcome indicators

We adapted outcome indicators that had been identified by expert panels and clinical
guidelines!6-22 and validated by their association with abuse of overdose.23-26 These
indicators captured both general opioid use as well as potential misuse by patients or
inappropriate prescription practices by providers.

At the enrollee level, indicators of general opioid use included the total number of opioid
prescriptions, total days' supply of opioids, and medical diagnoses (such as acute pain, other
pain, or both) associated with opioid prescriptions. Acute pain and other pain diagnoses
were based on ICD-9-CM codes (Table 1 footnote b and c). Indicators of potential misuse or
inappropriate prescription practices consisted of: (1) opioid overlap, defined as opioid
prescriptions that overlap seven or more days (including early refills); (2) opioid and
benzodiazepine overlap, defined as opioid and benzodiazepine prescriptions that overlap
seven or more days; (3) high daily opioid dose, defined as a prescribed daily dose of 100
morphine milligram equivalents (MMESs) or greater; and (4) rapid opioid dose escalation,
measured as having a 50% or greater increase in mean MMES per month twice
consecutively during the year.

Three indicators specific to long-acting/extended-release (LA/ER) prescriptions were
examined given their elevated risk for addiction and initiation abuse: (1) LA/ER opioid
prescriptions written for acute pain conditions; (2) overlapping LA/ER opioid prescriptions;
and (3) LA/ER prescriptions obtained by an opioid “naive” person, defined as a person who
had no prescription for an opioid for at least 60 days prior to that for an LA/ER opioid.

At the prescription level, indicators of general opioid use included the number of days'
supply and the prescribed daily doses for opioid prescriptions for acute, back, and other
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pain. Back pain included both acute and other back pain and was based on ICD-9-CM codes
recommended by the American College of Occupational and Environmental Medicine
(ACOEM) practice guidelines.2’ Indicators of potential inappropriate prescription practices
are the same as those described for enrollees though expressed in number of prescriptions.

Statistical analysis

Results

We calculated the distributions of various levels of usage among all enrollees receiving an
opioid prescription overall, by sex, and by pain type. The prevalence for indicators of
potential misuse by patients or inappropriate prescription practices by providers was
calculated as both a percentage of enrollees and a percentage of prescriptions. We used t-
tests or chi-square tests for comparisons by sex.

Enrollee-level indicators

In the overall study population of Medicaid enrollees with at least one opioid prescription
(opioid recipients), 74% were female. The mean age of opioid recipients was 41.4 years
among males and 36.9 years among females (Table 1). Males received on average one more
opioid prescription than females (males mean = 7.1; females 6.0). More than half of all
opioid recipients had three or more opioid prescriptions (53%) in 2010. Notably, 7% of the
study population had 20 or more opioid prescriptions during the data year—with more than
800 enrollees receiving 50 or more opioid prescriptions (data not shown).

Just under one half of the male recipients (49.4%) received less than 30 total days' supply of
opioids, and about 37.1% received more than 90 days' supply of opioids in 2010. Among
women, nearly 60% received less than a 30 days' supply, and 27.1% received more than 90
days' supply of opioids during 2010. Over 13,000 (14%) male opioid recipients received
200-364 days of opioids in the past year, and 11,326 (12%) received more than a 365 days'
supply. For women nearly 27,000 (10%) received 200-364 days, and 21,269 (8%) received
more than 365 days (data not shown).

We were able to identify the associated medical diagnoses for opioid prescriptions for 90%
of the overall study population; 22% of the recipients obtained opioids for acute pain
conditions only; 17.7% received opioids for other pain conditions only; and 29.7% obtained
opioids for both acute and other pain conditions. Another 20.6% of the recipients received
opioid prescriptions for diagnoses not included in the lists of acute or other pain conditions
(e.g., acute pharyngitis, chronic airway obstruction, unspecified dental caries, urinary tract
infection, and other general symptoms)

The most common indicator of inappropriate use was having an opioid/b enzodiazepine
overlap (Table 2); 22.6% of the opioid recipients had at least one such event during the
study period. Seventeen percent of the study population had daily doses of 100 MMEs or
higher per opioid prescription at least once during the study period, and of those recipients,
17% had daily doses of 100 MMEs or higher for more than 90 days (data not shown).
Roughly 1% of the opioid recipients had opioid dose escalation. Overall 40.7% of the opioid
recipients had at least one indicator of inappropriate use: one-quarter (24.7%) had one
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indicator, 11% had two and 5% had three. Among those who had LA/ER opioid
prescriptions, 21.8% received LA/ER opioids for an acute pain condition at least once.

Prescription level indicators

Among the 1,772,632 prescriptions that were linked to diagnoses, about 16.5% of them were
written for acute pain conditions alone, and a higher proportion (34.9%) were for other pain
alone. Ten percent were associated with both acute pain and other pain conditions, and
15.3% were associated with back pain diagnoses. The remaining 38.5% of the prescriptions
were linked to diagnoses not included in the lists of acute or other pain conditions (as noted
above).

The mean days' supply for acute, other, and back pain was nine, 20, and 21 days,
respectively (Table 3). For acute pain, 70.6% of prescriptions were written for nine or fewer
days, and 14% were written for 30 or more days. The mean daily opioid dose for
prescriptions for acute pain was higher for men (53.1 MME) than females (49 MME).
Notably, 9% of prescriptions for acute pain were written for 100 MME per day or more.

For other pain, nearly half (48.4%) of the prescriptions were for 30 or more days. The mean
daily dose for opioid prescriptions for other pain was higher for males (62 MME) than
females (52.6 MME). While other pain conditions were treated for longer periods of time
than acute pain conditions, the average dosage employed was comparable to that used for
acute pain. For back pain, over half of the prescriptions were for 30 days or more. The mean
daily dose for back pain was similar to that for other pain at 61.8 MME for males and 51.8
MME for females.

As for indicators of potential inappropriate prescribing, roughly 30% of opioid prescriptions
overlapped with other opioid prescriptions, and 30.9% overlapped with a benzodiazepine
prescription. Among LA/ER opioid prescriptions, a quarter overlapped with other LA/ER
opioid prescriptions; 5.4% were written for acute pain conditions; and 3.4% were obtained
by opioid-naive patients.

Discussion

In 2010, more than 2.2 million opioid prescriptions were written for 359,368 adults without
cancer diagnoses who were continuously enrolled in Medicaid programs in 12 states. Most
patients obtained a single opioid prescription without also obtaining prescriptions for
benzodiazepines or muscle relaxants. Nearly 60% of recipients had opioid prescriptions
written for less than 30 days. However, signs of potential opioid misuse by patients or
inappropriate prescribing by providers were evident among this study population. One
quarter of patients had one indicator of potential misuse of opioids and 16% (or over
approximately 57,000 patients) had two or more indicators of potential inappropriate use.
These numbers are substantially higher than a recent analysis examining similar indicators
among privately insured patients, where 19.2% of patients had one indicator of potential
inappropriate misuse or prescribing practices and 5.8% had two or more indictors.24 In
general, this is consistent with findings from previous studies examining opioid use among
Medicaid patients compared with privately insured patients.’
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It is important to note that most of the prescriptions for opioids appeared to fall within the
range of appropriate use and standard care. Nevertheless, there is cause for concern. The
opioid misuse indicators examined in this study have been linked to opioid-related adverse
health outcomes in other studies. Increased numbers of opioid prescriptions, overlapping or
early refill prescriptions, dose escalation, and greater days' supply of opioids have all been
associated with increased risk of clinically recognized abuse.23-24 Higher daily dose has
been associated with misuse, emergency department visits, and overdoses.24-26 Acute pain
is not an indication for an LA/ER opioid, and such use is considered inappropriate by
clinical guidelines® and yet in this study, 21.8% of those who received a LA/ER opioid, did
so for acute pain. Further, most LA/ER opioids carry warnings against initiation among
opioid-naive patients.

The New York City Department of Health and Mental Hygiene has recommended no more
than a seven-day supply of opioids for acute pain,28 however, in this study 15.3% of opioid
prescriptions for acute pain were prescribed for 10-29 days, and 14% were for 30 or more
days. For severe, acute low back pain specifically, the American College of Occupational
and Environmental Medicine practice guidelines only recommend opioids on a limited basis,
with treatment to last no more than two weeks.2” Opioids are not recommended to be used
for long-term treatment of chronic back pain.2? In this study, over half (51.7%) of opioid
prescriptions for back pain were written for 30-49 days, more than recommended by expert
consensus.

While women make up 58% of the total Medicaid population, they were 74% of our study
population. Our study is consistent with previous literature in finding that women constitute
the majority of users of opioids both alone and in combination with benzodiazepines.1> We
found that the mean number of opioid prescriptions differed by one script per year between
female and male opioid recipients (6.0 and 7.1 respectively); however, the annual mean
days' supply was much lower for women than men (96.4 and 133 respectively). Despite the
fact that men are more likely to use prescription painkillers non-medically, to abuse opioids,
and to die from drug overdoses involving opioids,3%:31 the percentage increase in the number
of recent deaths from prescription painkillers is greater among women.32 The prevalences of
indicators of possible misuse in this study were only slightly lower among women in this
Medicaid population.

Our study has several limitations. The potential inappropriate indicators have been validated
by their association with misuse or abuse in other studies. In some cases, of course, such
behaviors represent appropriate care for patients not misusing drugs, e.g., overlapping
prescriptions resulting from changes in dosage or in drug type as a result of some adverse
effect, or use of short-acting opioids for break through pain in patients receiving long-acting
or extended release opioids. Claims data were designed to support financial transactions
rather than to capture clinical information, and as such may suffer some inherent flaws,
however they remain an important source of health data.33 Pharmacy claims represent filled
prescriptions reimbursed rather than actual drug consumption and do not capture
prescriptions paid for with cash. Prescriber information was incomplete to the extent that
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analyses based on prescriber data would have severe limitations. Last, relying on ICD-9CM
codes to determine the reason for a prescription is subject to error. Many conditions are
painful but are not usually counted among common causes of pain. Type of pain might also
have been misclassified. While these analyses are unable to determine whether patient or
prescriber was the source of any potential prescribing or use problems, our analysis
represents a comprehensive look at opioid use and potential inappropriate among Medicaid
recipients in the largest fully-integrated commercial claims database in the United States,
and they point to situations that warrant further investigation to determine causal factors.

While the majority of opioid prescriptions among this population might have been
appropriate, a substantial number were prescribed in a manner that suggests inappropriate
patient use or provider prescribing practice. Robust prescription opioid utilization review
programs using integrated claims data, similar to our analyses, might reduce misuse and
overdose risk, help improve quality of care, and reduce unnecessary health care costs.6:34
Such programs, combined with other systematic prevention strategies such as prescription
drug monitoring programs, that track information on controlled substance prescriptions
filled in a state, and use of opioid prescribing guidelines may assist providers to address
improper opioid use, reduce the risk of adverse outcomes, and improve the appropriate
prescribing of opioid medications.
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3,534,564 Total Prescriptions (1.38 million
enrollees)

-704,624 prescriptions for non continuously
enrolled recipients

-218,678 prescriptions for enrollees with
cancer diagnosis

-173,125 prescriptions with missing
dispensing information

-68,642 prescriptions for enrollees in long
term care

-67,073 prescriptions refills without
diagnoses

-37,405 prescriptions for buprenorphine

2,265,017 Prescriptions (359,368 enrollees)

Figure 1.
Opioid prescriptions drawn from pharmaceutical claims flow chart.

J Health Care Poor Underserved. Author manuscript; available in PMC 2015 March 19.

Page 10



Page 11

Mack et al.

sbnip pioido yum pajeroosse sesoubelq

Ly Ty €9y asop jusjeAinba Bw suiydiow ues|y
LT qT 0¢ UBIpsIN
%L'6C 218'90T  %T'LC S/8'T. %1'LE LE6'VE +06
1,u09 Ajddns sAeq
%S'v L0T'9T %v'y 6.G'TT %8'Y 82S'y 68-09
%L'8 v0v'TE %L'8 vET'EC %88 028 65-0€
%T1°'LS G¥0'G0C  %8'65 205'8ST  %V'6Y £VS'oy 0e>
spioido 1oy Ajddns sAep [elo]
%61 ory'es  %L'ST ver'iy %Ll 9v6'TT  JUEXeJal 9]9snwi >® ‘auldazelpozuag ‘plotdo
%€ 6T6'6TT  %L'EE €92'68 %G'CE 959'0€ JUEXB[SI 3)osnw & prordo
%0°0€ 86L'L0T  %9°0E vwe'T8  %Z8e v55'92 ,dutdazeipozusq g ploido
20TOZ Ul paurelqo sbnip Jo suoneuiquio)
€9 09 TL LI
%0°€S €8Y'06T  %.L'TS SOT'LET %99S 8L€'eS alow lo g
%G'ST ¥G5'GS %197 6TL'CY %9°€T Geg'eT 4
%S'TE TEE'ETT  %C'CE 99¢'68 %8'6¢ 590'82 T
paurelqo suonduosaid pioido Jo "'oN
asn uo1edIpaIN
SIeak 1°8€ sieak 6°9¢ sieak ' Ty LUeN
%8'ST €11'95 %6'€T L€L'9E %E'TC 9€0'02 ¥9-9S
%cC'0C 0v9'cL %LLT £98'01 %E'LC L11'Se 14
%1'8T €8T'G9 %cC'8T 8eec'sy %0'8T Sv6'0T v—G€
%6°'SY CLL'YIT  %E0S TST'EET  %v'EE 02S'1e 7€-8T
sIeak ‘aby
% u % u % u dlislieloe ey
(89c'6ge=U) [E10L  (060'S9e=U)seleuRd  (8/Z'¥6=U)Sd[eIN
0T0C

uedse Je |\ ‘sossbreuy ploldo pag1ioss id Ss9(0u3 preoips N Buowy s Joredipu|esn pioidO [eeue pue soiisieioe feyd olyde bowsq
Tolqel

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Health Care Poor Underserved. Author manuscript; available in PMC 2015 March 19.



Page 12

Mack et al.

"SWre[o 991A49S Jusiedulauaiyedino Aue o) paxul| aq Jou pinod suondiosald pioido ,$38][04US 9SaY) ASNBIE UAMOUXUN 8JaMm asn pioido Joy sasneo

‘ured Jo adA} yoes Joj S}ISIA parejal proido ajeledas pey oym

850U Se [|am Se 1ISIA 32130 paje|al pioido a)buis e ul palsi| sasoubelp ured Jo sadAl yiog pey oym asoyy papnjout sBnip pioido Yiim pare1oosse suoiipuod uted d1uoiyd pue ande Buiaey se palsi| mmm__ohcm_n
(6'62,-0"G2.) ured jutof 1o snywe pue (g'y2/—-0'02.) ured xoeq 1o ‘salyredosiop {(6'6T.~0°0T2) uted Jutof Jo snLyLe

:(18°£0€) ayoepeay uoisua} :(6'97€—0"9rE) Byaepesy aurelbiw ‘(7'8EE ‘62°8EE ‘82'8EE ‘22 8EE ‘T2 8EE) Uted 21U0IYD :papnjoul S8p0d IND-6ADI 18y} pue ured Jaylo yim pareroosse aq o1 A mwmo:mm_oo

*A1abans aAI1e101s31 Jofew 10 ‘[ejusp pue ‘aled pajejal pue sainpadsold Anulsiew

Jofew {salIdAIaP U0 UraIesad ‘sainpadold A1abins Jofew Jaylo ‘[eAowal 1oeie1ed ‘sainpadoid WalsAs SNOAISU pue ‘WaisAs aulioopus Jofew ‘A1abins jauuny jedied ‘uoissaidwodap ‘sainpadoid [enuab
alewsay Jofew ‘abenaling pue uoneyip ‘sainpasoid [enuab ajew Jofew ‘sainpadoid elulay feuinbu o aredal ‘sainpasold Ateurin 1o Aloyipne/ies ‘1ejnao/aks ‘annsabip ‘onreydwA| pue s1way ‘IejnaseAolpred
‘Aiojedidsal Jofew Jay10 ‘sa11abins [€18]19xS0NasnW 10 ‘1sealq ‘uiys Jofew Jaylo {anssi] 1sealq J0 UOISIOXa :papn|aul sainpadoid [ea1bins ‘sainpadosd Joulw Jo uoisnjoxa ay 1Y ‘(6'6663-£863 :6°'9.63-0263
'6'8963-£563 ‘682639163 '6'6063-0883 '6'6¥83-0083) S8p02 Aunfur Jo asned [eussixa (6°656-0T6) Ainful amnae sayio (6'706-008) Anfur sinoe (T°gg.2) aumoeyy [ea1fojoyred :(z6S) auols Asupi (225)
snealoued ainoe :(2G) suois|[eb (2'zzG) snuis INOYMM SS8ISE [eIUBP 1(G'ZZS) SNUIS YN SSaosae [elusp ‘(6T'8EE 8T 8EE ZT 8EE TT'8EE) Uted 1Nk (29°282) SISHO UM ]33 XIS :8J8M SBP0d IND-6ADI

118y» pue saLnfur pue saseasip [nyured AjsInoe oy sesoubelq ‘ured ainoe asnea pinod yey) ainpadosd [eo1Bins e o Ainful ue 1o 8sessip e Jo sisouBelp e pey 88]|04ud sy} Jay1aym Ag paulwialep sem ured 88<o_

'€ 9]qe) Ul palsi| ae defano Bnip ssasse Jey s101ed1pu| "0TOZ 40 Jaquisdaq ul uonduosald suidazelpozuaq e pue 0Tz 40 Arenuer ur uondiosaid proido ue paurelqo aney
1yBiw A10B31e0 1511 3Y3 U1 83][04US U ‘Bjduwiexa 104 "poriad awn Jejiwis e ui Jo NisiA a1Buls e ui Jay1aBol paquosaid Aj1iessadsu 10U a1om sBnip ,'0TOZ Ul paurelqo sBnip Jo suoreuIquiod,, {1o3ealpul siy} jo4,

10">d JueOLIUBIS SI SB[BWAY PUB SBJRW USaMIS] 80UaJaId
M

%66 8IS'SE %06 BSL'EC  %G'TT 65L'TT aumouun
%902 0807L  %LTC T97'LS  %9'LT 619'0T Sesoubelp Jsy1o
%L°62 ¥6L'90T  %E'6C v6L'LL  %80E 00062 p uted 18410 pue andy
%L'LT 2€5'€9  %T'LT vSE'SY  %E6T 8.T'8T 2,/Aluo ured Jayi0
%T'2e vrv'6L  %6'Ce 22L'09 %661 2eL'8t q,A1uo ured anoy
% u % u % u J1S1IB10R JeyD

(89e'6Ge=U) 101  (060'G9z=U)soewed  (8/Z'v6=U) BRI

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

PMC 2015 March 19.

in

available

J Health Care Poor Underserved. Author manuscript



Page 13

Mack et al.

sproido aseaja.l papuaixa/Bunoe Buoj Jayro yum dejiano ey spioido aseajas papusixas/Buiioe buo

%9'8 682'¢ %T'8 TGE'T %€E'6 €6 SJUSPIdUI 8I0W JO OM |

%CE€T  8IS'E %Y'€T 62¢'c %6CT  68C'T Ealile)

%Z'8.  8080C %¥'8L 700°'€T %8'LL  ¥08'L BUON
4SUONIPUOD ured ande oy spioldo aseajal papuaixa/Bunoe fuo

%0°S 9/6°LT %Ly 8ze'etT %09 8v9's Losn ajeridoiddeut Jo sI0JeIIPUI JUBIBYIP €2

%0TT  2SE'6E  %LOT  90v'8Z %9TT  9v6'0T 35N aretdouddeur Jo siojealpul JUaIaYIP

%LYvZ 220'68 %6'7¢ §96°59 %GvZ  LS0'€e asn ajeridolddeut Jo Joyealpul jo 8dAi suo

%E'6S  8TOCTC  %.'6G T6€'8ST %6'.G  129'VS asn ajenidoiddeut Jo uoreslpul oN
si03e21pU|

%TT TET'Y %C'T 8TT'E %TT €10'T uoneeass Auy
puole[eass asop pides pioido

%18 2€6'8C %¥'L 0TS'6T %00T  22v'6 SIuspIdul alow 10 oM L

%E6  CC'EE  %00T  ¥6V'OC %e'L 8269 U0

%978  v10'.62 %98 980°6TC %.78  826'LL BUON
5950p pioido Ajrep ybiH

%.'8T  €20°L9 %L'8T 629'6Y %b'8T  ¥6E'LT S)UBPIAUI 8I0W 0 OM |

%6'€ 29T'YT %0'v €29'0T %8'€ 6€S'E Eelile)

%V'LL  €81'8LC WELL 8€8'v0C %8'LL  GWE'EL BUON
Q%_EB auldazeipozuag/pioldo

%V'ET  vee'sy %C'CT Evy'e %.L'9T  T18L'GT SHuspioul aJow Jo omL

%E9 952 %09 616'GT %wl'L  159'9 LU0

%€E'08 89588 %818 82.'9T¢ %Z'9.  OV8'TL BUON
edelan0 proido Auy
asn arelidosddeu] [enusiod Jo sioredipu|

% u % u % u

(89e'6GE=U) €10 L

(060'G9z=U) So[eWRS

(8L2'v6=U) S8R N

0TOZ Uedasi e\ ‘ BpueD Ag sosabeuy pioldO paq10s3.1d s89||04u3 predips N Buowy asn arelidoiddeu | [eliusiod JO SJ0reolpu|
¢ 9lqel

Author Manuscript

Author Manuscript

Author Manuscript Author Manuscript

J Health Care Poor Underserved. Author manuscript; available in PMC 2015 March 19.



Page 14

Mack et al.

*A19A10adsal ‘sajewa) pue safew 104 $T9'9T Pue /20'0T 8Jam sploido Y3/ PAISOaI OUYM S33][04US JO SIaquinu L,

“1eak 9y} Burinp A[aA1IN23suU09 801M] Yyiuow Jad JNN Ueaw Ul asealoul Jayeald 1o 950G e BuineH

p

(S3ININ) swapeAinba welbjiw sulydiow ooﬂo

'99]104ud UBAIB ®© 10} sAep / 1sed] Je 1oy uonduiosald auidazelpozuaq aiow Jo auo yyum sdepiano uonduasaid proido auo jo Ajddns sAeq

q

'89]104ud UaAIB © 104 SAep , 1sed] Te 1oy uonduosaid pioido Jayloue yum sdepsano uonduiasaid proido auo jo Ajddns ,@@om

T0'>d JuedIJIUBIS SI S8jeWa) pUE SBJRW UdBMIS] 8oUdIalId
%

%S'¥Z  L0S'9 %L'€C S6'€ %9'G¢  295'C sjuspIoul yons Auy

suosiad aAreu pioido 10) paquasald spioido aseajal papusixa/buinoe Huo
%09T ¥y %'ST €95'C %89T  T189'T L SHBpIduL aJow Jo oML
%E'TT  8T0'C %C'TT G88'T %9'TT  €9T'T 80UQ
%LC.  6YE6T %V'EL 99T'CT %9TL €8T BUON
% u % u % u

(89e'6GE=U) 10 L

(060'G9z=U) ORWRS  (8/Z'¥6=U) BRI

Author Manuscript

Author Manuscript

Author Manuscript Author Manuscript

J Health Care Poor Underserved. Author manuscript; available in PMC 2015 March 19.



Page 15

Mack et al.

sisoufBelp ured Jayjo Joy Ajddns sAeq

09v'819 25008y 80v'88T qured Jaupo Joj xy pioido ‘oN
S SWAS SWAS UBIpaN
T0s 0'6v T'€s LHeaN
%8'T 8Ge's %9'T oLv'e %' 988'T 00¢<
%Sy TYZET  %EY 9€7'6 %C'S 500 661-02T

,u02 asop Ajreq
%8'C 8.2'8 %0°€ €EV'9 %' Sv8'T 6T7T-00T
%9'Y v8Y'eT %v'y ¥15'6 %cC'S 0.6'€ 66—-08
%9'TT 6T6'cE %ETT €ee've %v'eT 985'6 6.-09
%L'6T 62L'LS %8'6T [47ArA7 %V'6T LL6'YT 65-0%
%675 0€9'09T %9'SS €€6'6TT %8'¢S 169'0% ov>
%T0 G8T %10 62T %T0 99 umouxun

sisoubelp ured a1noe 1oy asop Ajtep sbeseny
0's 09 0'S UBIpaN
€6 88 01T LHean
%00 €¢ %00 L %00 9T 06<
%00 T %00 T %00 0 68-0L
%00 ve %00 14 %00 6 69-0S
%0vT €L0'TY %v'CT cel'oe %9°8T TSE'VT 6¥-0€
%€'ST Sv6'vy %' vT 680'TE %0'8T 958'€T 6¢-0T
%902 8v.'902 %C'EL 8G6°/GT %€E'€9 06.'8Y 6>

sisouBeip ured aynoe Joy Ajddns sheq

v28'262 208'sTZ ze0'LL uled 8nde 1o} Xy ploido ‘oN

3013914 UondLIdSald [elauas) Jo sIojedlpu|

% N % N % N Joredlpu|

suondiioseid [e1o L

$39||04ug BfewR Jojsuoidi s .id

S99||04UT B[ N Jojsuondiose id

Author Manuscript

0TOZ Uedxsp3| ke |\ ‘epusD Ag suond!iass id 89]104u3 predipa N ‘sisoufelq ured Xoeq
10 ‘01U0 1Y) ‘91Ndy 0 Bulp 020y sasabeuy ploidO JojSa011oe Id arelidoiddeu| [e1iualod pue saoioe id uoidioss id [eeuas) J0)SJoredlpu|

€9l|qel

Author Manuscript

Author Manuscript

Author Manuscript

J Health Care Poor Underserved. Author manuscript; available in PMC 2015 March 19.



Page 16

Mack et al.

TTC 502 ece LUEBN
%0°0 0¢ %00 €T %00 L 06<
%00 14 %00 T %00 € 68-0L
%00 €¢ %00 €T %00 (014 69-05
%.L'TS 88T 0T %961 6,006 %T'9S 60T'0S 6v-0¢
%T'9¢ €62'0L %¥'92 906°LY %9°G¢ 188'¢¢ 6¢-0T
%T'¢C GG6'6S %0'7C 865y %€'8T 1G€'9T 6>
sisoubelp ured 3oeq 1oy Ajddns sAeq
€66'0.2 0T9'T8T €8€'68 outed 3oeq 10} xy pioido 'ON
g'le £'ee oor UeIpalN
G'qs 928 2’29 LUEsN
%8¢ 62e'se %C'€ 006°€T %0°S 62’6 0023
3,u02 asop Ajreq
%0°L v6T'EY %S9 0€8'L2 %28 ¥9€'GT 661021
%6°0 Tyl's %60 180V %6°0 S0L'T 6TT-00T
%L°G 966'7€ %V'S GL0'€eC %€'9 126'TT 66—08
%T'CT 10L'vL %V'TT €ST'6Y %9°€T ¥55'Ge 6.-09
%6°LT 9/7'017 %S LT ¥62'GL %8'8T 287'Ge 65-01
%925 6v€'qee %0°'GS 915'9€2 %T'LY €£8'88 or>
%T'0 19¢ %T°0 VA4 %T°0 0zt umouxun
sisoubBeip ured Jayjo Joy asop Ajiep abelany
0'8¢ 06z 0'0e uelpain
A 96T 912 LUEON
%0°0 ¥S %00 8¢ %00 9¢ 062
%00 ST %00 6 %00 9 68-0L
%00 €8 %00 474 %00 147 69-05
%V'8y  GE0'66¢ %C 9V TT.'86T %C'€S ¥2€'00T 6v-0¢
%792 G0T'S9T %892 102'STT %S'9¢ 868'6Y 6¢-0T
%6'vC 89T'¥ST %0°LZ GG0'9TT %¢'0C €TT'8e 6>
% N % N % N Joredlpu|

suondiioseid [e1o L

$39||04u3 BfewR Jojsuoidi s .id

S99||04UT B[ N Jojsuondiose id

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Health Care Poor Underserved. Author manuscript; available in PMC 2015 March 19.



Page 17

Mack et al.

(6'62.—0°Gz.) ured jutol 1o spuywe pue '(6'v2.—0"02.) ured >aeq Jo ‘saiyredosiop :(6'6T/-0'0T/) uted iuiof Jo siuyye

{(18°L0€) ayoepeay uoisud} !(6°9€—0"9vE) dydepesy sureibiw (y'8EE ‘62'8EE '82'8EE ‘22'8EE 'TZ'8EE) Uled IUOIYD :papnjoul S9P0I IND-6ADI J18U} pue ured J1UOIYD YIM Paerdosse aq 0} Aoy wmmocmm_n_n_

*A1abans aAI1e101S31 Jofew J0 ‘[ejusp pue ‘aled pajejal pue sainpadsold Anulsiew

Jofew {salIdAIaP UOI8S UBaIesad ‘sainpadold Alabins Jofew Jaylo ‘jeAowal 1oeieled ‘sainpadoid WalsAs SNOAISU pue ‘WaisAs aulioopus Jofew ‘A1abins jauuny jedied ‘uoissaidwodap ‘sainpadoid [enusb
alewsay Jofew ‘abenaling pue uonelip ‘sainpasold [enuab ajew Jofew ‘sainpadsoid elulay feuinbul o dredals ‘sainpadold Ateurin 1o Aloyipne/ies ‘1ejnao/aks ‘annsabip ‘onreydwA| pue s1way ‘IejnaseAolpred
A1oyendsal Jofew Jayyo ‘sal1abins [e19]93s0INISNLW 10 ‘1sealq ‘unys Jofew Jay1o ‘anssi) 1sealq J0 UOISIoXa :papn|oul sainpadoid [ea1bins ‘sainpaooid Joulw Jo uoisn|oxs ayl JayY '(6'6663-863 '6'9.63-0.63
'6'8963-£563 ‘682639163 ‘6'6063-0883 '6'6¥83-0083) $8p02 Aunfur Jo asnes Jeussixa (6°656-0T6) Ainfur amnae Japo (6'706-008) Anfur sinoe (T°gg.) aumoeuy [eaifojoyed :(z6S) auols Asupi (L25)

suondiioseid [e1o L

$39||04ug BfewR Jojsuoiidi s .id

S39||04UT B[ N Jojsuondiose id

stuyeasoued ainoe !(y2G) auols|[ef (2 g¢s) snuls INOYNM ssadsqe [euap 1(G'ZeS) snuls Ylm ssaosqe [eJuap :(6T°8EE 8T 8EE 2T 8EE TT BEE) Uted 9Indk 1(29°282) SISLIO YN |[92 3P{IIS :91amM $3p0d IND-6ADI
JIsy] pue wwts.—:_ pue sasessip _e:_ma \A_wusom plo]} wmwocmm_h_ .c_ma 91Nde asned p|nod Jeyl m\_:_owuoa _m.o_m_:m ®lo \C:.E_ ue 10 asessIp e Jo w_wocmm_u ® pey 99)|04us 3y} Jaylaym \E paulwIzlsp Ssem c_ma 830(@
T0">d JuedIJIUBIS SI SB|eWa) PUE SBJEW USBMIS] 8dUIalId
«
%9vZ  ¥IETS %TvT P17 %b'SC €18'02 spiotdo H3/v1 J3U1o ym de1ano Jeys sproido aseafas papusixe/Buioe fuoT
%Y'E 08Z'L %t'E G6E'Y %S'E G88'C suosiad aAreu prodo oy paqriosaid sproido ¥3/v1
%b'S 8/S'TT 9%E'S 626'9 %L'S 69y suonipuod ured 8inde 1oy gspioldo asesfal papusixa/Buiioe HuoT
%ETT  9TT'9SC  %¥'0T 001991 %S'ET 97006 1,950P Altep YbIH
%60E  998'669  %0°CE S82'T1S %E'8C 185'88T o, deiano suidazelpozuagypioido Auy
%667  O0V9'LL9  %T'8Z S6.'Svy %EVE 5v8'82Z p,deleno ploido Auy
sa0n9eld uondiosald areridoiddeu) [erusiod Jo sioyealpu|
Sl €ee 00y UBIPAIN
TGS 818 879 LUeaN
%lE  T200T  %TE 09'G %6t LTv'y 0022
%69  G99'8T  %E'9 607'TT %18 952", 66T-02T
%80  LS2'T %6°0 09G'T %80 0L 6TT-00T
%SS  SI8YT %I 1126 %Z'9 8€S'S 66-08
%l 2S0'€E %S'TT 026'02 %9'ET AANAN 6.-09
%L8T  8/6'0S  %T'8T 8.0'ce %967 005'LT 65-0
%ZZS  LTV'TYT  %6YS 699'66 %L 29L'TY o>
%l0 8L %70 L0T %T'0 L umouun
sisouBelp ured 3oeq 10} asop Ajrep abelony
0'0¢ 08¢ 0'0¢ UBIPAIN
% N % N % N Joyedlpu|

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

PMC 2015 March 19.

in

available

J Health Care Poor Underserved. Author manuscript



Page 18

Mack et al.

'SIaguINu asoy} Uo paseq aJe sabeuadiad pue AjaA0adsal sajewsa) pue sajew 104 TEL0ET PUe 66T 28 a4am suondiiosald spioido Y3/ [2103 O siaquinu mﬁm

(S3ININ) Stuspeninba welbijjiw aulydiow ooﬂ,_

"99]|0Jua UaAIf e 10y sAep ; 1ses| Je Joy uonduosald auidszelpozusq alow 1o auo yum sdejsano uondiiosaid pioido suo jo Ajddns _m>mn_w

‘Kjannoadsal G/ ‘86S'T pue

G92'999 ale sajewa) pue saew Aq paurergo suonduasaid proido Jo siaquinu ay | "aa]j0us uaAIb e 10y sAep / 1sea) Je 1oj uonduoasaid pioido Jayioue yym sdejiano uonduosald proido auo jo Ajddns _w%n_n

'6°L¥8 PUe ‘¥'Lv8
‘T'Ly8 L8 '6'9v8 '8'9¥8 '€'9¥8 ‘T'OV8 ‘T'9V8 ‘0'9V8 ‘9v8 ‘8L 'Lyl '9veL ‘S¥eL ‘v ¥eL ‘Tyel '€ TeL ‘T TeL ‘68 LOE PapN|dul s3pod disoufeIp ND-6ADI IIU0IYD 10 INJE JayS 8¢ PInod ured v_omm_o

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Health Care Poor Underserved. Author manuscript; available in PMC 2015 March 19.



