1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny Yd-HIN

Eg)%
S

O

R HE

,NS

N4

NS

NIH Public Access

Author Manuscript

Published in final edited form as:
Am J Manag Care. 2013 January ; 19(1): 47-59.

Deciding to Visit the Emergency Department for Non-Urgent
Conditions: A Systematic Review of the Literature

Lori Uscher-Pines, PhD, MSc”, Jesse Pines, MD, MBA™, Arthur Kellermann, MD, MPH",
Emily Gillen®, and Ateev Mehrotra, MD, MS"

*RAND Corporation

“Departments of Emergency Medicine and Health Policy, George Washington University

Abstract

Background—A large proportion of all emergency department (ED) visits in the U.S. are for
non-urgent conditions. Use of the ED for non-urgent conditions may lead to excessive healthcare
spending, unnecessary testing and treatment, and weaker patient-primary care provider
relationships.

Objectives—To understand the factors influencing an individual’s decision to visit an ED for a
non-urgent condition

Methods—We conducted a systematic literature review of the U.S. literature. Multiple databases
were searched for studies published after 1990, conducted in the U.S., and which assessed factors
associated with non-urgent ED use. Based on those results we developed a conceptual framework.

Results—Twenty-six articles met inclusion criteria. No two articles used the same exact
definition of non-urgent visits. Across the relevant articles, the average fraction of all ED visits
that were judged to be non-urgent (whether prospectively at triage or retrospectively following ED
evaluation) was 37% (range: 8-62%). Articles were very heterogeneous with respect to study
design, population, comparison, group, and non-urgent definition. The limited evidence suggests
that younger age, convenience of the ED compared to alternatives, referral to the ED by a
physician, and negative perceptions about alternatives such as primary care providers all play a
role in driving nonurgent ED use.

Conclusion—Our structured overview of the literature and conceptual framework can help to
inform future research and the development of evidence-based interventions to reduce non-urgent
ED use.

INTRODUCTION
Background

Non-urgent Emergency Department (ED) visits are typically defined as visits for conditions
for which a delay of several hours would not increase the likelihood of an adverse
outcome.2 Most studies find that at least 30% of all ED visits in the US are non-urgent,
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although select studies such as those using National Hospital Ambulatory Medical Survey
data report lower percentages (<10%).3-8 Visiting the ED instead of another care site (e.g.
physician’s office, retail clinic, urgent care) for a non-urgent condition may lead to
excessive healthcare spending, unnecessary testing and treatment, and represent a missed
opportunity to promote longitudinal relationships with primary care physicians.4=6:9-12 A
recent study projected $4.4 billion in annual savings if non-urgent ED visits were cared for
in retail clinics or urgent care centers during the hours these facilities are open.3 With
increasing demand and a shortage of primary care providers, non-urgent ED use will likely
increase in the near future. Recent predictions suggest that implementation of the Affordable
Care Act and resulting expansions of insurance coverage will contribute to even higher
levels of ED usage.1415

There is widespread interest in interventions to discourage non-urgent ED visits. A 2006
survey found that 30% of emergency physicians work in hospitals that have implemented
practices to discourage non-urgent visits.1® Interventions by health systems and payers have
included patient education on what is appropriate ED use, financial disincentives such as
higher-copayments for ED visits, and encouraging primary care physicians (PCPs) to
provide care in the evenings and weekends.17-19 Despite these efforts, non-urgent ED visits
have continued to rise.2? One explanation could be that prior interventions have not
adequately addressed the underlying issues that lead patients to visit EDs for non-urgent
conditions.?! Moreover, policies to deter ED use can have negative, unintended
consequences. For example, enrollees in high-deductible health plans, who bear a higher
share of the costs of an ED visit, are less likely to seek care for a true emergency.?2 Non-
urgent ED use has been discussed in the peer-reviewed literature for the last three decades;2
however, no systematic review of non-urgent ED use in the U.S. has been published to date.

We conducted a systematic review of the literature and developed a conceptual framework
to understand why individuals visit the ED for non-urgent conditions. Our goal was to
highlight gaps in knowledge, inform future research on this topic, and empirically inform
future interventions that attempt to decrease the number of non-urgent ED visits.

METHODS

Study Design

We conducted a systematic review of the peer-reviewed and grey literature to identify
factors associated with non-urgent ED use by adults in the U.S. Studies outside the US were
excluded because they may not generalize to the unique features of the U.S. healthcare
system.24 A health sciences research librarian worked with the study team to develop our
search strategy. We searched multiple databases including: Cumulative Index to Nursing
and Allied Health (CINAHL), OAISTER, ISI Web of Science, New York Academy of
Medicine Grey Literature Database, Psychinfo, and PubMed. Searches used the following
free text and Medical Subject Headings (MeSH) terms: ("Emergency Service, Hospital" OR
"emergency room" OR "emergency department™) AND ("nonurgent” OR "non-urgent" OR
"unnecessary" OR “inappropriate”). We also used the “related citations” function in PubMed
to identify any articles determined to be similar to articles selected for inclusion, and we
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hand-searched the reference lists of all included articles. The search for abstracts was
conducted in January 2011.

Data Processing

Two reviewers (L.U.P. and E.G.) independently examined each abstract returned by the
PubMed search, and one reviewer (L.U.P) reviewed the abstracts returned by the other
search engines (less than 10% of the total abstracts reviewed). If either or both reviewers
determined that an abstract met inclusion criteria, it underwent a more thorough full-text
review. One reviewer (L.U.P) evaluated the full-text articles on whether they met inclusion
criteria and extracted data on all included articles. To meet inclusion criteria, articles had to
be published after January 1990, be written in English, and present some quantitative data
(including descriptive data) on non-urgent ED use. We excluded dissertations, articles
without abstracts, and articles exclusively focused on pediatric or non-U.S. populations.
Articles that presented qualitative data only or reviewed existing literature were not formally
included in the review, but were used to inform the creation of a conceptual framework.24-35

To facilitate data extraction, we created a standardized data form to collect information from
included articles. Information gathered, as available, included: study population, sample
size, setting, design, comparison group, response rate, definition of a non-urgent visit,
independent and dependent variables, key findings, and use of a conceptual framework. A
variety of terms were used to describe non-urgent visits including “inappropriate visits,”36
“avoidable visits,”16 “nonemergency visits,”3” and “minor illness visits.”38 In this article we
chose the most prevalent term, “non-urgent visits”. The research team elected not to rate the
quality of articles because all the studies were observational in nature and the majority did
not use multivariate statistics.

RESULTS

Identification of Relevant Articles

The initial search strategy generated 1,983 abstracts. An additional seven abstracts were
obtained by hand-searching the reference lists of full text articles and using the “related
citations” feature in Pubmed. From this list, the reviewers identified 63 articles for full text
review, of which 26 satisfied criteria for inclusion (Figure 1). The primary reasons for
exclusion included lack of quantitative data and an exclusive focus on non-U.S. patients.

Overview of Articles and Definition of Non-Urgent

Six studies (23%) described only visits for non-urgent conditions (Table 1). Of those, four
articles (16%) described non-urgent visits to the ED and two articles (8%) compared non-
urgent ED visits to PCP visits for similar conditions.37:3% The other 20 articles (77%)
compared nonurgent ED visits to other types of ED visits, including urgent visits, urgent and
emergent visits,*%41 and all ED visits.16:38 (Table 2)

No two studies used the same exact definition of non-urgent visits. Eleven articles (42%)
identified non-urgent visits through retrospective review of medical records, 11 (42%)
identified non-urgent visits prospectively at triage, and three articles (12%) used
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retrospective patient self-report (See appendix for additional detail on definitions). Across
the relevant articles, the average fraction of all ED visits that were judged to be non-urgent
(whether prospectively at triage or retrospectively following ED evaluation) was 37%
(range: 8-62%). Four articles (15%) presented a conceptual framework to guide the study
design and interpretation of results. Three articles used the Anderson model of healthcare
utilization23:3742 and one article used Mechanic’s model of illness behavior.4

In the reminder of this article, we summarize findings from the subset of articles (n=16)
which included a comparison group of either urgent ED patients or all ED patients AND
examined whether differences among these groups were statistically significant. We also
include illustrative examples from the remaining studies (n=10) regarding self-reported
reasons for non-urgent ED use and barriers to use of alternative locations.

Factors Associated with Non-Urgent ED Use

Age—Among the nine articles that examined age, six found that younger adults were more
likely to have non-urgent visits compared to older adults.36:43-47 Effect sizes were generally

large (OR>2). Three articles found no association between non-urgent ED use and
age.23.38.48

Race—Among the nine articles that examined race, four articles found that Blacks were
more likely than Whites to have a non-urgent visit.23:4346:49 However, five articles reported
no association;16:38:4547.48 One study pointed out that Blacks had higher rates of non-urgent
ED visits despite the fact that they were less likely to utilize healthcare in general.23

Gender—Findings were inconsistent across the 10 articles that examined gender. Four
articles found that women were more likely than men to have a non-urgent visit, 36434547
and two articles concluded the opposite (i.e., men were more likely than women to have a
non-urgent visit).3844 Four articles found no association,16:23:46.48

Income—Among the four articles that assessed income, 16233847 two reported that
persons with low incomes were more likely to make non-urgent ED visits.2347 Effect sizes
were generally moderate (OR<2).

Insurance—Among the 13 articles that examined the uninsured, two found that uninsured
patients were less likely to use the ED for non-urgent visits, 2359 two found that the
uninsured were more likely,36:38 and five identified no association.16:40.45.48.51 One study
found that the uninsured were more likely than Health Maintenance Organization (HMO)
patients but less likely than Medicaid patients to have a non-urgent ED visit.52 Articles that
looked at Medicaid patients found that either Medicaid was predictive of non-urgent ED
use23:36,4346,52 or there was no association.16:38.50.51 Effect sizes were generally moderate
(OR<2).

Social Support—The only social support measure reported in the literature was marital

status. Among the four articles that looked at the relationship between non-urgent ED use
and marital status, no article identified an association,16.38:45:48
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Health Status—Among the four articles that examined health status, two found that
persons with poor health were more likely to have non-urgent visits,2347 and two identified
no association.16:45

Previous Healthcare Experiences—Previous healthcare experiences refer to an
individual’s utilization history both within and outside of the ED. Two articles examined
previous healthcare experiences. One article found that a recent hospitalization was
associated with lower odds of having a non-urgent visit, more frequent ED visits was
associated with higher odds of having a non-urgent visit, and the number of primary care
visits had no association with having a non-urgent visit.#® In contrast, another article found
that the average number of physician visits in an outpatient setting other than the ED was
higher for persons with non-urgent ED visits.23

Culture/Community Norms and Personality—Culture/Community norms refers to
the practices of others within one’s community (e.g., the propensity of neighbors to use the
ED.) Personality factors are those related to an individual’s emotional, attitudinal, and
behavioral response patterns. Examples of relevant traits include decision-making style and
risk aversion. No article that compared non-urgent to urgent patients assessed culture or
community norms or personality factors; however, one study of non-urgent patients found
that personality factors such as coping mechanisms were not associated with going to the
ED vs. PCP for a non-urgent condition.3°

Perceived severity—Perceived severity refers to the patient’s perception of the urgency
of his/her illness, which is a function of both personal beliefs and knowledge on what is an
emergency. No article that compared non-urgent to urgent patients explored perceived
severity; however four articles that focused only on non-urgent ED visits described patients’
perceptions of the urgency of their conditions. In these cases, the vast majority of patients
(>80%) felt that their condition was urgent/could not wait for treatment.>3-56

Convenience—Convenience refers to the ease with which a patient can seek care
including travel, timing, and location. Among the three articles that discussed
convenience,16:3847 all found that convenience factors played a role in driving non-urgent
ED use. For example, one study reported that the leading reason why the non-urgent group
used the ED was “ease of use.”38 A descriptive study of non-urgent ED users found that
60% of non-urgent ED patients felt that the ED was more convenient than their PCP.55

Cost—Cost refers to the financial burden incurred by the patient. While no article that
compared non-urgent to urgent patients assessed cost, one study of just non-urgent ED
patients found that 42% chose the ED because of payment flexibility (i.e., no requirement to
pay at the time of care.)>*

Access—Access refers to the ability of the patient to obtain timely care outside the ED.
Four articles found an association between poor access (e.g. difficulty in obtaining
healthcare, not having a regular physician) and non-urgent ED use.16:40:45.47 Only one
article identified no association between poor access and likelihood of having a non-urgent
visit.*8 Furthermore, a Harris Interactive survey reported that ED physicians felt that waiting
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times for appointments with PCPs and limited access to physicians on weekends were the
leading reasons for non-urgent ED use.1® In a descriptive study of non-urgent ED patients,
authors reported that the most significant barrier to getting care outside the ED was inability
to get an appointment at a clinic.42

Referral/Advice—Referral/Advice refers to being counseled to go to the ED by a
provider. Two articles (one with a comparison group and one of only non-urgent ED users)
suggested that healthcare provider referral may be a substantial driving force in non-urgent
attendance.38:55 One article found that about half of the non-urgent patients who presented
during business hours were advised to go there by a PCP.5>

Beliefs and knowledge about alternatives—Three articles (two with comparison
groups and one of only non-urgent ED users) directly addressed beliefs about alternatives.
One article reported that 76% of non-urgent ED users chose the ED because they felt they
would receive better care there.®* A Harris Interactive survey reported that non-urgent ED
users were more likely to think that other places were more expensive than the ED.16
Finally, another article found that persons who were not satisfied with their regular source of
care were more likely to make a non-urgent visit to an ED.4’

DISCUSSION

Due to the heterogeneity and limitations of the articles, it is challenging to summarize what
drives the decision to seek ED care for non-urgent conditions. The limited evidence suggests
that younger age, greater convenience of the ED compared to other ambulatory care
alternatives, referral to the ED by a healthcare provider, and negative perceptions of non-ED
care sites all play a role in decisions to seek care in the ED for non-urgent problems. Other
factors appear unrelated to non-urgent ED use or more commonly, the results are
inconclusive due to inconsistent results or because they have been studied rarely. Because of
the weak evidence base, we argue that all of the factors assessed in the literature are
candidates for future research.

We believe a key limitation of these prior studies is the lack of a robust theoretical
framework on what drives non-urgent ED use. To potentially guide future work, we created
a theoretical model of the decision making process and factors that may influence a patient’s
decision to visit the ED for a non-urgent condition. We based the model on review of
included studies, as well as qualitative studies and commentaries,21:24.26,28,29,31,33,35,57
Qualitative studies which used patient interviews and focus groups were important to
include because they generate hypotheses regarding reasons for use that can be probed in
future empirical work.

The model depicted in Figure 2 suggests that a patient arrives at a decision to seek care in an
ED by consciously or unconsciously weighing several considerations. First, the patient
experiences acute symptoms — either a new problem or a flare-up of a chronic condition that
is not immediately debilitating or clearly emergent (e.g. chest pain, signs of stroke). The
patient then considers various options including going to the ED, going to another location,
or not seeking care.

AmJ Manag Care. Author manuscript; available in PMC 2014 September 05.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Uscher-Pines et al.

Page 7

In our model the decision to go the ED is influenced by an array of causal pathway factors
and associated factors. While ALL of the factors depicted in the model likely influence non-
urgent ED use, the causal pathway factors act as independent predictors. In contrast, we
believe associated factors influence ED use via one of the causal pathway factors. For
example, while certain models suggest that gender may be associated with non-urgent use,
there is no a priori explanation as to why gender would be influential. We believe that
gender, an associated factor, could possibly impact the decision to seek care in the ED for a
non-urgent condition by affecting the perceived severity of the condition and beliefs and
knowledge about alternatives (both causal pathway factors). In our review, the distinction
between causal pathway and associated factors is also important as almost all interventions
to decrease non-urgent ED use focus on causal pathway factors.

Although our model does not directly address healthcare supply because we focus on the
perspective of the individual patient, one could imagine that the availability (or lack thereof)
of options, including a limited supply of providers or an extended wait to be seen, could
raise or lower the threshold for seeking care. In addition, while features of the healthcare
system such as overall access to care or societal context are not the focus of our framework,
they play a role in an individual’s decision-making by influencing their knowledge, beliefs,
and attitudes about alternative locations for care.

The literature we reviewed on non-urgent ED use has several key limitations. First,
descriptive studies of just non-urgent ED visits are hard to interpret. For example, although
the self-perceived severity of their problem was high among patients who visited the ED for
what others judged to be non-urgent, we do not know if perceived severity is similar among
those who go to other care sites. Second, the comparison of urgent vs. non-urgent ED visits
used in the vast majority of studies may be flawed. Urgent problems (e.g. chest pain) are
qualitatively different than non-urgent problems (e.g. sore throat). The more relevant
question is: why does the patient with a self-recognized non-urgent problem choose the ED
rather than seek care at an alternative location or simply stay home? Only two studies
compared non-urgent ED visits to non-urgent PCP visits; 37:3% however, we cannot draw
conclusions based on these papers because they did not evaluate similar independent
variables. Ideally, future studies would also include patients who became ill with a time-
limited condition but chose not to seek care. Third, studies disproportionately focus on
associated factors (e.g., age, gender) which are easy to measure and classify but do not
provide a causal mechanism for driving non-urgent ED use and are difficult or impossible to
modify. We hope that our theoretical model can guide future work to assess the frequency
and relative importance of different causal factors.37:39 Fourth, there are problems in
clarifying the relationship between predictors of non-urgent ED use and the definition of
non-urgent use itself. For example, based on current research it is unclear whether older
adults are in fact less likely to go to the ED for minor conditions or whether their visits are
more likely to be deemed “urgent” because they are frail or have multiple co-morbid
conditions. Lastly, health services research often makes broad generalizations about
populations. Because non-urgent ED users are likely a diverse group, the better approach
might be to try and break up non-urgent ED users into different strata.38 For example, some
individuals may be using the ED due to habit, preference, or lack of education regarding
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alternatives. The intervention chosen might vary by the different strata. Prior to applying
them, the precise issues or challenges need be identified so that the correct intervention(s) is
applied to encourage or enable desired behavior by patients.

It is widely presumed that redirecting non-urgent visits to alternate settings is a desirable
policy goal, if for no other reasons than to reduce healthcare spending and enable EDs to
focus their efforts on more acutely ill and injured patients. However, efforts to deter non-
urgent ED use could produce unintended consequences. Imposition of steep copayments and
deductibles to discourage ED use may deter some patients from timely care-seeking for
serious or even life-threatening problems. Even steering patients to alternate settings from
the ED triage desk is not without risk. Some studies have shown that as many as 3-5% of
patients triaged as “non-urgent” require immediate hospitalization after further evaluation in
the ED.%0 Another unintended consequence to consider is increased utilization; efforts to
encourage alternatives to the ED, such as retail clinics, may induce patients who previously
would have stayed at home to seek care. Likewise, it is only acceptable to discourage non-
urgent use in communities where patients have real alternatives such as accessible primary
care providers. High rates of non-urgent ED visits can in fact be an indicator of poor primary
care access, as suggested by the ED Use Profiling Algorithm which classifies ED visits by
whether they could be treated elsewhere or although emergent, could have been prevented
by earlier access to primary care.>8

LIMITATIONS

The major limitation of this review is that the validity of findings is limited by the quality of
included articles. Few studied used multivariate statistics so we are unsure whether the
identified factors are associated with non-urgent ED use controlling for other factors. Also,
the diverse (and controversial) criteria used to define non-urgent visits limits the
comparability of findings.

CONCLUSION

Despite the significant policy interest in deterring non-urgent ED use, our literature review
highlights both the limited understanding of what drives non-urgent ED use and flaws in
most of the published studies. If health plans, policy makers and providers want to reduce
use of the ED for non-urgent problems, they must ensure that their interventions are
evidence-based and tailored to address the needs and concerns of the populations they are
designed to serve.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Definitions of Non-Urgent Visits

Among articles that reviewed medical records retrospectively, criteria used to define non-
urgent visits included admission to hospital,36:38:47.48.59 djagnoses,374446.59 yjtal
signs,36:38:48 complaint,36:38.48 timing of visit,36:59 arrival to ED (e.g., non-ambulance),38:59
procedures and/or tests ordered,*447:52 patient’s ability to wait for evaluation or care,43:46.51
co-morbidities, 3648 whether visit was for an accident/injury,*” triage evaluation,*6 and
referral.38 Among articles that determined level of urgency at triage, criteria included: vital
signs,42:45.50.54,55 apjlity of patient to wait for evaluation or care,40:53:56.60 expectations of
procedures/treatments/resources, 25455 symptoms,45:50.55 age, 45 responsiveness,>* level of
distress,>* medical history,*® duration of symptoms,° referral >0 and complaint.>® Among
articles that asked patients to retrospectively self-report the urgency of their visit, criteria
included whether patient could have been seen by a primary care provider,16:4% admission to
hospital,23 whether visit was for an accident/injury,23 procedures performed,3 referral,23
arrival to ED,23 perceived seriousness of condition,23 ability of patient to wait for evaluation
or care,18 and timing of visit.16
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Design Features and Results of Studies of Non-Urgent Visits (n=6)
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Reference

Study Design

Non-urgent Definition

Sample Description and
Setting

Sample Size

Brim (2008)*

Cross-sectional survey

Determined prospectively at triage
(based on vital signs and
expectations of procedures and
treatments)

Convenience sample of
adults presenting during
business hours to one ED
in Washington State

64 ED patients

Butler (1998)36

Cross-sectional survey
and review of health plan
administrative data

Determined retrospectively from
review of medical record (based on
diagnosis). Also used alternate
definitions from the literature to test
the sensitivity of the logistic
regression model

Enrollees of one
Medicaid HMO in
Colorado who had a non-
urgent visit to an ED or
PCP

581 patients with
1943 visits
(outcome of interest
was whether a
particular
nonemergency visit
was to the ED or
primary care
provider)

Gill (1996)32

Cross-sectional survey
and medical records
review

Determined prospectively at triage
(based on ability to wait several
hours or more for an evaluation)

Convenience sample in
one ED in an unspecified
location

268 ED patients

Northington (2005)53

Cross-sectional survey

Determined prospectively at triage
(based on vital signs,
responsiveness, level of distress, and
expectations of testing)

Convenience sample of
adult self-referred
patients in one ED in
North Carolina

279 ED patients

Redstone (2008)>*

Cross-sectional survey

Determined prospectively at triage
(based on symptoms, vital signs and
expectations of resource use)

Convenience sample of
adults with an
established primary care
provider presenting with
a non-urgent condition to
one ED in Colorado.

240 ED patients

Schwartz (1995)38

Cross-sectional survey

Not clearly defined: Patients with
conditions that were not life
threatening such as flu, cold, or
sprains

Patients who had a non-
urgent visit to either one
ED in Georgia or to a
family practice clinic
(FPC)

52 ED patients and
42 FPC patients

AmJ Manag Care. Author manuscript; available in PMC 2014 September 05.



Page 17

Uscher-Pines et al.

oupip ey usIA @3 | A sHsIA Jo %9T (sap02 6-QI pue paiapio
USIA Ue pey oym IremeH pue sjuaired | ainpasoid uo paseq) elep swied e1ep
Aepxjgam 10 puaxaam e Buiney ut Jaunsul 3sefue| preaipsin pue dAIBIISIUILUP. UO paseq SWIe|d pue aAnelsIuILpe
pue ‘saseasip 21uoJyd ‘1apush ‘aby | sas|j0ius 000'059 a1 Jo sIsquiBN | AQ SNSIA JO %t Alaanoadsonal p autwislag 10 M3IA81 8A03ds0I8Y ¢r(0T02) sinea
(snoas
AJan 8q 0} UOIIPUO J1BY}
paniodai Juaied ayl Jayiaym
pue ‘aauenguie Aq paAlie
juaned sy} Jaylvym ‘g3 auys o3
paliayal sem juaired ay) Jayiaym
‘paw.iopsad sem ainpadoid
1e216.ns e Jayiaym ‘Ainfur 1o
awooul endes Jad ‘aouapisal JU3PIJJE UB YIM PaJeIoosse Sem
10 Aunoo u1 s@3 pue sueldisAyd | susiA @3 pauodal AaAIng ainyipuadx3 1ISIA 8Y} JBYIBYM ‘UoISSIWpe
JO Jaquinu ‘snyejs J1WOU0I30190S -pjoyasnoy [e91paIN [euoneN ay} U1 paynsal JISIA Jaylaym
‘sansiialoeleyd alydelbowsp TOV'6 yum ui pajedionJed oym uo paseq) 1odai-y|as uaied
‘abe1anod aouelnsul ‘snyels yijeaH | sployssnoy 000'¥T | S'N 8yl ssooe synpy %0V Aq AjaAnoadsoslal pauiwiseg ABAINS [BUOI13S-5501D) 22(G66T) weybuuund
‘[eluayal
d2d o Aioisiy sinoy a1u1pd buunp
uonezijun yby pajussaid juaired aup JayIBUM(y
‘S3SS8U| |1 21U0IYD @3 8y 03 payfem juaired
ajdnjnw yum saired 3y} JayI_YM (€ [endsoy aup o3
J1ap|o papnjoul paniwpe sem juaiied JayBYM
asn g3 Joud wesbold ‘wesboid (z ab.reyosip 1e sisoubelq
‘s901/I8s Bulsinu yyeay awoy Wawabeuew %8¢ (¥ (T uo paseq suoniulap
pajIs Jo asn ‘uoddns sAlBaied areo Jusnedino %ep (8 10UnSIp Inoy patedwo) 'lep dAIRASIUIWPE
‘snJels [euonauny ‘AlpIgIow-09 OWH 0peiojo) %55 (2 "M3IA3] PI0J3I [edlpaw ue|d yieay Jo Malnal
‘SUOIIIPUOI 21U0IYd ‘Japuab ‘aby 0T B Ul Pa3]|0Jua Sjualied %8¢ (T Aq Ajannoadsoslal pauiwiseq pue As8AINs [BUOII8S SS0ID ,5(2002) uewsjod
(nsin
10 Buiwn ‘uonIpuod 91UoIYd JO
uoIegJageXa 91Nk J0 89uasald
“Jurejdwod Ja1yd ‘rendsoy
sBuIUaAS 10 Spuayaam ay} 03 uolissiwpe ‘subis [elIA uo
Uo Udas d0d paseq) MalAal pI0Jal [edlpaw MBIABI PI0J3I
AJuo a1eLIeAIg-3UON €8 e yum siuaned g3 %.E Aq AjaAnoadsouial pautwiaeg [eaIpaw aAnoadsonsy ¢(866T) I118qdwe)
(sinoy omy
syjuowl Japun ul juawssasse ueldisAyd
2T UIYNM S)ISIA 310w e palinbai Juaned Jaylaym
SHSIA GBT'T | 40 Uanas yum syuaiyed uo paseq) abewy 1e asinu
AJuo ajeLIeAIg-auON yum syusned gzt | @3 ewnbaa uisyuoN %29 Aq Ajaanoadsoud paulwiszeq M3IA3J LRYD 8A110ads0119Y (666T) puog
[endsoy (sInoy g uynm uaas aq
a1jgnd sajebuy 01 papaau sjuaied Jaylaym uo
S0 e ui syuaned paseq) abewiy 1e Bunes ueroisAyd M3IABI LeYd
Ajuo sansiers anndiosag-auoN 06TT | @3 Aioenquie ynpy %EY Aq Ajaanadsoud paulwisiag pue ASAINS [eUO11I8S-5504D) 5(G66T) 1o>eg
Buimes pue
Sa1elIBA0D 9zIS ajdwes uonduiosaq ajdwes jusban-uoN % uoniuaq usban-uoN ubise@ Apnmis ERITEETEN|

NIH-PA Author Manuscript

(0z=U) susin @3 418Y10 01 SHSIA @3 wabin-uoN Burredwo) saipms Jo sainjead ubisag

¢ ?olgel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

; available in PMC 2014 September 05.

AmJ Manag Care. Author manuscript



Page 18

Uscher-Pines et al.

(Aanung ared
[ea1paN Asore|nquuy
[e)dsoH [euoneN)

(pauyep

spJodal synpe Aq susiA @3 AJas19a.d Jou uomuyap) abersy SpJodal [edlpaw
Ajuo sonsnels aanduosag-suoN | usned @3 06v'SE J0 a)dwes jeuoneN %8 1e AjaAnoadsoud paulwialeg 10 M3IABI 8A1308dS0.119Y 2(0T0Z) BISIN
salels
G€ Ul s@3 [endsoy 68 (pounyep
03 Bunuasaid syuaied Ajas10a1d J0u uoniuyap) abers SpJ02al [edlpaw
Ajuo sonsiers aAndiLosag-suoN v€6°/ 10 ajdwes wopuey %2S 1e AjaAnoadsoud paulwiazeq 10 MBIABJ 8A1109dS0.119Y or(666T) UesjoBN
(sinoy
(Asnung ared M3} B UIYIM 10 Ajajelpawiwl
[e21palN Alore|nquiy uonuape [eaIpawW salinbal
aoueInsul |endsoH [euoneN) juailed ayj JaYIBYM UO paseq)
‘diyssaumo [endsoy ‘wSIAl ‘uoibial SpJ02ai Juaiyed syinpe Aq susiA 3 MBIA3I PI0J3I [BIIPAW W) SpJ092J [edlpaw
‘goel ‘xas ‘abe ‘A1obiared aseasiq a3 szl ‘seT J0 a|dwes [euoieN %¥S AlaAndadsoulal paulwialag 10 M3IABI 9A1308dS0.119Y 2+(666T) NI
aWely swn (uonezifendsoy pue ‘subis
sanio Yuow Xis e ul [eNA ‘UonIpuod su ybiy Jo

uo11eINPS pue

Splodal g3 889

'S'N 8 Ul Susyaly
dnos Buipuane

HSIA Jusbin-uou
3U0 189 18 pey

8ouasald ‘Jurejdwod uo paseq)
MBIA3I PI023] [BIIP3LW WOJY

spJ02al [ealpaw
10 M3IABI 8AIadS0.8)

‘snyels [eiltew ‘aoed ‘apuab ‘aby UM S)Npe Tyg s} npe ssa|aWoH swuaied JO oE/ Ajannoadsouial paulwiazedq pue A8AINS [eUOI}D8S-SSOID 15(£002) ueH
pawuopiad
(Asnung ared a1am alnpadoud ansoubelp
[eaIpaN Alore|nquiy 3UIINOJ-UOU JBYIBYM pUE WLIO}
|endsoH [euoneN) (usbun pJodal Jusized uoIedIHISSe|d
abe Jo s1eak g9 Japun -uou Ajrenuajod Japinoid ealpaw uo
diyssaumo Jenidsoy ‘uonedo] uegin spJodal suositad Aq susin a3 %0¥ Jayoue paseq) MaIAaJ PJodal [eaIpaw SpJodal [edlpaw
‘uoibal ‘ANo1uyie ‘aoel ‘xas ‘eby | 1usned @3 605'Ge 30 3jdwres jeuoneN YIM) %6T Aq Ajannodadsoslal pauiwisag 10 M3IA3J 9AI08dsS0N8Y 15(966T) Buipoos
(2489 J0J SINOY 7z palrem aney
PIN02 10 dDd ® Aq pajeal) usaq
aAey p|nNoa pue sinoy ssauisng
Jeak ise| (s1esn @3 Burinp paiina2o JISIA Jaylaym
3y ur g3 ay pasn | 1usdas Jo ajdwiesiano) uo paseq) 1odai-}|as Juaned
Ajuo ajerenig-auoN | oym sjusired 0o0T o11gnd [esauss) %TZ Aq Ajannoadsoslal pauiwiseg Kanans [euonoss-ssos | ¢1(S5002) eanoesaiul sureq
(Aanung ared
[ea1paN Alore|nquuy (sinoy
[e)dsoH [euoneN) 72— UIYNM U88s 8q pInoys
abe Jo sIeak 9 Japun juaired Jaydym Uo paseq)
suosiad Aq SSIA 3 MBIA3] PI0J3] [e21PaW UO paseq SpJ093J [edlpaw
AJuo ajeLieAIg-auoN paqLIosap 10N 10 a)dwes jeuoneN %0T Ajannoadsouial paulwiazedg 10 MBIABI 8A1108dS0.119Y 05(0T0Z) B101BD
AsnIns aoueunsu| (a19®|1EAR UBBQ pPEY BUO
yieaH [eluuaig 11 ueloisAyd sejnbal e Aq pareay
pun4 yljesmuowiio) U9aq /Y PINOJ UORIPUOD 8y}
3y} 01 papuodsas oym Teyy pauiodal Juapied Jayiaym
abesanod (¥9-6T sabe) 's'N uo paseq) Hodai-}|as jusned
aoueINSUI pue snyels ALlsAod s)npe 0Se'y 3} SS0Joe S} NpY %ET Aq Ajaanoadsoslal pauiwiseg A8AINS [BUOI18S-5501D) ar(5002) Aroa
co_EN__S_%E:u_EQ presIpa-uou
® Ul }jnssjudired presipajA-uou
Bumas pue
Sa1eIIBA0D az1s ajdwes uonduosaq sjdwes 1uabian-uoN % uoniuyaq usban-uoN ubisa@ Apmis ERITEETEN|

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

; available in PMC 2014 September 05.

AmJ Manag Care. Author manuscript



Page 19

Uscher-Pines et al.

'S'nayl
ssoJoe sg3 [endsoy
96 0} pajussaid oy

suaned @3 |8
40 %6¢ :slusted
a3 Aoejnquie

(yuawiean
10} sInoy z—gT 1em pjnod
juaired Jayiaym uo paseq) abery

Ajuo arerreAlg-auoN /819 sjuaned Aiore|nquiy 10 %61 Te AjaAnoadsoad paulwisia@ A8Muns [eu01108s-ss010 6e(966T) BunoA
(eoueInquie Aq [eAlLIe
‘Jurejdwod Ja1yd ‘uoissiwpe
sinoy ssauisng lendsoy ‘fedsagal ‘subis [enA uo
Burinp @3 uequn auo paseq) MalAal PJodal [edlpawl
AJuo a1eLIeAIg-3UON 6vS | 01 Bunuasaid sjuaned %ST Aq AjaAnodadsouial pautwiaeg ASAINS [BUOI1I8S-5501D 1¢(T66T) J9ss8ys
(sinoy
[eJ9A8S UIYIIM uonuaye paiinbal
(Asnuns ared jJuaized JBYIBYM pue UoIIpUOd
[ea1pa| Asore|nquiy Bunuasaid Jo sisoubelp
lendsoH JeuoneN) pue uoienfeAs abels [eriul uo
syinpe Aq susiA a3 paseq) MalAal PI0Jal [edlpaw SpJ093J [edlpaw
AJuo areLrenIg-auoN paqIasap 10N 10 a|dwes [euoneN %SG Aq AjaAnoadsonal pauluaag 10 MBIABI 8A1109dS0.119Y »(G66T) Waddeyos
aIed
papaau urelqo Jou
pINo9 1o 966T BuLinp
19€JU0D 3JeIY}E3Y
auo 1sed| © pey
oym pue a3 ay} ueyy (Kanfuy
Jay0 8Jed Jo 92Inos 10 JUBPIJJE UB IO} SBM JISIA
90UapISal lensn e pey pue 3y} Jay1ayM ‘palonpuod alem
UBQN "SA [ednJ pue ‘a0uapisal AanIng ainyipuadx3 s1s8)/21npaodoud ‘uolssiwpe ul
30 uo1fal ‘adueInsul ‘Bwoaul [ea1paN [euoneN ay} pal|nsal JISIA JBYIBYM U0 paseq)
‘snyes JuawAojdwa ‘sniels u1 paredionred oym MBIA3J PI0J3J [BIPAW W) MB3IABJ PI023J [eIpaW
U3[eay ‘uoireanpa ‘agel ‘xas ‘afe 9vT6 | S°'N ayp ssode syNpy %0 AlaAnoadsoal paulusiag pue A3AINS [BUOII8S-SSOID 4r(2002) 49n1es
(subis
1euA pue ‘urejdwod ‘swoidwAs
@3 uegJn auo ‘[e18)91 uo paseq) abeLn M3IA3] Ry
AJuo arelieAIg-8UON 120G | 01Bunussaid syusied %.E e AjaAnoadsold pauiwisiag pue ASAINS [eUO1308S-5501D) 6+(G66T) uIgny
ewyse Jo ‘ured
1599 ‘uted [euiwopge
10 Jurejdwod Ja1yd
Sniels yiesy 3y} Ym JseayoN
‘sanipigiowod ‘uedisAyd rejnbas ayy u1 sjendsoy (swoldwiAs jo uoneinp
‘Buneads ys1j6u3 uswAojdwa Buiyoeay ueqin anly pue ‘swoydwAs ‘abe ‘A1o1siy
‘snjels |eiLiewW ‘uoneanpa 0 8U0 0] pajuasaid ‘subis |elA uo paseq) abeln
‘goueINsul ‘a0l ‘Xas ‘aby 969T oym syuaired 3 npy %05 1e AjaAnoadsold paulwisiag ASAINS [BUOII8S SS01D »(866T) UasIaldd
Bumas pue
Sa1eIIBA0D az1s ajdwes uonduosaq sjdwes 1uabian-uoN % uoniuyaq usban-uoN ubisa@ Apmis ERITEETEN|

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

; available in PMC 2014 September 05.

AmJ Manag Care. Author manuscript



Page 20

Uscher-Pines et al.

(eeT

“40) 3IBJIP3IA UL} pooy1|oXIT
J181ealb aoueINSUl B1eALId

(#T°T :40O) dourInsul ayeAld
uey) pooy1|axi| Jeyesll presipain

(80°T :40)

S3HY ueyy pooylaxi|
Jarealb syoelg

(ZT°T :H0) sslew
ueyy pooyiiaxi|
_mumm‘_m So|ewla

(62'T :4O) abe
13p|o uey) pooyijaxl|
1210316 3be Jabuno A

2(666T) NI

uoljeloosse oN

uoljeloosse oN

uoljeloosse oN

uoljeloosse oN

uoljeloosse oN

,+(€002) UeH

(ST'T:H0)

painsuiun ueyl pooyi|axi| Jareald
predipaAl (2T°T :40) OWH

uey) pooyt x| Jaealf painsuiun

15(966T) Buipoo

uoleloosse oN

uoleloosse oN

uolneloosse oN

uolneloosse oN

uoljeloosse oN

51(5002) aAnodelau| sieH

painsuiun
pue ‘sourInsul ajeAld ‘prealpain
Burredwod uoleldosse oN

05(0T02) B1012D

soluedsIH 'SA

SaIYAN UOIIBID0SS.

ON (%.T)

sajuedsiH 4o (9602)
SOUYM Uey A1
alow (%GE) Soelg

+(5002) A10Q

(52'T :HO) salewsy
ueyr pooyrsxi
Jarea1b saje\

(0'S :40) s)npe Japjo
uey} pooyt|a1| Jarealh
67—8T 8be s)npy

¢»(0T0Z) sineq

(01
:40) uoneanpa
Jayby (8€'T :¥0)
(19'T :40) Uk pooy|ax| atuoaut Yy
paJnsuiun uey) pooyi|axi| Jareald J1a1ealh ueyl pooytax1| (89'T :40) SaMyM
a1edIps (L#'T :4O) painsuiun uo1eINpa 1918319 uey) pooytaxi|
uey) pooyiaxi| Jayealb presipan 19MO] aWOooUI JAMOT Jarealb syoelg uolyeId0sse oON UoI1e190SSe ON 22(G66T) weybuiuuny
(%2T)
a1edIpalAl 10 (94Gg) 8ouRINSUl (9682) | (%TT) snnpe sapjo uey}
agentid uey A1 asow (%) safew ueyy A1l | Aradii aJow (9%eh—L€)
pansuiun 1o (%z{) predipaN | uoneroosse oN alow (9%TP) sajewad sdnoif abe Jabuno A ¢(866T) I118qdwe)d
(%€S) painsut uey) (%T2)
Aax1] 810w pre a1jgnd/painsuiun g5(666T) puog
snjyey
aoueINsU| juswAojdwg uolyeanp3 awoou| aoey 19pus) aby ERIIESETEN|
s1010e

NIH-PA Author Manuscript

€9l|qel

..(9T=U) 8sn 1ab1N-UON YuM Pajeroossy si010e4 olydelbowsq-0100S

NIH-PA Author Manuscript

NIH-PA Author Manuscript

; available in PMC 2014 September 05.

AmJ Manag Care. Author manuscript



Page 21

Uscher-Pines et al.

. 'UoIeIo0sse ou,, se payodal ase sbuipuiy Jueayyiubis-uoN (5o >d) payodas ate sbuipuly ueaiyubis Ajjeansnels Aluo

*3]q/e} Y3 Ul PapN|OUI 10U Sem 11 ‘3]qel aU) Ul paisi] S1010) 3y} JO AUe UIBIU0D 10U pIp (9T=U) a[o1e ue J|
M

¥ ¥

*

USIA 3 wabun-uou e aney 01, aselyd ayy Buippe Aq paiajdwiod ate ajger ayl ul Buipuly jo Aofew ay

uoljelIoosse oN

6¢(966T) BunoA

pIesIpaN pue ‘OIAIH ‘8dueinsul
|e1oJawwod pue Aouabin

10 [9A3] U93MIaQ UOIIeI0SSe

ON siuaired @3 e 4o dnoJb ueyy
(96 "SA %) 81e31PBIA 4O % JaMO|
© pue (95T 'SA 9%€z) Aed-jjos

syuaned

a3 11e Jo dnolb
ueys (%2 "SA %ES)
Sa[ew 40 o5 Jaybiy

10 9 Jaybiy dnoub yusbin-uoN UoIRId0SSE ON uoI1RI0SSE ON UoIRId0SSE ON dnoub juabin-uoN uo11e100SSe ON 16(T66T) J9ssays
(4eaA Jad uosiad Jad
SUSIA £'8T) SSUYM sdnouf abe Jay1o [[e ‘s
(9%02) susIA 'sA (JeaA Jad suosiad (4eaA Jad suosiad 00T
juabun 031 pasedwod se (9452) 00T J4ad SHSIA 8'T€E) Jad SUSIA £°9Z) SHSIA
SHSIA Juafin-uou |[e Jo 9 Jabre| S)SIA Jusfin-uou uabin-uou Jo ajes
e dn apew sjuaied presipa|y 10 ajed Jaybiy sxyoe|g uoljeIo0sse ON 19yb1y yZ—GT SHnpy ,(66T) Haddeyos
(0L'T :¥0)
awoaul Jaybiy
uey pooyiai| (#'T :4O) serew
J1a1ealb uey) pooytai|
uoI1e190SSe ON 302Ul MO uo1e120SSe ON 1912046 Sajewa 0x(002) Jantes
Prealpsy
pue aseaIpaj pue Aouabin
10 |9A3] U99MIBQ UOIRI0SS.
ON (%S2) dnoib 1abin ‘sn
(9%8€) ONH/Ie1218Wwod dnoib
juabin-uou Jo o JaybiH (%z2)
dnoJb yuabin-uou 'sa (%eg) Aed
118s dnoub juabin ay Jo 9 JaybiH 6v(G66T) uany
(59 :40)
09< uey pooyiaxl|
1910016 Op-TE abe
(€T HO) selew | sUNpY (8'7 :40) 09<
uey) pooylai| uey} pooyi|ax1| Jayealb
UOI1e190SSe ON uol1e190sse ON uoI1e120SSe ON 1910010 Sajeway 0£-9T 8be synpy »(866T) USSISNRd
snje}
aouensu| juswAojdwg uoneonp3 awoou| a0ey lapuss) aby ERIVEFETEN|
s1010e4

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

; available in PMC 2014 September 05.

AmJ Manag Care. Author manuscript



Page 22

Uscher-Pines et al.

(ET'T :HO) sIA
jusbin-uou yum
PaleIoosse aled Jo
891n0s Jenbas yum
uonaeysnessiq

(%)

papaau 1dde ou ueyy
(9%6) A191] 810w a1ed
10 924N0S [ensn J1ay}
Te UNoy ue Uey) aiow
0 BWI} JIBM B YIIM
SU0sI9d (%S) HNIJIP
1ou uey} (%6) K131
3I0W 8JBJ JO 32IN0S
lensn J1ay) yum ydde
Ue ule1qo 0} }ndup
SeM }1 pIes OyMm suosiad

(v62

'40) YHeay pooh
ueyy pooyai|
Jarealb yyeay Jood

97(2002) 18nIeS

(91

:40) 8UO UM 3S0Y}
uBy) pooytax1| Jarealh
ueldisAyd Jenbas

B INOYHM SUOSIad

uolnyeIoosse oN

uol1eIo0sse ON

w(866T UssIglad

(areoyyeay Bumabh
Anaiyip pauodal
-}|S) UOIIRII0SSE ON

(susin area Arewnid
10 Jaquinu) uoryeroosse oN (9T°T :¥0)

1SIA 3 1uabIn-UoU JO SPPO Paseaoul YIm
pareIoosse s)sIA Q3 uanbaiy aIoN (G8'T
:40) UsIA @3 abin-uou Jo sppo Jaybiy
U1IM PaTeIdosse uolezifendsoy 1uadal ON

uoljeloosse oN

,»(€002) ueH

(%eT) a3

ay) ueyl anIsuadxa
aJow ale sade|d
1810 uly) 01 s1ash
a3 Ire ueys A
alow (90g) s1asn
a3 wabin-uoN

(%22 'sh %S€)

slasn g3 |[e ‘SA S1asn
a3 wsbin-uou Buowre
Jaybiy ueidisAyd
Jenbai e buineH

(%sT)

slasn @3 ||e
UBY) YIOM SSIW
0] Juem jou

01 A|ax1] alow
(%Le) stesn
a3 wabin-uoN

uolnelroosse oN

uolel1o0sse oN

51(5002) aAnodeIau| sieH

(L9T-TT'T :SHO)
uol3IpuUod d1U0IYd
© UM asoy) uey}
pooyi x| J81ealf
SUOIPUOD J1U0IYD
NoyNM 3npy

¢»(0T0Z) sineq

(8% 'SA9'G) SUSIA
ueld1sAyd juanedino Ajuo yum suosiad

SNSIaA SHSIA @3 uabin-uou yym suosiad

1oy Jaybiy @3 ayy ueyy Jayio Bumss

1a11edino Ue Ul SHSIA 40 Jaquinu abelaAy

(LT'Z:H0)

yijeay Jus||aoxa
uey pooyiai|
Jarealb yyeay Jood

22(S66T) weybuiuund

SaAljeUIB) e
1noge abpajmouy
pue syaljag

9INPY
/lea19)0

$S900Y/

JJUBIUBAUOD

$30UBLIadXT aJedyljesH snoinsld

sn1eIs yijeaH

snjels |elleN

CRIVERETEN]

s101084

NIH-PA Author Manuscript

NIH-PA Author Manuscript

..(9T=U) 85N JusbIN-UON UNM PaJe1d0SSY S1039e- SNOBUE|[ISIA

v alqel

NIH-PA Author Manuscript

; available in PMC 2014 September 05.

AmJ Manag Care. Author manuscript



Page 23

Uscher-Pines et al.

. 'uoneIo0sse ou,, se payodal ase sbuipuiy Jueanyiubis-uoN (5o >d) payodas ate sbuipuly uediyubis Ajjeansnels Aluo

310/e3 Y} U1 PapNoUI 10U SeM 31 '3|qel By} Ul Paisi| SI0308) 8} JO AUe UIeIU0d Jou PIp (9T=U) 3|91Le Ue §|
M

* ¥

*

L USIA 3 wabun-uou e aney 01, asedyd ayy Buippe Aq paiajdwod ate ajger ayl ul Buipuly jo Aofew ay

(%61)
pa.lajal Jou
ueu (%19)
juabin
se passasse | (949) INOYUM 8SOU} 0}
aq 01 | pasedwod (9455) wabin
A1) alow | se passasse ag 03 Ajay1|
[<EE! 9I0W 8JBJ JO 82IN0S
01 pallayey [eNSN & L)IM S)ualed 6c(966T) Bunox
UOIFeII0SSE ON 1¢(T66T) Jassays
SanITeusle
1noge abpajmou| 0INPY
pue sjaljeg JIIBEIEN| $5900y 90UBIUBAUOD $9IUBIIa0XT 8JBIYI[EdH SNOINSId sme1s yiesH | snieis |elen ERVESETEN]

$1010e4

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Am J Manag Care. Author manuscript; available in PMC 2014 September 05.



