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Abstract

Background: Many experts believe that hospitals with more frequent hospital readmissions
provide lower quality of care, but little is known about how the preventability of readmissions
might change over the post-discharge timeframe.

Objective: To determine whether readmissions within 7 days of discharge are different from
readmissions between 8 and 30 days after discharge with respect to preventability.

Design: Prospective cohort study.
Setting: 10 US academic medical centers.
Patients: 822 adults readmitted to a general medicine service.

Measurements: At each site, 2 physician assessors used a structured survey instrument to
determine whether each readmission was preventable and to measure other characteristics of the
readmission.

Results: 36.2% of early readmissions versus 23.0% of late readmissions were preventable
(median risk difference 13.0%, 25™, 75! percentile 5.5, 26.4). The hospital was identified as a
better location to prevent an early readmission than a late readmission (47.2% vs. 25.5%, [median
risk difference 22.8%, 25t, 75th percentile 17.9, 31.8]). In contrast, the outpatient clinic (15.2%
vs. 6.6%, [median risk difference 10%, 25, 75th percentile 4.6, 12.2]) and home (19.4% vs. 14%,
[median risk difference 5.6%, 25™, 75th percentile —6.1, 17.1]) were identified as better locations
to prevent late readmissions than early readmissions.

Limitations: Physician assessors were not blinded to readmission timing. In addition,
community hospitals were not included in the study, and readmissions to non-study hospitals were
not included in the results.

Conclusions: Early readmissions were more likely to be preventable and amenable to hospital-
based interventions. Late readmissions were less likely to be preventable and were more amenable
to ambulatory and home-based interventions.

INTRODUCTION

Each year, hospital readmissions affect 18.2% of Medicare beneficiaries (1) and cost
Medicare between $15 and $17 billion (2). Effective October 1, 2012, Section 3025 of the
Patient Protection and Affordable Care Act established the Hospital Readmissions
Reduction Program, authorizing the Centers for Medicare and Medicaid Services to impose
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financial penalties on hospitals for excessive readmissions within 30 days of hospital
discharge (3).

The Act specified 30 days because lawmakers sought to identify a window of time during
which a hospital readmission was likely attributable to the quality of care during the index
hospitalization, thus representing a preventable outcome. However, there is little scientific
basis for this choice (2, 4-7). The 30-day period does not correlate with quality indicators
(8,9) or inpatient mortality rates (10-12), and readmissions during this period are influenced
by the ambulatory care environment, chronic illness burden, and social determinants of
health (13-23). Furthermore, one recent single-center study found that readmissions within 7
days of discharge were more highly associated with factors influenced by the index
hospitalization than readmissions that occurred from 8-30 days after discharge (13).
Moreover, it is uncertain whether preventability varies during the 30 days (24). One way to
choose the ideal period would be to use a measure that identifies preventable readmissions
that are directly influenced by hospital factors such as physician decision-making, processes
of inpatient care, and transitional care planning while striking a balance between validity and
simplicity (2). The lack of a clear relationship between preventability and the 30-day period
has led experts to propose a 3-, 7-, or 14-day windows rather than a 30-day window (4-7,
13) but without direct evidence on why these shorter periods may be better.

The aim of this study was to compare patients readmitted within 7 days of hospital discharge
to patients readmitted 8-30 days after discharge using measures of preventability. We
hypothesized that early readmissions would be more preventable than late readmissions and
that more of them would be caused by factors directly related to the index hospitalization.

METHODS
Setting and Study Cohort

The Hospital Medicine Reengineering Network (HOMERUN) is composed of 12 US
academic medical centers (25). Our study is limited to the 10 centers that include
readmission timing in their databases (Appendix Table 1). Patients were eligible for
inclusion in the study if they were at least 18 years of age; spoke English as their primary
language; and were discharged from a general medicine service and had an unplanned
readmission within 30 days between April 1, 2012 and March 31, 2013. We used a random-
digit generator to select up to 5 patients per week at each site. If a patient declined an
interview, was too sick to participate, or was unavailable, we tried to enroll the next
randomly selected patient.

Institutional review boards at UCSF (the data coordinating center) and all participating sites
approved this study.

Data collection

Trained research assistants performed structured medical record review to collect
demographic data and information regarding medical comorbidities, medications, and
measures of transitions in care. We developed survey instruments to identify factors that
might contribute to readmission, and research assistants administered these surveys to each
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patient’s primary care physician, the attending physicians for the index hospitalization, and
the attending physician for the readmission. Research assistants used similar survey
instruments to interview readmitted patients (22, 25).

The primary outcome of this study was preventability, which we defined as a rating of >4
out of 6 on an ordinal scale (26-30) (See footnote of table 2 for a description of the scale).
At each site, 2 physicians from among the 3-10 physician adjudicators at the site used a
standard approach (26-28) to review all available data and make a joint determination of the
preventability rating for each readmission with adjudication by the lead physician when
needed (22, 25). These physicians also decided the location where an intervention to prevent
the readmission would have been most effective and identified factors that contributed to the
readmission. These factors were based on the Ideal Transition in Care framework (29) and
included the following categories: monitoring/managing symptoms after discharge, social
and community supports, self-management instruction, continuity of care, end of life and
advance care planning, diagnostic and therapeutic problems, decision-making concerning
the readmission, and medication problems and adverse events. We defined an early
readmission as occurring within days 0—7 days after discharge and a late readmission as
occurring 8-30 days after discharge.

We describe the preventability of early and late readmissions using the median of the risk
differences and the 25t and 75t percentiles across study sites. We used logistic regression
to model preventability of the readmission based on early versus late timing with hospital
site as a fixed variable to adjust for site-specific differences in patient characteristics,
hospital care processes, the adjudication process, and other unknown variables. We also
included patient age and variables describing each patient’s transitions in care as covariates
in our model. To identify the optimal cut-point for separating early vs. late readmissions, we
visually inspected a graph of the adjusted probability of preventability by post-discharge
day. We report the frequencies of each of the potential causative factors during the early and
late periods, along with the median risk difference across sites with the 25t and 75t
percentiles. We managed the data and conducted the analyses using SAS v.9.2 (Cary, NC).

Role of the Funding Source

RESULTS

None of the funding sources had a role in the design, conduct, collection, management,
analysis, or interpretation of the data or in the preparation, review or approval of the
manuscript.

We identified 890 patients who were eligible for the study, but we subsequently excluded 54
patients with missing age values and 14 patients due to data entry errors for date of
discharge, date of readmission, or both. Of the 822 patients who remained, 301 (36.6%)
were readmitted 0—7 days post-discharge, and 521 (63.4%) were readmitted 8-30 days post-
discharge. Patients who were readmitted early and late had similar baseline characteristics,
comorbidities, social factors, and process of care variables (Table 1). However, more results
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of diagnostic studies were pending at hospital discharge for early readmissions (27.6%)
versus late readmissions (20.0%) (Table 1). In addition, there were differences in patient
characteristics and processes of care by study site (Appendix Table 2).

Overall, 229 (27.9%) readmissions were preventable. There was a difference in
preventability for early versus late readmission: 36.2% of early readmissions versus 23.0%
of late readmissions were preventable. There was variability in preventability between early
and late readmissions across study sites (Figure 1, Appendix Table 2), although
preventability was rated as higher for early readmissions for 9 of 10 study sites. The median
risk difference across sites was 13.0% [25™, 75t percentile 5.5, 26.4]) (Table 2). In adjusted
analyses, early readmissions were significantly more likely to be preventable (OR 2.0
[95%CI 1.5-2.8]) (Table 2). A sensitivity analysis using a more stringent cut-off for
preventability produced similar results (Table 2). We observed a clear reduction in
preventability after day 7 (Figure 2).

The hospital was more likely to be identified as the ideal location for an intervention to
prevent early compared to late readmissions (47.2% vs. 25.5%, median risk difference
22.8%). In contrast, the outpatient clinic (6.6% vs. 15.2%, median risk difference —10%) and
home (14.0% vs. 19.4%, median risk difference —5.6%) were more likely to be identified as
the ideal location for an intervention to prevent late compared to early readmissions (Table
2). There was variability by study site for the ideal location for an intervention (Appendix
Table 3), but hospital was more frequently identified as the ideal location for early versus
late readmissions in 9 out of 10 study sites, and home and outpatient clinic were more
frequently identified as the ideal location in late versus early readmissions in 7 and 9
(respectively) out of 10 study sites.

Problems with physician decision making related to diagnosis and management were more
frequently identified as causal factors for early versus late readmissions (28.9% vs. 11.5%,
median risk difference 14.1%) (Table 3). The differences by specific problem were as
follows: missed diagnoses (10.6 vs. 4.0%, median risk difference 6.7%), inadequate
treatment of active medical conditions during the index admission (14.3 vs. 7.1%, median
risk difference 4.6%) and patients being discharged too soon from the hospital (16.3 vs.
3.7%, median risk difference 13.6%).

Issues with monitoring and managing symptoms after discharge (33.2 vs. 25.3%, median
risk difference 11.8%) and issues with end of life care and advance care planning (13.8 vs.
8.0%, median risk difference 3.9%) were more frequently identified as causal factors for late
versus early readmissions. The differences by specific problem were inappropriately long
wait times for post-discharge appointments (10.0 vs. 5.0%, median risk difference 2.9%) and
patients not being able to keep their post-discharge follow-up visits (10.9 vs. 5.7%, median
risk difference 5.3%). Patients nearing the end of life but still desiring hospitalization and
full treatment measures were more frequently identified as causes of late versus early
readmissions (8.6 vs. 5.3%, median risk difference 3.6%) (Table 3). An analysis of causation
including only preventable readmissions produced similar results except issues with end of
life care/advance care planning was no longer significantly different, and medication
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problems/adverse drug events were more likely to be identified as causal factors for late than
early readmissions (36.7 vs. 27.5%, median risk difference 2.9%; Appendix Table 4)
DISCUSSION

In this cohort derived from ten academic medical centers consisting of readmitted general
medicine patients, we found a significant difference in rates of preventability between an
early and late period within the 30 days following hospital discharge, with early
readmissions associated with double the odds of preventability compared to late
readmissions, and a clear decline in adjusted preventability rates after post-discharge day 7.
Physician adjudicators were more likely to consider the hospital to be the optimal site to
implement interventions to prevent early readmissions (between days 0-7), and the
outpatient clinic and home environments to implement interventions to prevent late
readmissions (between days 8-30). Lastly, we found that problems with physician decision
making related to diagnosis and management during the index hospitalization and premature
discharge were significantly more likely to be identified as the cause of the readmission in
the early period, while problems with post-discharge follow-up and monitoring and end of
life issues were more likely to be identified as the cause of readmissions in the late period.
Taken together, these findings suggest that readmissions occurring within the week
following hospital discharge are more preventable and more likely to be caused by factors
over which the hospital has direct control than those occurring later in the 30-day window
following hospital discharge.

These findings suggest that hospitals are more likely to be successful at preventing
readmissions occurring within the first week after discharge, after which interventions to
prevent readmission may be more effective when targeted to the ambulatory care
environment. This is consistent with our prior work, which showed that factors related to the
index hospitalization such as acute illness burden and discharge timing were more closely
associated with early readmissions than late readmissions (13), and our follow-up work,
which showed that mean preventability scores were significantly higher in this early period
compared to the late period by blinded physician review in a single center study (31). In the
current study, we were able to address our hypothesis directly with a geographically diverse
multicenter sample, improving upon external validity. Our findings are also supportive of
prior work by others’ who demonstrated the inter-hospital variability in readmissions is
highest during post-discharge days 0-7, suggesting this is a more ideal timeframe to capture
hospital-attributable readmissions (7).

Our assessment of causality provides more insight into potential targets to prevent
readmissions in these two timeframes. Compared to late readmissions, early readmissions
were more likely to be caused by problems with physician decision making related to
diagnosis and treatment during the index admission. Specifically, the adjudicators cited
missed diagnoses and inadequate treatment of the admitting condition as reasons for early
readmissions significantly more frequently than for late readmissions. The adjudicators also
cited premature discharge as more likely to be the cause for early readmissions. This may be
explained by the fact that more patients in the early cohort had incomplete diagnostic work-
ups on the day of discharge than those in the late cohort. Although physician cognitive error
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may play a role in premature discharge, hospitalists face a number of significant pressures in
our current healthcare system that could be influencing discharge timing decisions, including
external pressure to drive down length of stay and shift non-urgent evaluation and treatment
from the inpatient to outpatient setting. This points to a potential source of bias regarding
optimal discharge timing that is potentially harmful to patients and should be explored
further.

The analysis of causality also found inadequate monitoring and management of symptoms
post-discharge as significantly more prevalent for late readmissions. Specifically, we found
the long wait times and inability to keep post-discharge follow-up appointments with
primary care providers were more often cited as causing late readmissions than early
readmissions. These findings also support our hypothesis that late readmissions are driven
by factors outside of the hospital and in the ambulatory care environment, where post-
discharge monitoring and follow-up care could be better tracked and managed. This presents
a potential area for intervention in ambulatory care clinics.

Finally, we found issues related to end of life care and advance care planning more likely to
be cited as a cause for late readmissions. Specifically, we found that presence of a terminal
illness with a preference to pursue aggressive medical care rather than palliative care was
significantly more likely to be considered a contributing factor for late than early
readmissions. These findings also support our conceptual model and prior work (13), in that
a patient with a terminal illness who desires aggressive care has a high likelihood of being
readmitted as a function of progression of their disease rather than hospital or ambulatory-
sensitive care processes, leading to inevitable readmissions rather than preventable ones.

The most important limitation of our study is that the physician adjudicators were not
blinded to the timing of the readmission, as this was not a pre-specified analysis. While the
adjudicators were not explicitly instructed to make note of readmission timing as an aim of
the original study, knowledge of readmission timing could have biased their assessment of
preventability or informed their choice of location where an intervention to prevent the
readmission would have been most effective. It should be noted that while the possibility of
bias is present, the current study is consistent with our findings in our prior single center
study where the methodology for physician adjudication did involve blinding the
adjudicators to the timing of the readmission (31). Additionally, all of the sites included in
our population were academic medical centers, where patients are often not local, and
carrying out usual transitions in care processes can be a challenge. These out-of-network
patients were not included in the cohort unless they were readmitted to one of the sites in our
dataset, thus potentially limiting generalizability. These findings should be validated in
community hospitals and hospitals with full access to readmission data.

It is also important to note that there can be a great deal of disagreement among adjudicators
in preventability determinations, which may have contributed to the heterogeneity in our
outcomes across sites (32). Accordingly, differences in preventability by site can reflect
either true differences in preventability, or differences in calibration of the adjudicators in
their probability of assigning preventability. We attempted to mitigate this by employing an
in-depth training process for adjudicators, a dual-physician review process to allow for some
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degree of internal calibration, and providing descriptive analyses stratified by hospital site.
Although we observed substantial site-level variability in the magnitude of differences in
preventability and ideal location for an intervention between early and late readmissions, the
direction of the relationship was consistent across the majority of sites. Nonetheless, we
cannot rule out that differences in care processes or differences in preventability
determinations between sites could have confounded our results.

Our findings have several additional implications. An ideal accountability metric should
reflect a care process or system over which the organization or individual that is penalized
has direct control. As such, the timeframe used for this accountability metric is critically
important, specifically given the concerns that the 30-day readmission rate has introduced
disparities in penalties, with the highest burden affecting hospitals caring for the most
socially disadvantaged patients (33). The timeframe used must strike a balance between
simplicity and validity (2). It is not feasible to recommend direct clinician review of the
medical record to assess preventability. However, until hospital discharge is viewed as a
population management task that will only succeed with successful integration between
hospital and primary care teams, and where penalties are equally shared by the inpatient and
ambulatory environments, a more evidence-based timeframe to capture this difficult
construct could strike this balance.

We believe that using a 7-day cut-off would continue to incentivize hospitals to develop
processes of care to reduce readmissions, while simultaneously avoiding inappropriate
penalization. This idea is supported by our finding that the hospital was identified as the
ideal location for an intervention to reduce early readmissions nearly half of the time
compared to about one quarter for late readmissions. Taken together, we believe that our
findings provide strong evidence for a 7-day readmission rate as a superior accountability
measure for the hospital setting.

However, while changing the timeframe may address the problems faced by hospitals as a
result of potentially undeserved financial penalties, a simple cut-off is unlikely to be the
answer to providing our patients with the most high-quality and safe transitions in care at
discharge. This effort will require a multi-faceted integration between hospitals and primary
care offices, and better quality measurement. In addition to best practices for discharge
planning, our results suggest that hospitalists should focus on interventions to reduce
cognitive errors that affect diagnosis and treatment planning. The extent to which incentives
imposed by hospital systems to increase throughput result in premature discharge and
readmission should be further examined. Outpatient systems should prioritize the
development of multi-disciplinary care management systems for post-discharge monitoring,
and expanded access to the primary care team for timely post-discharge follow-up
appointments. And finally, we believe that the quality metric used to measure and promote
success in this realm must change. Shared accountability over the 30-days between hospitals
and outpatient practices, possibly with weighted penalties by readmission timing, would
engage outpatient practices in readmission reduction efforts, and reduce unfair financial
penalties on hospitals, which have negative downstream effects on the patients they serve.
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In summary, in a cohort derived from 10 academic medical centers, we found that
readmissions within the first seven days following hospital discharge were more likely to be
preventable than those occurring within a late period of 8-30 days. Early readmissions were
more likely to be amenable to interventions within the hospital, and more likely to be caused
by factors for which the hospital is directly accountable, such as problems with physician
decision-making and premature discharge. Late readmissions were more likely to be
amenable to interventions outside of the hospital, and were more likely to be caused by
factors for which the hospital has less direct control, such as appropriate monitoring and
managing of patients’ symptoms after discharge by the primary care team, and end of life
preferences. We believe it is time to change the model for patient outcomes after hospital
discharge to one that recognizes shared accountability for readmissions among the entire
spectrum of care. If this cannot be achieved in the short term, our findings suggest that a 7-
day readmission window will more accurately capture preventable hospital readmissions.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1:

Proportion of early and late readmissions that were preventable at each of the ten hospital

sites.
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Figure 2:

Pooled, adjusted proportion of readmissions ascertained as preventable using a standard
algorithm and physician adjudication at all ten hospital sites. The bottom and top edges of
the boxes represent the pooled 25 and 75t percentiles, the center horizontal line is drawn

at the 50t percentile (median), and the vertical lines represent the most extreme
observations.

Ann Intern Med. Author manuscript; available in PMC 2018 December 05.




1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Graham et al.

Initial Hospitalization and Patient Characteristics by Readmission Timing

Table 1:

Early Late
Readmissions ~ Readmissions
(0-7d post- (8-30d post-
discharge) discharge)
n=301, 36.6% n=521, 63.4%
Age mean, (SD) 54.7 (17.3) 55.5(18.3)
Index length of stay, mean, (SD) 5.8 (7.7) 5.5 (4.9)
Pre-admission Disposition *(%)
Homeless 6.3 5.8
Home without services 68.8 69.9
Home with services 11.6 12.7
Home Hospice 0.7 0.2
Home, services unspecified 5.0 3.8
Rehabilitation Facility 5.0 31
Chronic Care Facility 1.0 29
Other 1.0 15
Married or living as married (%) 36.5 33.2
Status of inpatient work-up (%)
Studies pending at discharge 7 216 20.0
Diagnostic work-up as outpatient’t 349 319
Did the patient have any of the following terminal
illnesses?
Stage Il or IV congestive heart failure 7.0 5.4
Hemorrhagic or ischemic stroke, degenerative 7.3 6.1
central nervous system disorder
Cancer 2.0 3.3
Severe COPD§ 169 175
Stable IV chronic renal failure// 57 61
Stage Il or IV congestive heart failure 15.0 12.9
Treatment indicating chronic illness
Dialysis 7.6 6.0
Chemotherapy 1.0 1.0
Anticoagulation 14.3 14.8
Opioids 49.2 51.6
Insulin 17.3 17.9
Lasix 17.3 18.2
English as a primary language (%) 90.4 935
Patient understood how to execute care plan (%) 92.0 91.5
Difficulty with transportation access (%) 20.3 21.6
Income vulnerability
Homeless (%) 4.7 4.2
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Early
Readmissions
(0-7d post-
discharge)
n=301, 36.6%

Late
Readmissions
(8-30d post-
discharge)
n=521, 63.4%

Difficulty meeting basic needs (%)
Social supports lacking (%)
Substance use disorder (%)

Process of care variables
Primary MD contacted at admission
Follow-up call to patient
Discharge summary within 24h
Post-discharge appointment made
Medication reconciliation

Primary MD contacted at discharge

11.4
16.7
9.0

63.8
13.6
78.1
66.8
86.7
48.5

10.8
15.6
6.6

59.5
14.8
75.8
61.0
84.3
41.3

*
At the time of the readmission

fDid discharge documentation note that test results were pending at time of discharge?

1zLWere there directions in discharge documentation that additional diagnostic work-up was to be completed as an outpatient?

§Chronic obstructive pulmonary disorder, oxygen-dependent or forced expiratory volume in 1second< 1L

/)

Glomerular filtration rate< 30 or current hemodialysis

Page 15

”Missing data for all variables was <3% (Length of stay- 0.5%, patient understood how to execute care plan- 0.7%, difficulty with transportation

access- 2.8%, difficulty meeting basic needs-0.7%, social supports lacking-0.5%, substance use disorder-0.9%)
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Table 2:

Physician-adjudicated Readmission Preventability by Readmission Timing

Late
Readmissions
(8-30d post-
discharge)
n=521, 63.4%

Median of
Risk Differences
Across Sites
(25t 75t percentile)

Early
Readmissions
(0-7d post-
discharge)
n=301, 36.6%
*
Preventability (%) 362
Preventability, alternate definition (%) F 226
Preventability (OR, 95% CI)* 20(15-28)
Ideal location for an intervention to
prevent a readmission (%)?//
Hospital 47.2
Home 14.0
Outpatient Clinic 6.6
Emergency Department 3.7
Other 14.6

23.0

125

Reference

25.5
19.4
15.2
4.0
18.4

13.0 (5.5, 26.4)

12.4 (1.6, 21.6)

22.8(17.9, 31.8)
-5.6(-17.1,6.1)
-10.0 (-12.2, —4.6)
-2.0(-3.1,15)
-6.6 (-11.8, 1.5)

Page 16

*

Defined as a preventability score of 24 on a 6 point ordinal scale, (1= No evidence for preventability, 2= slight evidence of preventability, 3=
preventability less than 50-50 but close call, 4= preventability more than 50-50 but close call, 5= strong evidence for preventability, 6= virtually
certain evidence for preventability), which is the standard approach

TDeﬁned as a preventability score of =5 on this scale, presented as a sensitivity analysis

iUsing logistic regression to model the odds of a preventable readmission for early vs. late readmissions, adjusted for hospital site, patient age, and
all process of care variables listed in Table 1

)

most effective.

Ann Intern Med. Author manuscript; available in PMC 2018 December 05.

After reviewing each admission and readmission pair, adjudicators determined where an intervention to prevent the readmission would have been



Page 17

Graham et al.

(ro-'19-) 9¢e-
(01-"L'01-) 6°€-
(0'8T-) 51~
(ze'zy-)oe
(L8'T2-) 9T
(Tz'ss-)ze-
(59'6€-)GT
(5z'9¢e-)8T-
(€'TT'9'6-) T'0-
(rs'2o)se
(€¥T'7'9-) 99
(6'0-'6'L-) L'v-
(8T'T9-) 90-
(Tzr'18-)v'9
(6€'T2-)ET
(Sz's1-)1e
(0z'e9-)ee-
(G2've-) 9T
¥9'T1-)0e
(eL's¥-)60
(56 '6v-) 8'1-
(ze'81-) G0
(r'1-'e6-) €G-
(20-'6v-) 62~
(68 '0¢-) T0-

(€2'TL1-)8TI-

Sainseall JusLIeal) ||y pue uonezijendsoy sjueM 1S INg a41| Jo pua Bulieau Jused

Buluue|d a1eDd soueApY//a4iT 40 pug

Ajareridosdde dn pamojjoy 10U a1em wes) [eriul Ag paJapio SINsal 1S9
uoleUIPI002 81ed 3hieydsIp-1sod 1oy paydeal aq 0} 3|geun Jusited
sJapinoid Juairedino 0} uorewlojul Jueniodwi Aejal Jou pIp weal

abreyosip Jaye uoos AjIUaIdIYNS Jou atam syuawiuiodde dn-mojjo4
afueydsip 03 Joud pajnpayas 1ou aiam suswiuiodde dn-mojjo4

ueldIsAyd ased Arewiid e pey juaired ay) 1ey) a1nsua Jou pIp wea|

aleD Jo Ainunuo)

3WOY Je S3INAIE 81ed-4|3S Jayio0 Buibeuew A)ndiyip pey Ajiwey 4o Jusiied
awoy Je swoldwAs Buibeuew Anouip pey Ajiwey 1o Jusied
sue|d abreyosip-1sod Jo ssauaseme paxde| Juailed

Juawredap AousBiawa sy 01 06 0] UsYM ‘19€1U0D 0} OYM JO SSBUBIeME PaxIe| Judied

uononasu| yuawabeue Jjas

919]dwooul a1am spaau [ealsAyd Jo Juawissasse Juaiedu|

sueld abreyasip ui papnjaul Jou swelboid Alunwwod palinbal jusied
JUBIOLYNS JO B|GR[IeAR JOU SeM ey SJaylo woly djay [euonippe paiinbai jusired
aWOY Je SA0IAISS SS80J. 0 3] 10U SeM Judlted

suejd aBreyosip Ul papnjoul 8soy) UBY) S80IAISS SLIOY JUI3LLIP 10 [euonippe palinbal jusied

su10ddng Allunwiwio) pue [e100s

Burionuow aseasip 40 xoe]

aunpadoud papaau 1noyum abieydsiq

sjuawiuiodde abreyasip-1sod dasy 01 9|qe 10U Sem Juaired

(s)4apinoad juairedino yum dn-mojjoy 1siiy pue abireyasip usamiag awil Buoj Ajareridosddeu

uoneao| abreydsip Jo adloyd ayerdosddeu)

abueyosip 1aye swordwAs buibeuew pue Bulioyuow
*

(ajnuaouad
nSL'pS2)
SAMUS SS040Y
saoualaya
SIY JO uelpaiN

98 €g
8'€T 08
90 €0
[ L'T
9y L'S
8'8 99
¥'0T 00T
¢ LT
8'8T 69T
A 687
V'Ee '6E
99 L'e
9'6 €L
6°Gy 8’67
S'€ (24
¢y €9
9€T €T
oy (24
8'6 et
| x44 9ve
Let 97T
5S¢ o€
60T L'S
00T 09
9'S €6
C'Ee €6c
%V'€9 ‘T¢G=U  %99€ ‘TOE=U
(abaeyosip (ebaeyosip
-1s0d pog-8)  -1sod p/—0)
SUOISSILUPEaY  SUOISSIWLpPeay
a1e Ajre3

Author Manuscript

Buiwi] uolssiwpeay Ag uolssiwpeay 01 BunngLIuo) $1019e JO JUBWISSASSY ,S101ea1pnipy

€ 9lqeL

Author Manuscript

Author Manuscript

Author Manuscript

PMC 2018 December 05.

in

available

Ann Intern Med. Author manuscript



Page 18

Graham et al.

sioyea1pnipe ueldisAyd Aq paloslas sem A1oBaled siyy wody 1039e) T 1ses| 1e Yarym ynm Aouanbaiy syl sjussaldal Aiofisred yoes Jo mou doy ay |
p

(60-‘02-) 8°T- L2 LT SuoIyedIPaW ploye pInod jusiied ainsus 0 sda)s ajenbapeu]
(TTvz-)vo- L9 99 82U8J3YPe-UoU 10 S199)43 apIs 4o} Buliojuow syenbapeu]
(0z‘Cs-)62- 61T €6 Burioyuow [ans| Bnup syenbapeul/awoy Je suolyedlpaw afeuew o} Anjiqeul Jan1Baledusiied

(oe‘20-)ve 8y €g uawiBas uoryeatpaw afireydsip o Buipuelsiapunsiw JaniBasedusied
(z0'ss-) Le- 0'G 12 uonaesa)ul asessip-Hnip 1o Bnig-bnig
(06'8T-) T'T- 12 (4 s19pJ0 aBreydsIp ui si013

(87 '80)€e 90 o uoissiwpe xapui Burinp A101s1y uoirealpaw uolssiwpeaid ayy Buiiel ul siolg

(zz'vor-)0 112 9'8T JuaAg BnuQ 8SJBAPY 10 WB|GOId UOITEdIPaIA

(62'02-)6¢C 4% 0L juaired Jwpe 03 pap1osp Ajreridosddeur g3
0T1'81-) ¥'1- o 0T awoy woJy yuawredsp Aouabiawa 03 awod 03 pjoy Ajareridoiddeur Jusired
(92'81-) 8T~ 90 10 Juswiiedap AouasBiaws 01 AjIoey 8INde-gns Wody Juss Ajsreridosddeul Juaired

(6'2'92-)6C 9G 9L uolssiwpeay Buiuiaouo) Bursien-uoisiosq
(0€z'92) 9T L€ €97 uonezijendsoy xapul Wolj uoos 00} pabireyasip Jualied

(05‘0z-) 8T € (137 uolssiwpe xapul Burinp ured Jo Juswieas) ayenbapeu|

(L'ST'0T) 9% TL [587a) UoISSIWpPE Xapul 8yl BuLINp SUOIIPUOD [BIIPAW JO JUBWIeal) ayenbapeu|

(68'TT)L9 oY 90T uolssiwpe xapul ay} Burnp sisoubelp passiiy
(592 '8'6) T'HT STT 682 swa|qoad annadeay 1o ansoubeiqg
(T°0°T'5-) 09— 4] o€ PajUBINIOP 10U UOISSNISIP 819 JO s[eob pue ssaujl abels-pus YIm Jusiied
(gz'Tv-)9¢- ¥'S o€ Pa)INsu0a Jou a1ed aAel|[ed Ing ssauj|l abels-pua Yim Jualied
(L1-'02-) 81~ 90 0 swoydwAs abeuew 03 ajgeun 1ng ‘ated ad1dsoy Jo aaneljjed Buialadal Juaired

(eInusotad %Y'€9 'T2G=U  %9'9€ 'T0E=U
G2 pS2) (abaeyosip (abaeyosip

S9)IS SS040Y -1sod pog-g) -1sod p./-0)

ssouaJapla SUOISSILUPEaY  SUOISSILUPEaY
Sy JO UeIpaIN are] Are

Author Manuscript

Author Manuscript Author Manuscript

Author Manuscript

PMC 2018 December 05.

in

available

Ann Intern Med. Author manuscript



	Abstract
	INTRODUCTION
	METHODS
	Setting and Study Cohort
	Data collection
	Analyses
	Role of the Funding Source

	RESULTS
	DISCUSSION
	References
	Figure 1:
	Figure 2:
	Table 1:
	Table 2:
	Table 3

