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Abstract

Importance—An increasing number of older, community-dwelling adults have functional
impairments that prevent them from leaving their homes. It is uncertain how many people who
live in the United States (U.S.) are homebound.

Objective—To develop measures of the frequency of and ability to leave the home, and to use
these measures to estimate the homebound population in the U.S. population.

Design—Cross-sectional data from the National Health and Aging Trends Study, collected in
2011.
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Setting—Contiguous U.S.

Participants—Nationally representative sample of non-institutionalized Medicare beneficiaries,
ages 65 and older (n=7609)

Exposure(s) for observational studies—We defined homebound persons as those who
never (completely homebound) or rarely (mostly homebound) left the home in the past month. We
defined semi-homebound persons as those who only left the home with assistance, or had
difficulty or needed help leaving the home.

Main Outcome(s) and Measure(s)—We compared demographic, clinical, and healthcare
utilization characteristics across different homebound status categories.

Results—In 2011, the prevalence of the homebound was 5.6% (95% Cl= 5.09%-6.14%),
including an estimated 395,422 people who were completely homebound and 1,578,984 who were
mostly homebound. Among the semi-homebound, the prevalence of those who never left home
without personal assistance was 3.3% (95% CI1=2.82%-3.77%) and the prevalence of those who
required help and/or had difficulty was 11.7% (95% CI1=10.89%-12.6%). Completely homebound
individuals were more likely to be older, female, non-White and have less education and income
than the non-homebound population (all p<0.05), to have more chronic conditions (4.9 vs. 2.5,
p<0.001), and to have been hospitalized in the last 12 months (52.1% vs. 16.2%, p<0.001). Only
11.9 % of completely homebound individuals reported receiving primary care services at home.

Conclusions and relevance—In 2011, 5.6% of the elderly, community-dwelling Medicare
population, about 2 million people, were completely or mostly homebound. Our findings can
inform improvements in clinical and social services for these individuals.

BACKGROUND

An increasing number of older, community-dwelling adults have functional impairments
that prevent them from leaving their homes.? The homebound have high disease and
symptom burden, substantial functional limitations, and higher mortality than the non-
homebound. 13 The homebound also use healthcare services at high rates. 456

The Patient Protection and Affordable Care Act has spurred the development of new health
service delivery models to serve the homebound, including the Independence at Home
demonstration program’:8 and multidisciplinary home-based primary care programs that
deliver medical and social services.?10.11 There is evidence of cost savings.1?

It is uncertain how many people who live in the United States (U.S.) are homebound.
Medicare defines homebound status in the context of reimbursement for Part A skilled home
health care services.13 Although receipt of home care services is often used to define the
homebound population,! this measure may not reflect the actual number of people who are
homebound. Home health care recipients may only have a temporary need for home care
services, and most people who are homebound do not receive Medicare home health care
services. Disability has been used to estimate the homebound population.141 This
approach, however, has focused on the need for personal assistance rather than whether the
individual is limited to their home.16
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We developed measures of the frequency of and ability to leave the home, and used these

measures to more accurately estimate the homebound population in the U.S.

Study sample

Measures

Data are from the first round of the National Health and Aging Trends Study (NHATS), a
population-based survey of late-life disability trends and trajectories. 151718 NHATS drew a
random sample of individuals ages 65 years and older living in the contiguous U.S. from the
Medicare enrollment file on September 30, 2010 with oversampling of those over age 90
and non-Hispanic blacks. Interviews were completed in 2011 and yielded a sample of 8,245
persons, and a 71% response rate. Two-hour in-person interviews were conducted to collect
detailed self-reported information on participants’ physical capacity, activities of daily life,
chronic health conditions and economic status. Physical and cognitive performance batteries
were also conducted. Our sample included all participants in settings other than nursing
homes (n=7609). Proxy respondents were interviewed when the sample person could not
respond (6%).1° The Johns Hopkins University Institutional Review Board approved the
NHATS protocol, and all participants provided informed consent.

The NHATS has no pre-defined measure of homebound status. We used gerontological
conceptual frameworks to develop measures in which the impact of disability is based on the
confluence of personal capacity and the ability of social support to compensate for
limitations in capacity. 1520.21 Thus, many older adults may be unable to leave their homes
without assistance or have difficulty doing so, but this lack of capacity may be partially or
fully remediated by the availability of personal assistance. We created measures based on
(1) the frequency that individuals leave home; (2) whether the individual had difficulty
leaving the home; and (3) whether help was required to leave the home. We used a series of
questions that respondents were asked as part of a mobility questionnaire (Figure). First, we
determined the frequency of activity by respondents’ reports of how often they left the home
to go outside in the last month. Response options were: every day, most days (5-6 days per
week), some days (2-4 days per week), rarely (once a week or less), and never. Respondents
who reported that they ever went outside were asked whether they needed assistance. Those
that reported needing help were asked if they were ever able to go outside by themselves.
Respondents who ever went outside without help then reported whether they had difficulty
doing the activity alone (regardless of use of assistive devices) in the last month.

We categorized individuals across three main measures: (1) homebound, (2) semi-
homebound and (3) not homebound (Table 1). Homebound individuals never or rarely left
the home; we divided them into the “completely homebound,” who never went out in the
last month, and the “mostly homebound,” who went out once a week or less. Semi-
homebound individuals left the home, but were at risk of becoming homebound either
because getting out of the home was difficult, or they needed personal assistance to do so.
Thus, we divided them into individuals who never left the home without personal assistance
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and those who needed help or had difficulty leaving the home. The remainder of the
population was considered non-homebound.

Our analyses included demographic data: age, gender, race, education, marital status,
income, language and living arrangements. Clinical data were based on self-report and
included whether a doctor had ever told a subject that they had individual health conditions.
We created a count of 13 self-reported chronic conditions to reflect multimorbidity: heart
attack, heart disease (including angina, congestive heart failure), high blood pressure,
arthritis, osteoporosis, diabetes, lung disease, stroke, dementia/Alzheimer’s disease, cancer,
depression, anxiety and broken or fractured hip. Depression was defined as a score of 3 or
greater on the two item (“feeling down, depressed, or hopeless” and “having little interest or
pleasure in doing things”) Patient Health Questionnaire.22 Dementia was classified as
probable, possible, or none based on report of diagnosis and/or cognitive testing.23 We
recorded data on self-reported visits to a ‘regular’ doctor and hospital stays in last 12
months.

Analysis

We applied analytic survey weights, 24 to adjust for differential nonresponse based on
individual variables (e.g., race/ethnicity, age) and county and census-tract level data and
produced count and national prevalence estimates, with 95% confidence intervals (Cl), of
community dwelling homebound Medicare beneficiaries ages 65 and over. We report
descriptive statistics for the entire NHATS sample and homebound categories (homebound,
semi-homebound and not homebound), including demographic, clinical, and health care
utilization characteristics. We compared differences between each sub-group and the
completely homebound population using t-tests and chi-square analyses. All analyses
accounted for complex survey design and were performed with Stata version 12 (College
Station, Texas).

RESULTS

As shown in Table 1, the prevalence of the completely homebound was 1.1% (95% Cl=
0.93%-1.34%), an estimated 395,422 people. The prevalence of the mostly homebound was
4.5% (95% Cl=4.02%-4.97%), an estimated 1,578,984 people. Among the semi-
homebound, the prevalence of those who never left home without personal assistance was
3.3% (95% Cl=2.82%-3.77%) and the prevalence of those who required help and/or had
difficulty was 11.7% (95% CI1=10.89%-12.6%). About 80% of the population was classified
as non-homebound.

Completely homebound individuals were older (83.2 vs. 74.3 years, p<0.001), and more
likely to be women (67.9% vs 53.4%, p=0.006) and non-White (34.1% vs. 17.6%, p<0.001)
than those who were not homebound (Table 2). Completely homebound individuals had
significantly less education and lower income than those who were not homebound or the
semi-homebound individuals who needed help and/or had difficulty leaving the home. The
completely homebound and the mostly homebound had similar demographic characteristics,
except the mostly homebound were more likely to live alone.

JAMA Intern Med. Author manuscript; available in PMC 2016 February 10.
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Of the completely homebound, 70% reported that they were in fair or poor health (Table 3).
The completely homebound had on average twice as many chronic conditions as those who
were not homebound (4.9 vs. 2.5, p<0.001) and were significantly more likely to be
depressed or to have possible or probable dementia. The completely homebound and the
semi-homebound who require personal assistance had similar needs for help with self-care
activities.

The homebound and semi-homebound were more likely to have been hospitalized in the past
year (rates ranging from 38%-52% across categories) than the non-homebound (16%). Of
the completely homebound, 11.9% reported that they received primary care at home,
significantly more than the comparable percentage for the semi-homebound or non-
homebound groups (p<0.001).

DISCUSSION

We found that about 5.6% of the elderly, community-dwelling Medicare population, about 2
million people, were completely or mostly homebound in the U.S. in 2011. By comparison,
the U.S. nursing home population was 1.4 million in 2012.25 The homebound included
about 400,000 people who were completely homebound and about 1.6 million who only left
the home with another person, or had difficulty leaving the home alone.

Medicare defines homebound status in the context of determining patient eligibility to
receive services under the Part A skilled home health care benefit. Such patients must (1) be
under a doctor’s care, (2) need skilled services, (3) receive services from a Medicare-
approved home health agency, and (4) because of illness or injury, need the aid of
supportive devices, special transportation, or assistance from another person to leave their
home or have a condition for which leaving the home is medically contraindicated.3 Our
conceptual approach to defining homebound status focused on the individual’s ability to
leave the home. A measure based on eligibility for Medicare services may not reflect the
number of people who are, in fact, unable to leave the home.

Consistent with previous research?® we found that homebound or semi-homebound status
are associated with markers of greater socioeconomic vulnerability, such as advanced age,
low income, and higher prevalence of hospitalization. Although these individuals often are
disabled or have chronic illness, being homebound or semi-homebound might also result
from social, psychological, and environmental phenomena. Semi-homebound individuals
who never leave home without personal assistance are similar in terms of disease burden and
functional capacity to the completely homebound. This finding suggests that social support
may be as important as medical factors in determining whether a person is completely
homebound.2” An individual who may be homebound because they have limited disability
but live in an apartment or house with entrance stairs exemplifies the potential role of
environmental factors. Research should examine whether adaptations to disability,° such as
home accommodations (e.g., stair lifts or grab bars) and the use of assistive devices (e.g.,
canes or wheelchairs), modify homebound status.

JAMA Intern Med. Author manuscript; available in PMC 2016 February 10.
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Of the completely homebound, we found that only 11.9% reported that they received
primary medical care services at home. Our measures of homebound status may be helpful
for targeting patients for programs that serve the homebound, and for developing new
programs. As Medicare considers home health payment reform?® and changes in the
methods of paying for medical care, the development and dissemination of home-based
primary care and associated quality frameworks is essential.2® Much of what we know about
the homebound is based on studies of those who receive home health care services39:31:32 or
home-based primary care.33-35 Combining survey data with administrative data on service
use may inform the development of improved clinical services for homebound individuals.

Our study has limitations. This study was cross-sectional and therefore cannot account for
the variable nature of disability, such as when individuals experience disabilities, and then
recover. As longitudinal data become available from the NHATS, the stability of
homebound status can be examined. There also may be seasonal variations in homebound
status- depending on the local climate some individuals may be more likely to be
homebound in winter months. Our measures of homebound status were constrained by the
items and skip patterns within the NHATS mobility questionnaire. For example, the
mobility questions were limited to activities within the last month and no information was
collected about reasons why individuals did not leave the home. We were also unable to
determine how much difficulty those who are completely homebound or reliant on personal
assistance would have leaving the home independently. Additionally, the 6% of instances
where interviews were with a proxy may contribute to measurement error. Finally, it is
possible that the homebound were overrepresented among study non-responders; if so, the
number of homebound in the U.S. would be higher than our estimates. These limitations
notwithstanding, our findings provide an estimate of the homebound population in the U.S,
which can inform improvements in clinical and social services for these individuals.

Acknowledgments

Funding/Support:

National Health and Aging Trends Study (NHATS) is sponsored by the National Institute on Aging (grant number
NIA U01AG32947)

Dr. Ornstein’s work was supported by National Institute on Aging (grant number KO1AG047923) and the National
Palliative Care Research Center. Dr. Szanton’s work was supported by the Robert Wood Johnson Nurse Faculty
Scholars program (69351). Dr. Kelley was supported by National Institute on Aging (grant number
1K23AG040774-01A1) and American Federation for Aging Research.

References

1. Qiu WQ, Dean M, Liu T, et al. Physical and mental health of homebound older adults: an
overlooked population. J Am Geriatr Soc. 2010; 58(12):2423-2428. [PubMed: 21070195]

2. Cohen-Mansfield J, Shmotkin D, Hazan H. The effect of homebound status on older persons. J Am
Geriatr Soc. Dec; 2010 58(12):2358-2362. [PubMed: 21087220]

3. Kellogg FR, Brickner PW. Long-term home health care for the impoverished frail homebound aged:
a twenty-seven-year experience. J Am Geriatr Soc. 2000; 48(8):1002-1011. [PubMed: 10968309]

4, Kronish IM, Federman AD, Morrison RS, Boal J. Medication utilization in an urban homebound
population. J Gerontol A Biol Sci Med Sci. 2006; 61(4):411-415. [PubMed: 16611710]

JAMA Intern Med. Author manuscript; available in PMC 2016 February 10.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Ornstein et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Page 7

. Jencks SF, Williams MV, Coleman EA. Rehospitalizations among patients in the Medicare fee-for-

service program. N Engl J Med. 2009; 360(14):1418-1428. [PubMed: 19339721]

. Desai NR, Smith KL, Boal J. The positive financial contribution of home-based primary care

programs: the case of the Mount Sinai Visiting Doctors. J Am Geriatr Soc. 2008; 56(4):744-749.
[PubMed: 18331296]

. DeJonge KE, Taler G, Boling PA. Independence at home: community-based care for older adults

with severe chronic illness. Clin Geriatr Med. Feb; 2009 25(1):155-169. ix. [PubMed: 19217500]

. [Accessed Septemer 19, 2014, 2014] Independence at Home Demonstration. 2014. http://

innovation.cms.gov/initiatives/independence-at-home/

. Smith KL, Ornstein K, Soriano T, Muller D, Boal J. A multidisciplinary program for delivering

primary care to the underserved urban homebound: looking back, moving forward. J Am Geriatr
Soc. Aug; 2006 54(8):1283-1289. [PubMed: 16914000]

Smith KL, Soriano TA, Boal J. Brief communication: National quality-of-care standards in home-
based primary care. Ann Intern Med. 2007; 146(3):188-192. [PubMed: 17283350]

Beales JL, Edes T. Veteran’s Affairs Home Based Primary Care. Clin Geriatr Med. Feb; 2009
25(1):149-154. viii-ix. [PubMed: 19217499]

Eric De Jonge K, Jamshed N, Gilden D, Kubisiak J, Bruce SR, Taler G. Effects of Home-Based
Primary Care on Medicare Costs in High-Risk Elders. J Am Geriatr Soc. Jul 18.2014

Centers for Medicare & Medicaid Services. Department of Health and Human Services. Home
Health - Clarification to Benefit Policy Manual Language on Confined to Home Definition. 2013.

Levine SA, Boal J, Boling PA. Home care. JAMA: the journal of the American Medical
Association. 2003; 290(9):1203-1207. [PubMed: 12953004]

Freedman VA, Kasper JD, Spillman BC, et al. Behavioral adaptation and late-life disability: a new
spectrum for assessing public health impacts. Am J Public Health. Feb; 2014 104(2):e88-94.
[PubMed: 24328656]

Gill TM. Disentangling the disabling process: insights from the precipitating events project.
Gerontologist. Aug; 2014 54(4):533-549. [PubMed: 25035454]

Wolff JL, Spillman B. Older adults receiving assistance with physician visits and prescribed
medications and their family caregivers: prevalence, characteristics, and hours of care. The
journals of gerontology. Series B, Psychological sciences and social sciences. Nov; 2014

69( Suppl 1):S65-72.

Allen SM, Piette ER, Mor V. The adverse consequences of unmet need among older persons living
in the community: dual-eligible versus Medicare-only beneficiaries. The journals of gerontology.
Series B, Psychological sciences and social sciences. Nov; 2014 69( Suppl 1):S51-58.

Kasper, JD.; Freedman, VA. National Health and Aging Trends Study User Guide: Rounds 1 & 2,
Final Release. Baltimore: Johns Hopkins University School of Public Health; 2014. http://
www.nhhats.org/scripts/documents/NHATS User_Guide R1R2_Final_Release Feb2014.pdf

Agree EM. The influence of personal care and assistive devices on the measurement of disability.
Social science & medicine (1982). Feb; 1999 48(4):427-443. [PubMed: 10075170]

Freedman VA. Adopting the ICF language for studying late-life disability: a field of dreams? The
journals of gerontology. Series A, Biological sciences and medical sciences. Nov; 2009 64(11):
1172-1174. discussion 1175-1176.

Kroenke K, Spitzer RL, Williams JB. The Patient Health Questionnaire-2: validity of a two-item
depression screener. Medical care. Nov; 2003 41(11):1284-1292. [PubMed: 14583691]

Kasper, JD.; Freedman, VA.; Spillman, B. NHATS Technical Paper #5. Baltimore: Johns Hopkins
University School of Public Health; 2013. Classification of Persons by Dementia Status in the
National Health and Aging Trends Study. http://www.nhats.org/scripts/documents/
NHATS_Dementia_Technical_Paper_5_Jul2013.pdf

Montaquila, J.; Freedman, VA.; Spillman, B.; Kasper, JD. NHATS Technical Paper #2. Baltimore:
Johns Hopkins University School of Public Health; 2012. National Health and Aging Trends Study
Development of Round 1 Survey Weights. http://www.nhats.org/scripts/documents/
NHATS_Round1_WeightingDescription_Nov2012.pdf

JAMA Intern Med. Author manuscript; available in PMC 2016 February 10.


http://innovation.cms.gov/initiatives/independence-at-home/
http://innovation.cms.gov/initiatives/independence-at-home/
http://www.nhats.org/scripts/documents/NHATS_User_Guide_R1R2_Final_Release_Feb2014.pdf
http://www.nhats.org/scripts/documents/NHATS_User_Guide_R1R2_Final_Release_Feb2014.pdf
http://www.nhats.org/scripts/documents/NHATS_Dementia_Technical_Paper_5_Jul2013.pdf
http://www.nhats.org/scripts/documents/NHATS_Dementia_Technical_Paper_5_Jul2013.pdf
http://www.nhats.org/scripts/documents/NHATS_Round1_WeightingDescription_Nov2012.pdf
http://www.nhats.org/scripts/documents/NHATS_Round1_WeightingDescription_Nov2012.pdf

1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Ornstein et al.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

Page 8

Centers for Disease Control and Prevention. Long-term Care Services in the Unites States: 2013
Overview. Vol. 1. National Health Care Statistics Report; 2013. www.cdc.gov/nchs/data/nsltcp/
long_term_care_services_2013.pdf [Accessed March 20, 2015]

Cohen-Mansfield J, Shmotkin D, Hazan H. Homebound older persons: prevalence, characteristics,
and longitudinal predictors. Archives of gerontology and geriatrics. Jan-Feb;2012 54(1):55-60.
[PubMed: 21420181]

Simonsick EM, Kasper JD, Phillips CL. Physical disability and social interaction: factors
associated with low social contact and home confinement in disabled older women (The Women’s
Health and Aging Study). The journals of gerontology. Series B, Psychological sciences and social
sciences. Jul; 1998 53(4):5209-217.

Rosati RJ, Russell D, Peng T, et al. Medicare home health payment reform may jeopardize access
for clinically complex and socially vulnerable patients. Health affairs (Project Hope). Jun; 2014
33(6):946-956. [PubMed: 24889943]

Leff B, Carlson CM, Saliba D, Ritchie C. The invisible homebound: setting quality-of-care
standards for home-based primary and palliative care. Health affairs (Project Hope). Jan 1; 2015
34(1):21-29. [PubMed: 25561640]

Scott TM, Peter I, Tucker KL, et al. The Nutrition, Aging, and Memory in Elders (NAME) study:
design and methods for a study of micronutrients and cognitive function in a homebound elderly
population. International journal of geriatric psychiatry. Jun; 2006 21(6):519-528. [PubMed:
16645938]

Bruce ML, McAvay GJ, Raue PJ, et al. Major depression in elderly home health care patients. Am
J Psychiatry. 2002; 159(8):1367-1374. [PubMed: 12153830]

Bruce ML, McNamara R. Psychiatric status among the homebound elderly: an epidemiologic
perspective. J Am Geriatr Soc. 1992; 40(6):561-566. [PubMed: 1534092]

Banach DB, Ornstein K, Factor SH, Soriano TA. Seasonal influenza vaccination among
homebound elderly receiving home-based primary care in New York City. Journal of community
health. Feb; 2012 37(1):10-14. [PubMed: 21533885]

Ornstein K, DeCherrie L, Gluzman R, Scott E, Kansal J, Shah T, Katz R, Soriano T. Significant
unmet oral health needs among the homebound elderly. Journal of the American Geriatrics
Society. 2015; 63(1):151-7. [PubMed: 25537919]

Ornstein K, Smith KL, Boal J. Understanding and Improving the Burden and Unmet Needs of
Informal Caregivers of Homebound Patients Enrolled in a Home-Based Primary Care Program.
Journal of Applied Gerontology. 2009; 28(4):482-503.

JAMA Intern Med. Author manuscript; available in PMC 2016 February 10.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Ornstein et al.

=]

How often did Some days (2-4 days) Did anyone ever
yougooutin —>| Most days (5-6 days) [—>i he|y on
the last month? Every day i
Rarely Yes
Never (<1 day)
How often go outside
Homebound Homebound by yourself?
Completely Mostly
Homebound Homebound
Semi-
Homebound
Never by Self
Figure 1.

Rarely
Most times
Sometimes

How much
difficulty did you
have leaving house
by yourself?

o e |

Alot
Some
Alittle

)

Semi-Homebound
Needs help and/or
has difficulty

Page 9

Not Homebound

Determining homebound status using the National Health and Aging Trends Study

(NHATS)

JAMA Intern Med. Author manuscript; available in PMC 2016 February 10.



Page 10

Ornstein et al.

Annoyp )
p5'800'82 | (%908 '92'8L) %eee6L | 189'S | (96€9°SL ‘%L9°€L) %99'hL Jo/pue djay InoLIIM eam Jad SoIM] 15e8] T N0 09 PUNOGALIOH 10N ‘¢
Aynoyp sey Jo/pue djay Ajnoip
6.G'evT'y | (%V92T '%68°0T) %vL TT 6T0'T | (%8T'¥T ‘%S9°2T) %6EET | SPaau Ing ‘(¥9am Jad 81Mm3) SBLUIBLUOS 1SES] 18 IN0 09 sey Jo/pue djay spasN ‘g
sanjasway Aq

68€'TGT'T (%LL°€ ‘%28'2) %9Z'E e (%867 ‘%S0'Y) %6y |  19ASU INg ‘(399M Jad 901M) SSLUIIBIOS JSe3] Je N0 09 319s Aq JanaN v punogatuoy-1wss ‘g
786'8/G'T (%L6'V ‘%20Y) %Lty 8z (%LT°9 ‘%ET'S) %29'S | UIUOW 1SB| BYI Ul INO JUBM (SS8] 10 8aM B 80U0) AjaIey Apson g

zey'see (%VE'T ‘%EB'0) %CT'T €eT (%L0°2 '%8Y'T) %SL'T Upuow 3se| 8y} Ul In0 JUSM JaASN Apldwod v punogawoH ‘T

JaquinN (12 %56) % PawbIdp | 19quinN | (1D %56) % payblamun uomuysa dnoafigns [9Ae]

Author Manuscript

Author Manuscript

'(609.2=U) TTOZ ‘serels panun ‘(SLYHN) Apnis spusiL Bulby
pue yijeaH JeuoneN ayl Buisn swoy ayl anea| 01 Alljiqe pue Aouanbaly Aq g9 abe salielo1jauaq asealpalA Buljjamp-A1IUNWWOID JO Jaquinu pue aduajensid

T alqel

Author Manuscript

Author Manuscript

JAMA Intern Med. Author manuscript; available in PMC 2016 February 10.



Page 11

_ _ _ _ _ _ preaipa|N Ag palanod

%6°8¢ %8'ET %€E'8 %8t %89 %T1'9C 000'09 <

%982 %1'TC %c'cc %/L'ST %6°TT %L.'9¢ 666'65$ — 000'0€$

%8'¢¢ %¢'8¢ %¢ 0€ %EE %0'6€ %EvC 666'6¢$ — 000'GT$

T00™> %L'6T 800° %6'9¢€ LT %€E"6€ 6V %597 %E'CY %8'€C 000'GT$ >

awoau|

%S'8E%T'E %€'99 %06°C9 %889 %8509 %0°Cy P3LUBIA J9ASN

%6°¢¢ %9°6€ %T1°0S %8Gy %8Sy %0°LC P3MOpIM

%v'cT %6°0T %¢C'8 %/.'ST %26 %6°TT PaLUBA 10N

T00™> %919 € %L'EY il %T°LE ¢ %1€ %S'6€ %089 J3UMBd/M SAIT J0 PaLLBA

snlels [ellae

%.'€S %8S'6€ %E Ve %.'8¢ %6°'6¢ %661 |00y2s ybiH<
%V'LC %€'S¢ %€"0€ %T'LC %¥'0€ %€E"LC Qa39/10043s yb1H
T00™> %6°LT 900° %ve €9’ %6°CE LS %91y %T'SE %S'1¢ 100Y2S ybiH uey) sse
uoneonp3y
%9V %9V %E'V %8’V %8’L %9V 1BY1o
%9'S %26 %LCT %S'ST %.0T %89 oluedsiH
%L %€ 0T %.°0T %80T %9'GT %T'8 d1uedsiH-uou yoe|g
T00° %V'Z8 oT %6°'S.L €C %ECL 6T %689 %6°'S9 %4508 oluedsiH-uou ‘alyMm
aoey
900° %V'€S L€ %€9 90 %¢'6L 45 %T'LL %69 %999 slews-
JapusD)
00> | Geoevs | 100> | (s0'8) T2 | = | eoze | w0 |Eoem|toomees | wroes | ((as)ueaw) aby
anjea-d _ _ anfen-d _ Ana1ip sey Jo/pue djay spesN _ anjen-d _ NECRELEIN] _ anjea-d _ AsoN _ Ajg191dwo) _ _
punogawoy 10N _ punogawoy-1wss _ punogawoH _ S1VHN [e10l _

Ornstein et al.

"TT0Z ‘salels panun ‘(SLYHN) Apms spuai L
Buiby pue yijeaH euolieN ayx Buisn snyels punogawoy Aq salel1d1jauaq asedlpal\ punogawoy Buljjamp-Allunwwod Jo sansLsideseyd salydeibowaq

¢ ?olgel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

JAMA Intern Med. Author manuscript; available in PMC 2016 February 10.



Page 12

Ornstein et al.

UolRIABD plepuels = 4S 810N

%9'TL %8°€9 %8°L9 %885 %EL %0L SIsylo YUM
LL %V'8¢ 60’ %¢'9¢ 6€’ %¢'CE [40) %C' TV %.¢ %0€¢ auolvy
Juswabue.lly BulAIT]
S0’ %V'8T 60’ %9°¢¢ 9 %9'G¢ 45 %T1'8¢ %¢'€C %.L'6T SOA
ysijbu3 uey Jayro abenbue]
wo> | e | eoo | %022 | o | weee | s | weee | weee | woz | S8A
anpea-d _ _ anfen-d _ Ana1ip sey Jo/pue djay spesN _ anjen-d _ NECRELEIN] _ anjea-d _ AsonN _ Ajg191dwo) _ _
punogawoy 10N _ punogawoy-1wss _ punogawoH _ S1VHN [e10l _

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

JAMA Intern Med. Author manuscript; available in PMC 2016 February 10.



Page 13

_ _ _ _ _ _ _ _ SANIAIOY 8489-4|9S

T00™> %L LL T00™> %6°0¢ € %L'E 100> %11 %L'T %879 S$320]q 9 1Se3] 1€ e\
Anoeded [eaisAyd

100> %0°L 29 %922 68" %EVT €6’ %912 %T'ST %Y'0T SOA
YuoA 1sed |jed

100> | (€§T)GC | TOO> 1) 6e 20 (e vy 60 easy | (waev (181)8C (as) ueaiy
(£1-0 abueu) suonipuoD Jo JaquinN

T00™> %81 T00™> %G'€E T0O %GS°LS 100> %L'GS %1°08 %T1¢ ‘weq 8|qeqold/a|qissod
uoryeslyisse|D enuswag

%0T %592 %6'TE %T'8E %€E'6S %b'vT €<
100> %9°68 100> %y'ZL 100> %.°G9 200 %985 %9°9¢ %818 -0
(9-0 abueu) (zOHJ) uoissaadag

1< %.°G¢ 100> %1'8¢ 0¢’ %T'9¢ 90 %0'T¢ %C'1E %8'G¢ 18dued
100> %L s %V’ LT o€’ %.°G¢ s %EEC %6°6T %0T aoas
100> %C'ET LT %6°€C €0’ %L LT 59 %0°L¢ %9°6¢ %V'ST aseasiq Bun

Ly %9'1¢ LT %.°2€ 60° %9vE [74 %6°CE %052 %6°€C sajeqeld
100> %E 61 86’ %ETL 144 %€°L9 16 %ETL %V'TL %.°€S SHHypY
100> %LVT 8T’ %6°9¢ 99’ %6°0€ LT %E'9C %S'€e %V’ LT aseasig HesH
<00’ %6'TT 99’ %S'TC 86° %€ 06 %0°€C %9°€C %vT oeNY LesH

sasessiq Pa1a0day-419s

100> %8'9T €00° %623 v0’ %9°'89 44 %6°29 %T'0L %S2 100d 10 Ited
yieaH parioday-419s

anjea-d anfea-d | Aynouip sey Jojpue diay spasN | enjea-d | jjes Aq aanaN | enjea-d Anson A19191dwio)
| | snend | | enend | | snend | | | |

punogawioy 10N _ puUNOgaWOoY-1WaS _ punogawoH _ S1VHN [elol _

Ornstein et al.

"TT0Z ‘saves panun (SLYHN) Apns spuaiL Buiby pue yiesH
[euoneN ay1 Buisn snieis punogawoy Ag salieIdljauaq aJedlpajA punogawoy Buljjamp-Alunwiwiod Jo $os1Ia1orIeyd UOHRZI|IIN 31ed Yi[eay pue [ealulld

€9l|qel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

JAMA Intern Med. Author manuscript; available in PMC 2016 February 10.



Page 14

Ornstein et al.

UOIRIAGD pJepuels = S ‘aireuuonsand YieaH uaned wall Z =zOHd 910N

80° #9T1T) 9T 26 (8v'1) 8T S0’ (6172) €2 €0’ (t9ddee | weaeT (621) LT (as)uesy
sAeis [e1idsoy Jo JaquinN
T0O™> %¢cC9T T00° %0'9€ Ll %9°0S TO’ %8'8€ %1°¢S %T1¢ SOA
syjuow ¢ 1se| ul Aess [endsoH
T00™> %¢cE€0 T00™> %0 100> %1€ 900° %67 %6'TT %G.L°0 SOA
1ISIA BWOY © SeM 10300p Jejnbay
€e %€E'C6 200’ %196 100> %Y'86 0 %556 %06 %€E6 SOA
Jeak 1se| 10100p Jejnbiaa Usas
100> %E'E 100> %9'T¢ [44 %€E9 90 %Z'EY %875 %86 Buissaia djoH
T00> %€'0 100> %6t T %9'9¢€ 100> %G'GT %1'Sy %C'€ Bunajio] disH
100> %S'T 100> %91 19 %6'19 100 %y %¢'99 %8'L¢ Buryreg disH
T00O™> %L°0 T00™> %G9 60’ %€'9¢ T00> %8'¢¢ %S’ LY %T'¥ Buie3 djsH
anjea-d _ _ anpea-d _ A na1yip sey Jo/pue djay spasN _ anfea-d _ J19s AQ 18naN _ anjen-d _ Anson _ A19191dwio) _ _
punogawoy 10N _ punogawoy-1was _ punogawoH _ S1VHN [e10l _

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

JAMA Intern Med. Author manuscript; available in PMC 2016 February 10.





