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Abstract

Objectives—To explore accuracy of rehabilitation service use reports by older adults and
variation in accuracy by demographic characteristics, time since use, duration, and setting
(inpatient, outpatient, home).

Design—We calculate the sensitivity, specificity, positive predictive value (PPV) and negative
predictive value (NPV) of survey-based measures from an observational panel study, the National
Health and Aging Trends Study (NHATYS), relative to measures developed from linked Medicare
claims.

Participants—Community-dwelling sample of Medicare fee-for-service beneficiaries in 2015
NHATS who were enrolled in Medicare Parts A and B for 12 months prior to their interview
(N=4,228).

Main Outcome Measures—Respondents were asked whether they received rehabilitation
services in the last year and the duration and location of services. Healthcare Common Procedure
Coding System codes and Revenue Center codes were used to identify Medicare-eligible
rehabilitation service.

Results—Survey-based reports and Medicare claims yielded similar estimates of rehabilitation
use over the last year. Self-reported measures had high sensitivity (77%) and PPV (80%) and even
higher specificity and NPV (approaching 95%). However, in adjusted models sensitivity was lower
for Black enrollees, the very old, and those with lower education levels.
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Conclusions—Survey-based measures of rehabilitation accurately captured use over the past
year but differential reporting should be considered when characterizing rehabilitation use in
certain subgroups of older Americans.
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As the U.S. population continues to age, increasing numbers of older adults are using
physical rehabilitation services to restore, maintain, improve or slow deterioration of
functioning related to illness or injury. Nationally-focused studies of rehabilitation in later
life typically rely on administrative sources to study a single condition within a single setting
or to examine post-acute rehabilitation following hospitalization.1-3 Yet older adults receive
rehabilitation for many different conditions and in many different settings (e.g. at home,
medical offices, hospitals, nursing homes, and inpatient rehab facilities), often without prior
hospitalization. Consequently, little is known about the basic epidemiology of rehabilitation
use in the U.S. at a national level, particularly for older adults.

To address this gap, in 2015 the National Health and Aging Trends Study (NHATS), a
longitudinal observational study of over 8,000 adults ages 65 and older in the U.S., included
a new series of questions about rehabilitation. The survey questions were added to a
validated protocol administered annually to measure the physical and cognitive capacity of
older adults; their physical, social, technological, and service environment; accommodations
such as use of assistive technology and help from another person; and activity limitations
and restrictions in valued activities.> Asking about rehabilitation in the context of a national
panel survey on disability and aging has several distinct advantages. Characteristics of
beneficiaries may be compared across broad types of settings; functional assessments from
interviews conducted before and after use can be compared; and detailed differences
between beneficiaries who receive and do not receive rehabilitation services can be
examined. Moreover, non-sensitive data are made publicly available and are easier to access
than administrative sources

Health services researchers have long recognized the value and challenges of asking adults
about their utilization of acute and ambulatory services in a survey context.5 Unlike
administrative sources, surveys provide utilization for all respondents, not just a subset
linkable to claims. Yet, adults’ ability to recall utilization can vary for different types of
services and decay with time, making it challenging to collect high-quality data. A common
approach for evaluating accuracy of self-reports is to compare responses to an administrative
source, typically medical records or insurance/billing claims, and calculate the agreement
between the two. A systematic review concluded that self-reported questionnaires were a
valid method for assessing health care use generally, although accuracy varied by visit type.’
For instance, for a national sample of older adults in the U.S., there was high agreement for
inpatient stays but underreporting of office visits.8 Subsequent studies have clarified that
accuracy decreases with the duration of the recall period and varies with the saliency of the
event.911 To date, however, the literature has not provided an assessment focused on
agreement between administrative sources and patient reports of rehabilitation.
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Recent analysis of NHATS has found that one in five older adults reported use of
rehabilitation services in the prior year and that use was significantly lower among black
individuals and higher among those with greater levels of completed education.12 Given that
such conclusions may be sensitive to under- or over-reporting, it is of interest to investigate
not only how accurately older adults report their experience with rehabilitation services but
also whether accuracy varies with key demographic characteristics. The main objective of
this paper is to explore how well older adults in the 2015 NHATS report their experience
with rehabilitation service use in the last year and how accuracy varies with demographic
characteristics of older adults. We also explore accuracy by time since last service use,
duration of service use, and type of setting.

METHODS

Study Design, Setting, and Participants

The first round of NHATS gathered information in person from a nationally representative
sample of over 8,245 adults aged 65 and older in 2011. The enrollment file for the Medicare
program, the federal health insurance program covering 97% of older adults in the U.S.,
served as the sample frame.13 Oversamples at older ages and of Black enrollees were
included and sample weights were provided that allow analysts to take into account
differential probabilities of selection and nonresponse.14

Annual in-person reinterviews have been conducted with NHATS participants in their homes
to document change over time. The sample was replenished in 2015 to maintain its ability to
represent the older Medicare population. In about 6% of cases in 2015, the sample person
was unable to respond for themselves (most often the result of dementia, illness, or a hearing
impairment) and a proxy familiar with the respondent’s daily routine provided answers.
NHATS protocols were approved by the Johns Hopkins Bloomberg School of Public Health
Institutional Review Board.

This analysis draws upon the community-dwelling sample of Medicare beneficiaries in 2015
who were asked about their experience with rehabilitation services in the last year
(N=7,499). We restricted the sample to 4,235 individuals (56%) who were enrolled in
Medicare’s fee-for-service program (both Parts A and B) for 12 months prior to their 2015
interview, so that claims from all sites were available for a full year. We also excluded 7
individuals reporting “don’t know” to the survey question about rehabilitation use. The final
analytic sample consisted of 4,228 individuals. Weighted cross-tabulations suggest that
compared to those omitted, the analytic sample is older, more likely to be non-Hispanic
white, more highly educated, and more likely to report rehabilitation use.

Survey-based Measures of Rehabilitation

Beginning in 2015, NHATS asked about use of rehabilitation services in the last year.
Respondents were told “Physical rehabilitation or ‘rehab’ services can help you improve
function and the ability to carry out daily activities. Services include physical therapy,
occupational therapy, and speech therapy. Rehab can be received in different settings. For
instance, while you are staying in the hospital, after a hospital stay in a nursing home or
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rehab facility, at a doctor’s or therapist’s office or clinic, or at home. In the last year, {have
you/has [name]} received any rehab services?” Respondents who replied “yes” were asked
follow-up questions including the duration of services (number of months, and if less than
one month, number of weeks) and where services were received (e.g. as an overnight patient,
as an outpatient, at home).

Claims-based Measures of Rehabilitation

We examined both institutional and non-institutional claims files for 2014 and 2015. A 1-
year time frame was defined for each respondent by setting their 2015 interview date to the
15 of the month (for May to November interviews) and subtracting 365 days. For
noninstitutional claims, dates of service were used. For institutional home health and
outpatient claims, the claim was retained if any visit date was within the window. For
institutional skilled nursing facility and inpatient claims, any claim with a date of service
range that fell within the window was included.

For noninstitutional outpatient and home health services we used a subset of the Center for
Medicare and Medicaid Services 2015 therapy Healthcare Common Procedure Coding
System (HCPCS) codes that indicated provision of therapy (as opposed to evaluation or
testing). HCPCS codes included: 92526 treatment of swallowing dysfunction; 92507
treatment of speech, language, voice, communication, and/or auditory processing disorder;
97110 therapeutic exercises to develop strength and endurance, range of motion, flexibility;
97112 neuromuscular reeducation; 97113 aquatic therapy; 97116 gait training; 97124
massage therapy; 97140 manual therapy techniques; 97150 group therapy; 97530 dynamic
activities; and 97535 self-care/home management training. We also required the use of a
discipline modifier (GP, GN, GO), which indicates that the provider was a physical therapist,
occupational therapist, or speech/language pathology provider, respectively. For institutional
inpatient, skilled nursing facility, and home health agency services, we used the following
revenue center codes: 0420-0424, 0429 physical therapy; 0430-0434, 0439 occupational
therapy; and 0440-0444, 0449 speech language pathology. For institutional outpatient
services, both HCPCS (and modifiers) and revenue center codes were available and used.

Finally, we required individuals to have at least two dates of service or claims to count as
receiving rehabilitation services. For cases with only institutional claims (N=132), most of
the single claims were hospital-based evaluation sessions prior to discharge, which we
assumed respondents would not recognize as receiving rehabilitation services. For cases
with only non-institutional claims, only a small number had exactly one therapy visit (N<20)
in the 1-year window of interest.

Statistical Approach

We calculated for the full sample four measures of agreement, each suggesting a distinctive
error: sensitivity (% responding yes on the survey among those with claims indicating
rehabilitation service use), specificity (% responding no among those without such claims),
positive predicted value (PPV; % with claims among those responding yes) and negative
predicted value (NPV; % without claims among those responding no).116 To facilitate
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comparisons with prior studies, we also calculated the percentage agreement and x (a
measure of agreement beyond chance).1’

We then calculated sensitivity, specificity, PPV and NPV by: primary race (nonHispanic
black, nonHispanic white, other), sex (male, female), age group (65-74, 75-84, 85+),
respondent type (self, proxy), completed education level (less than high school, high school
graduate or equivalent, more than high school), and geographic region (Northeast, South,
Midwest, West). We also examined sensitivity by months since rehabilitation service use
(according to the claims) and PPV by duration of rehabilitation use (according to the survey;
< 1 week; 1-2 weeks; 3-4 weeks; 1-3 months; 4-5 months; >=6 months). We also calculated
each measure for the full sample by location of service (inpatient, outpatient, home).

Finally, we estimated four logistic regression models with outcomes (yes on the survey, no
on the survey, yes based on claims, no based on claims) aligned with samples (yes based on
claims; no based on claims; yes on the survey; no on the survey) so that they corresponded
to sensitivity, specificity, PPV and NPV, respectively. We included in these models
demographic variables and for sensitivity and PPV models relevant timing variables (months
since use for sensitivity and duration for PPV). For the models, we assigned the modal
response to the small number of cases responding don’t know or refused to education or
duration (<3%). In sensitivity analyses we dropped these cases and found results were
essentially unchanged (not shown). Goodness of fit tests confirmed no lack of fit.18

All tabulations and models were estimated using analytic weights and standard errors take
into account NHATS’ complex sample design.

RESULTS

Among older adults living in the community and enrolled in Medicare fee-for-service plans,
21.8% (95% CI 20.0-23.5) reported having used rehabilitation services in the last year and
22.6% (95% CI 20.6-24.5) had claims indicating that rehabilitation services were received
(see Table 1). More than three-fourths (76.9%) of older adults who received rehabilitation
according to the claims analysis reported having received them in the last year and 94.3% of
those who did not receive rehabilitation according to the claims analysis reported that they
did not receive rehabilitation services in the last year. The PPV and NPV are both relatively
high, 79.7% (95% CI 76.4-83.1) and 93.3% (95% CI 92.4-94.2), respectively. Overall
agreement (90.4%) is high and x (.72) is substantial (not shown).

Underestimates of use in the last year varied with the characteristics of older adults and were
more substantial for enrollees who were Black, age 85 or older, with a proxy respondent,
with less than a high school education, and lived in the Northeast. Lower usage for Black
enrollees that was evident in the survey responses was not replicated in the fee-for-service
claims and age gradients appeared steeper based on claims than on survey responses.

Sensitivity varied by all characteristics considered here and was especially low for enrollees
who were Black and those who completed less than a high school education. In addition,
sensitivity declined from nearly 90% for use in the previous 3 months to 60% for 9-12
months ago (Figure 1). Specificity and PPV were more robust across demographic groups,
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although adults ages 85 and older had a PPV of 88.7%—substantially higher than other age
groups. PPV also increased with the duration of rehabilitation use and reached above 80%
after 3-4 weeks (Figure 2). NPV was in the 85%-95% for all groups, but was lower for those
ages 85 and older and those with a proxy respondent.

In fully controlled models (see Table 2), the odds ratio for sensitivity was lower for enrollees
who were Black vs. White (OR=0.47, 95% CI 0.30-0.73), ages 85 or older vs. ages 65-74
(OR=0.61, 95% CI 0.39-0.94), for those with a high school degree (OR=0.63, 95% ClI
0.44-0.90) or less education (OR=0.43, 95% CI 0.25-0.73), and by months since
rehabilitation (0.83, 95% CI 0.79-0.88). Sensitivity was also higher for women than for men
(OR=1.45, 95% CI 1.06-1.99). Results for specificity and PPV were similar to descriptive
findings; for the latter, duration of rehabilitation use was an especially strong predictor. NPV
varied significantly with race (OR=0.53, 95% CI 0.37-0.77 for Black vs. White enrollees),
age group (OR=0.71, 95% CI 0.51-0.99 for ages 75-84 and 0.39, 95% CI 0.25-0.61 for ages
85 and older and vs. ages 65-74) and respondent type (OR=0.52, 95% CI 0.29-0.92 for
proxy vs. self-respondents).

Finally, estimates of rehabilitation service use by place type from survey-based responses
are similar to (only 1-2 percentage points lower than) claims-based measures (Table 3).
However, sensitivity was substantially lower for inpatient rehabilitation than for other
locations (55.5% for inpatient). Specificity and NPV were higher for site-specific estimates,
but PPV, like sensitivity, was lower, ranging from 69.4 for inpatient to 75.2 for home-based
services.

DISCUSSION

This study found that self-reports by older adults and Medicare claims yielded similar
estimates of rehabilitation use over the last year. The self-reported measures have high
sensitivity (77%) and PPV (80%) and even higher specificity and NPV (approaching 95%).
Moreover, agreement was high, and Kappa was substantial and higher than previously
reported for outcomes such as office visits.®

We also found that sensitivity declined as the time elapsed since use increased. Previous
studies have suggested that reference period matters for other types of care,1! but this is the
first study we know of to demonstrate a steady decay in sensitivity for rehabilitation use over
a one-year look back period. Although sensitivity is adequate for the annual measurement
period, longer look back periods may not provide acceptable accuracy.

There are also differences in reporting errors by race, for the very old, and by education that
researchers should be aware of if they are interested in documenting subgroup differences in
rehabilitation use. In particular, in fully controlled models, Black respondents and those with
less than a high school education who have experienced rehabilitation according to Medicare
claims are less likely than other groups to answer that they have used rehabilitation in the
last year. Why there are different patterns of errors by race is not altogether clear from our
analysis, although we did not find support for age, education levels or proxy status as
possible reasons. Two other possible sources of differences in sensitivity that we did not
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explore but may be fruitful for future research are differences in intensity of rehabilitation
and geographic-based differences in utilization beyond those captured by regional
distinctions.

With respect to setting, inpatient rehabilitation appears to be under-reported relative to other
places. In this study inpatient rehabilitation encompasses a mixture of settings including
hospital, skilled nursing homes, and inpatient rehabilitation facilities. It may be that in
hospital settings in particular, older adults may have more difficulty sorting out different
types of services they receive. In contrast, sensitivity is higher for rehabilitation received in
outpatient settings and at home, perhaps because going to an appointment or having a
therapist in one’s home (as opposed to receiving services while an inpatient) is more salient.

Several limitations of this study are worth noting. The generalizability of findings is limited
to Medicare beneficiaries ages 65 and older who enroll in fee-for-service (both Parts A and
B) Medicare for a full 12 months prior to their interview. We found differences with respect
to age, racial composition and education between this group and those excluded because
they were enrolled in Medicare Advantage or in only Part A. Prior studies also suggest that
those enrolled in fee for service tend to have higher utilization than those in managed care
plans.19 Despite these differences, we have no basis for speculating that the extent of
reporting inconsistencies differs between those enrolled continuously in fee-for-service
Medicare and the overall Medicare population. In addition, we did not have information on
whether participants were covered by an employer-provided plan or were private pay
patients. In these cases, an individual might receive and therefore report rehabilitation
services but since Medicare is a secondary payer, Medicare claims would be absent (leading
to a downward bias in PPV). By restricting the sample to persons with both Parts A and B,
we decreased the likelihood of including persons with these payment sources. Moreover, the
age patterns for PPV were reassuring; that is, PPV was lowest for those ages 65-74 and
increased significantly with age (as the chances of having private primary insurance
decrease). Finally, we did not attempt to distinguish type and/or number of rehabilitation
disciplines nor did we distinguish type of inpatient setting. With respect to the latter, we
suspect that individuals in inpatient rehabilitation facilities may be more likely than those in
hospital settings or nursing homes to accurately report rehabilitation services, but the
number of Medicare beneficiaries who use such facilities is relatively small.20

CONCLUSIONS

This study suggests that older adults as a group can report whether they used rehabilitation
services in the last year with acceptable accuracy. At the same time, researchers should be
cautious in drawing conclusions about rehabilitation use with self-reported data for some
subgroups. Asking valid questions about rehabilitation use on a national panel survey of
older adults’ functioning substantially expands researchers’ ability to study the basic
epidemiology of late-life rehabilitation use in the U.S. Instead of focusing on a single
condition within a single setting or examining post-acute rehabilitation following
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hospitalization, researchers may now explore on a national level the role of rehabilitation in
late-life disability onset, recovery, and trajectories as well as disability trends.
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Highlights

. Among older adults in the U.S., survey-based measures accurately capture
rehabilitation service use over the past year.

. Under-reporting errors were higher for Black enrollees, the very old, and
those with lower education levels.

. Agreement between survey responses and claims decreases with months since
use and increases with duration of use up to 3-4 weeks.
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Figure 1.
Sensitivity of Rehabilitation Use in the Last Year by Months Since Use
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Figure 2.
Positive Predicted Value of Rehabilitation Use in the Last Year by Reported Duration

Arch Phys Med Rehabil. Author manuscript; available in PMC 2019 August 01.



Page 13

Freedman et al.

'8zIS 199 01 anp ummmmaa_._mm

(6'56-8'T6) 8'€6
(0'56-v'26) L'€6
(T'56-7°06) L'26
(z'56-2°06) L'26
(0'96- L'€6) 816
(7'v6-L68) 06
(2'€6-0'88) 606
(€°06-6'2L) T'¥8
(9'v6-8'26) L'€6
(006-T8) T'28
(S'76-L'16) T'€6
(€'96-8'€6) 0°56
(T'v6-5'16) 826
(z'56-8'26) 076
(9°¢6-8'98) 2'06
(8'76-1'28) 5°68
(T'56-1°€6) T'v6
(z'v6-v'26) €'€6
AdN

(z'98-€89) T'LL
(Te8-92L) 8°2L
(9'88-€'TL) 0°08
(€'€6-8'2L) 5'S8
(6'v8-5¥L) L'6L
(9€8-T'5L) ¥'6L
(T'68-8'5L) ¥'28

1
(6'28-8'5L) ¥'6L
(9°26-2v8) 1'88
(6'58-99) €18
(€'08-v°0L) ¥'SL
(z98-062) 928
(5'18-€'69) ¥'SL
(6'06-899) 6'8L
(6€6-2'92) T'S8
(5€8-'5) 5'6L
(Te8-v9L) L'6L

Add

(8'96-7'26) 9'v6
(6'76-8'16) ¥'€6
(526-L26) 156
(£'86-0'26) 1'S6
(8'56-L'26) €76
(9'56-€'26) 076
(7'86-0'%6) 2'96

13
('56-€'€6) ¥'v6
(¢26-0'76) 9°G6
(L'96-L26) T'¥6
('56-L26) T'¥6
(8'56-2°€6) 56
(L'56-7'26) T'¥6
(T',6-5'06) 8'€6
(8'86-€'¥6) 9°96
(£'96-0°€6) '¥6
(£'96-€'€6) €76

Andy1oeds

(9'18-5'29) 9%L
(5z8-1'52) 8'8L
(z'62-0199) 9°2L
(8'€8-8vL) €'6L
(8'v8-0'82) ¥'18
(1'62-0'69) 0'%L
(6'12-6'28) 679
(6'62-7'29) T'TL
(6'62-8'v2) €LL
(6'92-9'79) 802
(9z8-TvL) €8L
(e'28-0'G2) 9°8L
(7'18-571) 082
(8'82-5'1L) T'SL
(9'52-¥'€9) 569
(T'0L-€'98) €9
(z'zg-e9L) 6L
(€'62-5v2) 69L
Aanisuss

(T'eg-2'91) L'6T
(9'52-6'6T) 8'CC
(e'92-v'91) €T
(e'2e-0T2) L'9¢2
(0've-v'61) L'T2
(z'L2-502) 8°€C
(z'ge-611) 972
(zov-z62) L°L€
(8'€2-0'02) 6'T2
(L'5e-8'62) L'eE
(8'92-6'12) €72
(e'T2-z91) L'8T
(T1z-67220) 0S¢
(0'22-0°LT) G'6T
(9°0e-5'6T) 0'S2
(9°92-9'02) 9°€2
(r've-6'6T) 2'2e
(S'v2-9:02) 922

SWIe|D-%

(6'T2-T9T) 0'6T
(9'52-9'02) T°€C
(6'€2-6%T) ¥'6T
(7'0e-T'6T) L'¥C
(eve-102) T'ee
(0'5e-5'6T) 22T
(8'02-2€T) 0°LT
(6'8€-0%2) S'T€
(0ez-961) €T
(06z-€€2) T9Z
(0'92-0'T2) 5°€2
(8'T2-€LT) G'6T
(252-512) 9°€C
(LT2-TLT) v'6T
(z9z-6LT)TCC
(90z-5v1) 2T
(0ve-102) T'ee
(5€2-002) 8'12
Aanans-o4

(veL) et
(zg81) 8°0%
(086) 0°z2
(zL9) 62T
(vL22) 0°85
(z60T) Z'S¢
(e62) 0vT

(8v2) ¢
(086€) 8'56
(9901) €T
(e69T) 92
(69YT) T'€S
(vvve) 'S5
(¥8L1) €7
(0L€) 901

(es2) 69
(sote) 628
(8zzy) 0'00T

(u) 9% parybiop

159

yinos

1SOMPIIN

1SeayloN

100Y9S ybIH ueyy aloN
ajenpeso 100yds ybiH
100ydS ybIH >
Juspuodsay Axoid
juspuodsay-4|8S

+68 aby

8-GL 9bv

.-G9 9By

alewsaS

3IeIN

aoey Jay10

oe|g dluedsiH-uoN
311U/ d1uedsiH-UoN
1\

Author Manuscript

(12 %S6) sonsueoetey) oydesbowsq Aq ‘ainses|N paseq-Aaains Jo (AdN)

T alqeL

Author Manuscript

Author Manuscript

anJeA aAnaIpald aAebBaN pue (Add) anjeA aANIpald aAISOd ‘A1191J199dS ‘A1IANISUSS pue 321n0S AQ JeaA 1seT 8yl ul uonelljigqeyay buisn abeiusdlad

Author Manuscript

available in PMC 2019 August 01.

)

Arch Phys Med Rehabil. Author manuscript



Page 14

Freedman et al.

dnoub soualeyeY="49Y ‘50">d 18 JUedIIUBIS A][BONISITRIS BJ8 P|Og Ul UMOYS SOIIel SPPO

€62¢ G€6 2LTE 9501 (N)
- (8Le80T) 20T - - SUIUOIN +¥
- (92¢-12T) €TC - - asn geyal SYIUoW §-T
- ‘Jod - - asn geyas yuow T >

- - - (88'0-62°0) €80  9SN geYaJ BOUIS SYIUON

(£81-920) 61T (2LT-¥¥0) 280 (2LT1-060) €60 (0ST-¥90) 860 1S9
(98'1-28'0) 82T (08T-€50) 860 (9T'T-T¥'0) 690 (TT'2-280) GET yinos
Joy pEN] ‘Joy J9Y 1SSMPIN
(S9'1-290) S0'T (SG€-€L0) TOT (8T'2-L¥0) TOT (¥2'2-88°0) OV'T IseayloN
‘394 ‘Jod ‘Jod ‘Joy 100yds ybiH <
(So1-67'0) 220 (62T-€50) 280 (r21-950) €80 (06°0-¥¥'0) €90  akenpeld Jooyds ydiH
(9z'1-27'0) 20 (T02-250) 90T (66'2-22°0) 29T (€L0-G2'0) €v0 10042s ybIH >
(z6'0-62°0) 250 (082C-Tv0) 20T (8.T-220) 0.0 (EST-G¥°0) €80 juapuodsas Axoid
PEN| 19y PEN| PEN| juapuodsai-4|as
(t9°0-620) 60 (957-06'T) 19¢ (S22-s8'0) 8€T (¥6'0-6€0) 190 +G8 9y
(66'0-15°0) 1.0 (90'2-86'0) ev'T (¥E'T-GL0) 00T (9¥'T-02°0) TOT 8 - GL 9y
1Y gEX| FEX| gEX| v1 - G9 by
(91'1-99'0) 880 (67'2-86'0) L¥'T (09T-62'0) OTT (66'T-90°T) S¥'T alewad
g sy 1o gEX| 8B
(S01-9¢0) 190 (16°C€F0) CTT (€8T-¥¥0) 060 (¥ZT-6E0) 690 layio
(LL0-2€0) €50 (vv'e-c,'0) 89T (09€-68'0) 6LT (€L°0-060) Lv'O Yoe|g dluedsiHUON
g gEx| gEX| gEX| SHUM O1uedSIHUON
AdN Add Aoyioads Ainmsuss

13\ 1B 3Y) Ul asn uonen|iqeysy
40 aInsea|\l paseq-AsAIng Jo (AdN) an[eA aAIIdIpald aAleBaN pue (Add) aNeA dAIIPaId BAINSOd ‘ANo13109dS “ANAINSUSS 10 (1D %G6) Soled SPPO

¢ dlqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Arch Phys Med Rehabil. Author manuscript; available in PMC 2019 August 01.



Page 15

Freedman et al.

Author Manuscript

818€ 'GL9€ 'TZ6E
€62€

(€'26-1796) L'96

(5'56-5°€6) S'v6

(9'96-0'56) 8'56

(z'v6-v'26) £'€6
AdN

0T¥ ‘€56 ‘20€
€6
(8'08-9'69) 2'S.
(€9/-5'19) 6TL
(5'6L-€'€9) ¥'69
(T'e8-v'9L) L'6L
Add

0ZL€ '909€ '¥8.€E
oLTe
(€'86-€'26) 8'L6
(T'96-€'76) 2'S6
(£'86-0°26) L'L6
(€'96-€'€6) €76
Anou109ds

805 ‘229 ‘v
950T
(02,129 129
(T€2-T'59) T'69
(0'19-0°08) §'SS
(€6L-5¥L) 6'9L
Aaisuss

822y ‘8eey ‘8zey
87y
(e0T-6L) 16
(89T-¥€T) T'ST
(86-12) L8
(S'v2-9'02) 922

SWIe|D-9%

822y ‘8eey ‘8zey
8y
(T6TL T8
(09T-0°€T) 57T
(6219 0L
(5€2-002) 8'12
Aonans-o4

3WoH ‘wusnedinQ “usinedu)
(N) v

aWoH

juaneding

jusnedu|

a%e|d Auy

€ 9lqeL

Author Manuscript

(1D %SG6) 991AI8S JO UOIIRI0T AQ ‘aInsea| paseq-Asaing
1O aNJeA aA1121pald aARBaN pue anjeA aANdIpald aANISOd ‘A1191419adS ‘AlIANISUSS pue 321n0S Aq JeaA 157 a8yl ul uoneljigeysy Buisn abejuadiad

Author Manuscript

Author Manuscript

Arch Phys Med Rehabil. Author manuscript; available in PMC 2019 August 01.



	Abstract
	METHODS
	Study Design, Setting, and Participants
	Survey-based Measures of Rehabilitation
	Claims-based Measures of Rehabilitation
	Statistical Approach

	RESULTS
	DISCUSSION
	Limitations

	CONCLUSIONS
	References
	Figure 1
	Figure 2
	Table 1
	Table 2
	Table 3

