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Abstract
Objectives—For millions of disabled older adults each year, post-acute care in skilled nursing
facilities (SNFs) is a brief window of opportunity to regain enough function to return home and
live independently. Too often this goal is not achieved, possibly due to therapy that is inadequately
intense or engaging. This study tested Enhanced Medical Rehabilitation, an intervention designed
to increase patient engagement in, and intensity of, daily physical and occupational therapy
sessions in post-acute care rehabilitation.

Design—Randomized controlled trial of Enhanced Medical Rehabilitation versus standard-of-
care rehabilitation.

Setting—Post-acute care unit of a skilled nursing facility in St Louis, MO.

Participants—26 older adults admitted from a hospital for post-acute rehabilitation.

Intervention—Based on models of motivation and behavior change, Enhanced Medical
Rehabilitation is a set of behavioral skills for physical and occupational therapists (PT/OT) that
increase patient engagement and intensity, with the goal of improving functional outcome,
through: (1) a patient-directed, interactive approach, (2) increased rehabilitation intensity, and (3)
frequent feedback to patients on their effort and progress.
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Measurements—Therapy intensity: assessment of patient active time in therapy sessions.
Therapy engagement: Rehabilitation Participation Scale. Functional and performance outcomes:
Barthel Index, gait speed, and six-minute walk.

Results—Participants randomized to Enhanced Medical Rehabilitation had higher intensity
therapy and were more engaged in their rehabilitation sessions; they had more improvement in
gait speed (improving from 0.08 to 0.38 meter/sec vs. 0.08 to 0.22 in standard of care,p=0.003)
and six-minute walk (from 73 to 266 feet vs. 40 to 94 feet in standard of care, p=0.026), with a
trend for better improvement of Barthel Index (+43 points vs. 26 points in standard of care,
p=0.087), compared to participants randomized to standard-of-care rehabilitation.

Conclusion—Higher intensity and patient engagement in the post-acute rehabilitation setting is
achievable, with resultant better functional outcomes for older adults. Findings should be
confirmed in a larger randomized controlled trial.

Introduction
Older adults are frequently admitted to skilled nursing facilities (SNFs) after medical events
such as heart attack and hip fracture that leave them severely disabled.1,2 These individuals
receive post-acute rehabilitation using daily physical therapy (PT) and occupational therapy
(OT). The use of SNFs in geriatric post-acute rehabilitation is increasing, because of the
aging of the population and increasing numbers of older adults surviving acute medical
events.2

High-intensity therapeutic exercises in post-acute rehabilitation and in the long term appear
to improve functional outcome of older adults who have had disabling medical events such
as hip fracture and stroke.3-7 Yet, post-acute PT/OT is often low in intensity. This
observation may seem counterintuitive, as SNF rehabilitation involves up to two hours of
daily contact. Yet actual PT and OT time are typically less than that; usually between 30 min
and 45 min of PT contact and between 15 and 30 min of OT contact daily.8 Scheduled
therapy time may greatly overestimate actual active time during sessions, as studies using
actigraphy or observers counting repetitions have found quite low intensity in a variety of
post-acute settings.9,10 It is posited that two main factors account for this low intensity of
post-acute therapy: (1) The PT and OT often does not strive for high intensity.9 (2) The
interaction with patients can be unengaging for patients because therapists do not explicitly
use principles of engagement, such as patient-directed therapy and frequent feedback.11,12

These shortcomings should be remediable by applying theories of behavior change to better
motivate patients. Theories of behavior change including social cognitive theory13 and self-
regulatory theory14 have applications in patient engagement11,12 such as the Health Action
Process Approach15 and motivational interviewing.16 We hypothesized that such theories
regarding behavior change could be made applicable to the SNF rehabilitation setting by
teaching therapists tools to engage their patients and get them to perform high-intensity
therapy. Therefore, our group developed Enhanced Medical Rehabilitation (EMR): PT and
OT which focuses on engaging patients in their therapy sessions by adopting a patient-
directed approach and increasing the intensity of therapy. A case series found that older
adults receiving EMR had excellent functional outcomes.17 This paper reports the results of
a randomized controlled trial of EMR vs. standard-of-care rehabilitation in older adults
receiving post-acute rehabilitation in a SNF. The hypotheses were that participants
randomized to receive EMR would participate in therapy sessions with higher intensity and
engagement, and would have more functional improvement during their SNF rehabilitation
stay, compared to those randomized to standard-of-care therapy.
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Methods
Sample

From July 2010-October 2011, patients aged 60 and older were recruited upon admission to
three units of a skilled nursing facility (SNF) in St. Louis, Missouri for post-acute
rehabilitation after a disabling medical event. Patients with all impairments were included
(e.g., not solely hip fracture), in part because it was expected that patients’ reasons for
admission would be varied and multiple and we hypothesized that Enhanced Medical
Rehabilitation would be applicable to all of these conditions, and in part because this
broader inclusion strategy is recommended by others in rehabilitation research.18 Exclusion
criteria were: unable to provide informed consent (defined by a Short Blessed Test19 score
>10 plus inability to show understanding of the consent process, or known diagnosis of
dementia), lifetime psychotic disorder, active substance abuse, recommended for hospice
care, or metastatic cancer. Potential participants were screened by the study team and upon
providing university-approved written informed consent, initiated in the study. Eligible
participants were randomized to EMR or standard-of-care therapy.

Intervention
EMR is a “how” intervention, not a “what” intervention; in detail, EMR is a set of
behavioral skills for therapists to integrate into their OT/PT practice to increase the intensity
of, and the patient’s engagement in, all therapeutic sessions. It has three foci: an interactive
patient-directed approach, increased intensity, and frequent feedback to patients on their
effort and progress. These foci stem from theories of behavior change, including social
cognitive theory13 and self-regulatory theory,14 and their applications to patient
engagement 11 such as the Health Action Process Approach15 and motivational
interviewing.16 The treatment manual is available from the first author. EMR’s three foci are
described in Table 1, with examples.

EMR was developed for real-world rehabilitation and thus must be done while the therapists
are conducting their PT or OT, with frail and deconditioned individuals, in a hectic SNF
environment. As a result, EMR is parsimonious and, after sufficient practice, can be carried
out automatically. Training and supervision methods were developed to promote a high level
of therapist adherence and competence with EMR.20 These methods included: a) providing
and reviewing together the study manual and also a one-page checklist version of the
manual for daily reminder; b) weekly 30-minute supervision meetings which included
collaborative review of videotapes of therapy sessions, and; c) one-on-one observation and
feedback after each therapy session.20 One of the SNF’s three rehabilitation teams was
selected at random to be the EMR team; they consisted of four therapists (one occupational
therapist and one occupational therapy assistant, one physical therapist and one physical
therapy assistant). They ranged from 29-45 years of age and 5-25 years of experience. They
were trained and supervised in EMR by doctoral-level faculty in occupational and physical
therapy (MWH and HHH). The standard-of-care (SOC) group received typical, normative
therapy from PT/OTs (or assistants) who were not trained nor supervised in EMR.

Details of the training, supervision, and treatment fidelity monitoring techniques are
published elsewhere.20 In summary, the four therapists carried out EMR techniques with a
high degree of treatment fidelity, easily differentiated from SOC sessions. In terms of
adherence to EMR principles, for example, “patient decided which goals to work on” was
done an average of two times per EMR session, vs 0 times per SOC session; “patient
decided which activities to perform” 2.4 vs. 0.3; “therapist clarified relationship of therapy
activities with patient goals” 2.2 vs. 0.5; “therapist asked patient’s effort level” 5.6 vs. 0.1;
“therapist asked for patient’s feedback” 4.7 vs. 1.0; and “therapist related progress in

Lenze et al. Page 3

J Am Med Dir Assoc. Author manuscript; available in PMC 2013 October 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



therapy activities to progress towards patient goals” 1.1 vs. 0 (p<0.001 for all comparisons
between EMR and SOC, t-tests ranged 3.8-13.2). Competence ratings (on a 1-3 scale for
each of the three foci of EMR, where 1: poor, 2: fair, 3: excellent) were similar: for “high
intensity”, EMR therapist competence was 2.6 vs. 1.5 for SOC; for “interactive patient-
directed approach, it was 2.7 vs. 1.0; and for “feedback on effort and progress” it was 2.6 vs.
1.1 (all p’s <0.001). All adherence and competence ratings were made in a random
subsample of 20% of EMR and SOC sessions by external raters (study investigators and
staff).

Process measurement—Rehabilitation Intensity was measured by a rating of Patient
Active Time; i.e., the amount of time during a PT/OT session in which patients were
observed actively doing a therapeutic activity (e.g., walking or practicing an Activity of
Daily Living) as opposed to sitting and doing nothing (resting or listening). A random
sample of 20% of EMR and SOC sessions (105 sessions) were rated by a member of the
research team for Patient Active Time per session. Interrater reliability of this rating is
excellent (ICC >0.9 for both PT and OT) and it is highly correlated with an objective
actigraphy count for the same sessions.21 It is acknowledged that active time is only one
measure of intensity; amount of effort could not be measured in both the EMR and SOC
groups because its measurement was a component of the “feedback on effort” component of
EMR.

Treatment engagement was measured via the therapist-rated Rehabilitation Participation
Scale22 in each therapy session (890 total). In this 1-6 scale, a score of 5-6 demonstrates
active engagement in the therapy session,23 i.e., patient showed interest in and intentional
effort to work towards rehabilitation goals.

Therapist-patient relationship was measured with the patient-reported Working Alliance
Inventory24 (WAI). The WAI examines non-specific therapist variables and is a technique-
independent predictor of positive treatment outcomes (in psychotherapy research).

Outcomes: The Barthel Index is a 0-100 scale25 that measures ability to perform 10 basic
Activities of Daily Living or mobility items. It has excellent external validity in predicting
independent living.26,27 Performance-based measures of physical function also have strong
external validity in predicting clinical outcomes such as hospitalization and mortality. 28-30

Therefore gait speed (time to walk 6 meters, in meters/second) and 6 minute walk (number
of feet walked in 6 minutes) were measured using methods described in the Nursing Home
Physical Performance Test.31 All outcomes were assessed by raters blinded to intervention
group.

Statistical analysis
SAS 9.2 was used for all analyses. Examination of the process differences between EMR
and standard-of-care was a comparison of average engagement and intensity scores between
groups using t-tests. To examine outcome changes between the two treatment groups,
ANCOVA of the change scores for outcome measures from admit to discharge, controlling
for admit scores, was used as recommended for RCTs of pre-post effects.32 These outcome
findings were retested using mixed effect models; findings and significance were essentially
unchanged.

Results
Four hundred sixty-nine patients were screened for study eligibility from July 2010-October
2011: four patients refused to participate, 439 were either ineligible (chiefly for cognitive
impairment or lack of depressive symptoms because of initially tight exclusion criteria
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which were loosened) or were not randomized because the study was not actively recruiting
at the time, and 26 were randomized. The sample was 74% female and ethnically diverse:
48% Caucasian, 48% African-American, 4% Asian. As Table 2 shows, the two groups did
not differ significantly in any variable except medical burden (higher in EMR group). Main
reasons for admission were as follows: in the EMR group, deconditioning due to
cardiopulmonary problems (n=8), stroke (n=2), hip fracture (n=3), post cervical spine fusion
(n=1). In the SOC group, deconditioning due to cardiopulmonary problems (n=6), stroke
(n=3), post colectomy (n=1), post repair of tibial fracture (n=2). At baseline, in the EMR
group 8/14 were unable to walk (of which 1 was paraplegic), while 6 were able to walk with
a wheeled walker; in the SOC group 8/12 were unable to walk, 3 could walk with a wheeled
walker and 1 with a cane. Of these 26 participants, one was withdrawn prior to completing
their post-acute rehabilitation because their SNF stay was interrupted by a lengthy
rehospitalization for Guillain-Barré syndrome. Pre-post data are available for the other 25
subjects.

Intensity
The EMR sessions were greater in Patient Active Time than SOC sessions: mean
±SD=47.2±14.5 minutes for EMR vs. 21.5±10.6 minutes for standard-of-care (t=7.5, p<.
0001, df=56).

Engagement
Rehabilitation Participation Scale scores in EMR sessions (N=588) were higher than SOC
sessions (N=302), indicating more active engagement by patients: mean±SD=4.98±1.30 for
EMR vs. 4.08±1.33 for standard-of-care (t=9.8, df=888, p<0.001). In contrast, scores from
the WAI are similar in EMR and SOC: mean ±SD=75.9 ±10.0 for EMR vs. 72.7 ±11.9 for
SOC (scale ranges 12-84, where higher scores=greater therapeutic alliance).

Thus, these process data indicate that the differences seen with EMR are specifically related
to higher therapy intensity and engagement, and not non-specific therapist alliance factors
which were high in both groups.

Outcomes
Table 3 shows functional outcomes in the EMR vs. SOC groups. EMR participants had
greater improvement during their SNF stay in gait speed (p=0.003) and six-minute walk
(p=0.026) with a trend towards greater improvement in overall function as measured by the
Barthel Index (p=0.087). Five of 7 (71%) EMR participants unable to walk at baseline
(excluding the participant with paraplegia) regained the ability to walk during their SNF stay
(with 1 not regaining ability, and one lost to follow-up due to prolonged hospitalization), vs.
2/8 (25%) SOC participants (difference in proportions not significant).

Discussion
Recovery from disablement is a key geriatric health issue but is often hampered by low-
intensity, low-engagement post-acute rehabilitation. In this proof-of-concept study, EMR
improved intensity and engagement in therapy sessions, compared to standard-of-care
rehabilitation. Additionally, EMR participants had better recovery, with significantly greater
improvement in gait speed and six-minute walk distance and a trend toward greater
improvement in Barthel Index score. EMR’s effect size on these outcomes was in the
medium-large to very large range, although these estimates must be viewed with caution,
given the relatively small sample size.
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Many have proposed a greater focus on patient engagement and intensity in medical
rehabilitation.11,23,33 For example, the 2008 Institute of Medicine Report, Retooling for an
Aging America, recommended models of treatment that make older persons more active
partners in their own care.34 Additionally, Motivational Interviewing, an intervention that
aims to increase patient motivation, has been added to occupational therapy training and
tested in studies of physical therapy to increase engagement and intensity in rehabilitation of
back pain.35 However, to the author’s knowledge, this is the first test of a standardized
protocol to improve rehabilitation by changing the way that physical and occupational
therapy is practiced in the SNF setting. It is noteworthy that the EMR model does not ask PT
or OT to do anything qualitatively different in their practice; it is simply increasing the focus
on treatment engagement and intensity with the goal of providing a more potent “dose” of
PT/OT. As such, EMR could be applied to any PT or OT practice in any setting.

The key limitation of this study lies in its novelty: because this is the first RCT of EMR, a
larger, confirmatory trial is necessary to confirm that EMR is effective for improving
functional outcomes of older rehabilitation patients. A second limitation was the exclusion
of participants who were too cognitively impaired to provide informed consent; even after
loosening exclusion criteria to allow participants with mild degrees of cognitive impairment
(short blessed test <12), still we excluded many individuals with higher levels of cognitive
impairment who presumably make up an increasing proportion of the geriatric post-acute
rehabilitation population.36 Future research in this area ought to include replications across a
wider range of cognitive abilities and determine whether EMR is effective in more severely
impaired patients or needs adaptation. Finally, while not strictly speaking a limitation,
EMR’s effects on rehabilitation outcomes may go beyond increasing engagement and
intensity; for example, more frequent feedback on progress and goal attainment may
improve patients’ self-efficacy and mastery, which could improve motivation or function.

In conclusion, using the EMR model occupational and physical therapists were able to get
their patients highly engaged to do high intensity therapy. Data suggest better functional
outcomes with EMR, compared to standard-of-care therapy. This suggests promise for using
EMR to improve rehabilitation outcome of older adults.
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Table 1

Examples of the three foci of Enhanced Medical Rehabilitation (EMR).

Be interactive and patient-directed

Individualized exercise to
maximize effort

“You decided that helping care for your grandchildren, getting to church,
and walking your dog are your goals. Which one of those would you like to
focus on today?”

“Okay, so we’ll focus today’s therapy on activities that will get you closer
to your goal of being able to help take care of your grandchildren again.
What will you need to be able to do so that you can get back to doing
that?”

“ Just to make sure we’re on the same page, can you talk me through how
this activity will get you closer to your goal of helping care for your
grandchildren? ”

“Ask, don’t tell” patient what
activity or exercise to do

“ What activity would you like to do next? ”

“ We’re going to start today by deciding which one of your goals to work
on. You decided x, y, and z are important to you. Which one of those would
you like to focus on today? ”

Check in with patient after each
activity or exercise

“ How do you feel you did with those stairs?”…“It seems you weren’t
happy with how you did; how can you make getting from the bed to the
wheelchair easier or safer? ”

Increased intensity

Guide patient towards higher-
intensity activities

“ Let’s start off with a challenging activity. Which one of those activities we
just discussed would you like to try first? ”

“How hard are you working?” (patient responds “4” on 0-10 scale,
indicating that therapeutic exercise requires little effort) “We’d like to get
you even stronger. What would it take to get you up to a 7 or 8 while doing
this activity?” The patient responds with a suggestion, or the therapist then
offers her ideas to increase the effort level. Alternatively, the therapist
increases effort-level of an exercise automatically by adding resistance to
an exercise, or suggesting a longer or faster gait training, for example.

Individualize tasks to maximize
effort “ Do you want to see how much farther down the hall you can walk? ”

Frequent feedback on effort and progress

Tell patient the benefits when
activity/exercise was hard and
comments on progress when it
becomes easier.

“How hard is this exercise?” (patient responds “9”, indicating that
therapeutic exercise was very difficult) “I can see you are working hard,
and your heart is beating fast. That means right now you are increasing
your stamina…your endurance and your heart and lung capacity are
getting better.”

“ You rated your effort a 3 on getting dressed just now, and last week you
rated it an 8. Can you see that you are getting stronger and closer to your
goals? ”

Link patient’s progress to goal
achievement

“Remember when you told me that you wanted to be able to walk your dog
again? Well, today, you were able to walk 15 feet without much assistance.
You’re closer to your goal.”

”Today, you walked around for 15 minutes. And you were safe and
confident. You also stood strong while you put away those heavy groceries
in the kitchen. That tells me that you’re getting closer to your goal of
cooking. It also tells me that by the time you get home, you’ll be able to
keep up with your grandkids.”
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Table 2

Baseline characteristics of participants in the Enhanced Medical Rehabilitation (EMR) and Standard-of-Care
rehabilitation groups

Variable EMR group (N=14)
Mean ± SD

Standard-of-care group
(N=12) Mean ± SD

p

Age 80.8 (7.2) 75.7 (8.96) .12

Gender 69.23% Female
30.77% Male

83.33% Female
16.67% Male

.64

Race 7.69% Asian
46.15% Black
46.15% White

50% Black
50% White

.99

Number of therapy days while in SNF 34.9 (20.17) 29 (19.46) .47

Body Mass Index 30.0 (11.2) 32.2 (7.3) .59

Years of Education 14.2 (2.3) 13.3 (2.0) .34

Short Blessed Test (higher scores: more cognitive
impairment; 10+ suggests cognitive impairment)

4.3 (3.6) 5.2 (4.4) .60

Total medical burden (Cumulative Illness Rating Scale for
Geriatrics)

18.5 (2.9) 14 (3.7) .002
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