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Abstract

Objectives To evaluate patients’ participation during

physical therapy sessions as assessed with the Pittsburgh

rehabilitation participation scale (PRPS) as a possible

predictor of functional gain after rehabilitation training.

Methods All patients aged 65 years or older consecutively

admitted to a Department of Rehabilitation and Aged Care

(DRAC) were evaluated on admission regarding their

health, nutritional, functional and cognitive status. Func-

tional status was assessed with the functional independence

measure (FIM) on admission and at discharge. Participa-

tion during rehabilitation sessions was measured with the

PRPS. Functional gain was evaluated using the Montebello

rehabilitation factor score (MRFS efficacy), and patients

stratified in two groups according to their level of func-

tional gain and their sociodemographic, clinical and func-

tional characteristics were compared. Predictors of poor

functional gain were evaluated using a multivariable

logistic regression model adjusted for confounding factors.

Result A total of 556 subjects were included in this study.

Patients with poor functional gain at discharge

demonstrated lower participation during physical therapy

sessions were significantly older, more cognitively and

functionally impaired on admission, more depressed, more

comorbid, and more frequently admitted for cardiac disease

or immobility syndrome than their counterparts. There was

a significant linear association between PRPS scores and

MRFS efficacy. In a multivariable logistic regression

model, participation was independently associated with

functional gain at discharge (odds ratio 1.51, 95 % confi-

dence interval 1.19–1.91).

Conclusion This study showed that participation during

physical therapy affects the extent of functional gain at

discharge in a large population of older patients with

multiple diseases receiving in-hospital rehabilitation.

Keywords Participation � Rehabilitation � Physical

therapy � Functional gain

Introduction

Rehabilitation is a process of care aimed at reducing

patient’s functional deficits without necessarily reversing

the underlying biology of the disease [1]. Currently, reha-

bilitation is recognized as a core element of the practice of

medicine, especially when provided with multidisciplinary

team and specific approaches [2]. Within this context, it is

commonly accepted that a crucial role is played by phys-

iotherapists and by their ability to engage the patient in the

activities essentials for the outcome [3, 4]. Because of its

possible implications on functional outcomes, patients’

participation in the rehabilitative process has been pro-

posed as an important component of a comprehensive

assessment [4]. Indeed, participation can be viewed as an

emotional and motivational engagement to be active in a
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problem-solving process, and rehabilitation may be viewed

as a problem-solving process [5]. However, a clear and

operational definition of patients’ participation in the

context of rehabilitation is currently lacking [6].

Lenze and colleagues proposed that patient participation

should be assessed as an observable behavior—quantifiable

and measurable—to pursue and adhere to physical therapy

[7]. Based on this conceptualization, they developed and

validated the Pittsburgh rehabilitation participation scale

(PRPS), which standardized measure of patient participa-

tion in rehabilitation [7].

To date, only a few studies have assessed the contri-

bution of participation during physical therapy to the

recovery process. The role of participation has been eval-

uated in patients with hip fracture and in patients with other

clinical conditions. Study findings noted that participation

was not only a predictor of outcomes at discharge,

including poor functional gain and prolonged hospital

length of stay, but also a mediator of the contributions of

depression and cognitive impairment to these negative

outcomes [8, 9]. Recently, Paolucci and colleagues con-

firmed the impact of participation on functional outcomes

for patients with stroke or orthopedic diseases in a large

sample of relatively young patients (mean age

59.4 ± 12.8 years) [10].

To the best of our knowledge, no other studies have

been conducted to assess whether participation predicts

functional outcomes in patients undergoing rehabilitation.

Additionally, previous studies have not assessed partici-

pation as a predictor of recovery in a population of

exclusively geriatric patients with high levels of comor-

bidity. Therefore, we undertook this study to assess the

predictive role of participation, measured with the PRPS,

on functional recovery in a large population of older and

comorbid patients admitted to a rehabilitation unit. We

hypothesized that participation could be a predictor of

functional gain, independently of age and other variables,

which have been found to affect rehabilitation in various

studies [7, 11–14].

Methods

This was a retrospective cohort study including all patients

aged 65 years and older, consecutively admitted for the

first time between June 1, 2009 and December 31, 2011, to

our 80-bed Department of Rehabilitation and Aged Care

(DRAC). All data were obtained from clinical medical

charts and included information and screening measures

routinely collected during hospitalization.

The local ethics committee approved the study and the

waiver of informed consent given the retrospective nature

of the study.

All data were collected by SM, AM, FG, from review of

clinical medical charts, including demographics (age,

gender, and living arrangement), health, functional, and

cognitive status. We also collected the body mass index

(BMI) [15]. Cognitive assessment was performed with the

mini-mental state examination (MMSE) [16], a commonly

used tool in geriatric rehabilitation practice (score range

0–30), while affective status was assessed using the

15-item geriatric depression scale (GDS) (score range

0–15) [17]. The GDS is a tool frequently used in rehabil-

itation setting to assess depressive symptoms, and it has

been shown to predict functional outcomes [13]. Patients

were evaluated with the GDS only if they had a MMSE

score C15/30, since the tool lacks reliability in subjects

with moderate to advanced dementia [13, 18].

Comorbidity was defined according to the cumulative

illness rating score (CIRS) [19]. CIRS assesses chronic

medical illness burden while taking into account the

severity of chronic diseases; the score for each of the 14

conditions can range from 1 (absence of pathology) to 5

(maximum level of severity of the disease). The CIRS

severity index is the average score of the first 13 items.

Functional status was assessed with the functional

independence measure (FIM) [20, 21], a validated tool for

clinical assessment of disability in the inpatient rehabili-

tation setting, showing high inter-rater reliability

(ICC = .96) and good predictive validity [22, 23]. The

FIM comprises 18 items, each of which is assessed against

a seven-point ordinal scale, where the higher the score for

an item, the more independently the patient is able to

perform the tasks assessed by that item. Total scores range

from 18 (functional dependence) to 126 (functional inde-

pendence). The items are divided into two major groups,

the motor and the cognitive items; the motor items include

self-care (eating, grooming, bathing, dressing-upper body,

dressing-lower body, toileting), sphincter control (bladder

and bowel management), transfers (bed/chair/wheelchair,

toilet, tub/shower), locomotion (walk/wheelchair, stairs),

while the cognitive items include communication (com-

prehension, expression) and social cognition (social inter-

action, problem solving, memory). The rating scale

designates major graduations in behavior from dependence

to independence. FIM scores were collected both on

admission and at discharge by two trained physiotherapists

[24].

The pre-admission functional status was assessed by

asking proxies about patient’s independence in walking

without aids or assistance one month before DRAC

admission.

Participation was assessed with the PRPS [7] by four

physiotherapists trained in its use. The PRPS is a six-point

Likert Scale developed to evaluate patient’s participation

during physical therapy sessions. According to the authors
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who developed the PRPS, the scale is scored as follows:

(1) refusal or no participation in a session; (2) no partic-

ipation in at least half of the session; (3) good participa-

tion in most or all exercises, but without maximal effort or

not finishing most exercises; (4) good participation in all

exercises with good effort and finishing most but not all

exercises; (5) very good participation in all exercises with

maximal effort and finishing all exercises; (6) excellent

participation in all exercises, and taking an active interest

in exercises and/or future therapy sessions. In a study

using actigraphy as an objective measure, this tool was

found to be a reliable and accurate measure of participa-

tion during physical therapy sessions [25]. The PRPS has

high inter-rater reliability (interclass correlation coeffi-

cient [ICC] to rehabilitative process = .96 for physical

therapists) and good predictive validity (correlation with

FIM change: r = .32, F = 26.3, p\ .0001) [7]. A native

English speaker directly translated the PRPS from English

into Italian language. At discharge, a PRPS summary

score was calculated for each patient by four physio-

therapists as the average value of all PRPS scores

obtained weekly during the whole course of inpatient

rehabilitation. The weekly average score was calculated

using the daily PRPS evaluation during each rehabilita-

tion session.

Patients received two sessions of physical therapy from

Monday to Friday and one session on Saturday, either

individually or in small groups. Each session of rehabili-

tation started with a 10-min warm-up and included exer-

cises of strengthening, range of motion, flexibility, transfer

training, gait training, and self-care.

Exclusion criteria

The flowchart of the study is shown in Fig. 1. We reviewed

all medical charts of patients admitted to the DRAC during

the period of interest, and we excluded those who had the

following conditions: age B65 years; coma, vigilance dis-

orders, delirium, aphasia, and neglect (i.e., clinical condi-

tions that could have interfered with the administration of

the PRPS); serious infections and/or non-infection vs

adverse clinical events during in-hospital rehabilitation

(i.e., clinical conditions that could have affected the

patient’s capability to be engaged in physical therapy);

transfer to an acute medical ward or death; or refusal to

sign informed consent on admission to the DRAC. Addi-

tionally, we excluded the medical charts of patients with at

least one missing variable, including those with a MMSE

score lower that 16/30 since they did not receive GDS

assessment (see above).

Outcome measures

The outcome measures selected in this study were part of the

standard medical evaluation provided by our DRAC. In

accordance with a previous study [26], two parameters

derived from the FIM were created: FIM efficacy (FIM

efficacy = discharge FIM minus admission FIM) and the

Montebello rehabilitation factor score (MRFS) efficacy.

FIM efficacy represented the absolute functional gain.

MRFS efficacy was the ratio between the absolute functional

gain and the difference between the maximum possible FIM

and the FIM admission (MRFS efficacy = FIM efficacy/

Fig. 1 Patients’ recruitment

process (flowchart)
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(maximum possible FIM minus admission FIM). We used

MRFS efficacy as our outcome measure to solve the prob-

lem arising from the fact that patient with high admission

scores can achieve only limited gain compared with those

who started with lower admission scores [26]. Indeed, the

MRFS efficacy is a widely adopted measure of rehabilitation

because it overcomes this ceiling effect. Scores are mea-

sured in relation to the patient’s specific potential for

improvement and reflect a relative functional gain.

Statistical analysis

Comparison groups were obtained using a median-split

methodology, a commonly used modality in research

studies [27, 28]. MRFS efficacy was calculated for all

patients, and two groups of patients were identified:

Patients with ‘‘good functional gain’’ were those with

MRFS efficacy above the median value of the whole

sample (.037), while patients with ‘‘poor functional gain’’

were those with MRFS efficacy under the median value.

Continuous variables are presented as mean ± standard

deviation, while categorical data as number and propor-

tions. Normal distribution was evaluated for each variable

with a pretest for homogeneity of variances. If abnormal

distribution was present, a nonparametric test was used

(Mann–Whitney). Otherwise, the Student’s t test for pair

comparison was used to examine differences for continu-

ous variables, while the Chi-square test (Fisher’s Test) for

categorical variables. Correlations between each variable

introduced in the univariate analysis and the MRFS effi-

cacy were evaluated with the Pearson’s correlation coeffi-

cient, including the PRPS.

We then conducted a multivariable logistic regression

model adjusted for confounding factors. In this model, we

included variables showing a significant correlation with

the MRFS efficacy score based on the Pearson’s correlation

coefficient, and others that were judged to have clinical

relevance according to previous studies [8, 11]. We did not

perform a priori calculations to guide sample size. Instead,

the maximum degrees of freedom we were allowed in the

logistic regression model was obtained, as per convention

[29], by dividing the minimum number of events (i.e., good

functional gain at discharge; N = 272) by 15 to obtain a

total of 18 degrees of freedom. All statistical analyses were

performed using SPSS (Statistical Package for Social Sci-

ences) version 14, with alpha level set at .05.

Results

A total of 556 subjects were included in this study. Char-

acteristics of the whole sample, stratified into ‘good func-

tional’ and ‘poor functional,’ are summarized in Table 1.

Groups did not differ by gender, BMI, number of drugs,

length of stay, and proportion of patients admitted for

neurologic reasons. However, patients with poor functional

gain at discharge were significantly older, more cognitively

impaired and more comorbid, had worse functional status

on admission, more depressive symptoms, were more

likely to undergo rehabilitation for cardiac diseases or

immobility syndrome, and were less likely to be able to

walk independently before admission. This group of

patients also showed a lower PRPS average score during

physical therapy sessions in comparison with those with

high functional recovery. A minority of patients showed an

excellent participation, that is an average score of 6 (55

patients, 9.9 %). The majority of patients had an average

PRPS score of 4 (192 patients, 34.5 %) or 5 (237 patients,

42.6 %), while 11.4 % of patients a score of 3 (63

patients). Only few patients had a score of 1 or 2 (9

patients, 1.6 %) (data not shown).

We examined Pearson’s correlations between MRFS

efficacy and all other variables. Higher MRFS efficacy was

significantly correlated with lower age (r = -.19), higher

MMSE (r = .22), ability to walk before admission

(r = .24), lower depressive symptoms (GDS, r = -.14),

lower comorbidity (CIRS severity, r = -.13), higher par-

ticipation (PRPS, r = .21), being admitted for orthopedic

disease (r = .18) or pulmonary disease (r = .11), and not

having immobility syndrome (r = -.24). Sex, BMI,

number of drugs, living alone before admission, and being

admitted for neurologic or cardiac diseases did not corre-

late with the MRFS efficacy. Figure 2 shows variables

significantly correlated with the MRFS.

The possible effect of participation on functional

recovery at discharge was tested in a multivariate regres-

sion model, including all variables that were significantly

associated with MRFS, plus gender. Table 2 shows the

results of the multivariable logistic regression. PRPS

score—indicative of participation level—was significantly

associated with functional status at discharge (odds ratio

[OR] = 1.51, 95 % confidence interval [CI] 1.19–1.91;

p = .001). Other predictors of the functional outcomes

were the independence in walking before admission

(OR = 2.05; 95 % CI 1.36–3.11; p = .001) and an

admission to the DRAC after orthopedic surgery (OR 1.79;

95 % CI 1.01–3.19; p = .046).

Discussion

This study was carried out in a large population of elderly

patients with multiple diseases, with the aim to assess

whether the patients’ participation to physical therapy

sessions affects the extent of functional gain at discharge.

We found a linear and significant association between the
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mean level of patients’ participation and functional gain (as

measured with the MRFS efficacy) and also that partici-

pation was an independent predictor of this outcome, after

adjusting for several covariates.

The efficacy of therapeutic exercises strongly relies on

patient’s engagement in and cooperation with the exercise

regimen. Multiple factors can modulate engagement and

motivation in such activities. Previous studies reported that

depressive symptoms and cognitive impairment, especially

executive dysfunctions, have a negative effect on a

patient’s participation in rehabilitation [30]. Other studies

reported that patient’s beliefs about illness, self-efficacy in

performing specific activities, perception about the utility

of the exercises in relation to the expected outcome,

involvement in goal-formulation, and attitudes about ther-

apeutic targets may also affect the degree of participation

in rehabilitation activities [31–33]. Other factors that have

been hypothesized to play a role are pain, fear of falling,

and the manner of approaching the patient during physical

therapy sessions [34, 35]. Therefore, we can hypothesize

that there is a strong relationship between the level of

patient’s participation during physiotherapy and a number

of factors that are known to predict the rehabilitation out-

come at discharge.

By demonstrating that PRPS score predicts the efficacy of

rehabilitation, while other variables that are traditionally

considered as predictors (such as age, comorbidity, cognitive

status and depression) did not, our findings suggest that

participation is an important variable that could be a possible

mediator of the association between a patient’s clinical

condition and the functional outcome of rehabilitation. This

hypothesis for a future study is in line with the results of a

study by Lenze, demonstrating that participation modulates

the association between depression and, to a lesser extent,

cognitive impairment and functional outcome [8].

The other two predictors of functional gain in our study

were the ability to walk independently before admission

and an admission to the DRAC after orthopedic surgery.

The finding that the ability to walk independently before

admission predicts functional gain is in line with previous

Table 1 Sociodemographic, clinical, and functional characteristics of 556 elderly patients stratified by functional gain at discharge

Poor functional gain

at discharge (n = 284)

Good functional gain

at discharge (n = 272)

p value

Age, years 81.6 ± 7.4 78.2 ± 6.7 \.0001

Female sex, n (%) 200 (70.4) 191 (70.2) .516

Living alone before admission, n (%) 113 (40.1) 107 (39.5) .478

BMI (kg/m2) 25.2 ± 5.4 25.6 ± 4.7 .329

CIRS severity index 1.7 ± 0.2 1.6 ± 0.2 \.0001

Number of drugs, n (%) 5.8 ± 2.6 5.3 ± 2.7 .019

GDS (0–15) 5.6 ± 3.5 4.2 ± 3.6 \.0001

Rehabilitation category, n (%)

Orthopedic 70 (24.6) 139 (51.1) \.0001

Cardiac 29 (10.2) 15 (5.5) .028

Pulmonary 29 (10.2) 43 (15.8) .033

Neurologic 28 (9.9) 21 (7.7) .230

Immobility syndrome 128 (45.1) 54 (19.9) \.0001

MMSE (0–30) 23.5 ± 3.8 25.3 ± 3.4 \.0001

Walking independence pre-admission 117 (41.2) 195 (71.7) \.0001

FIM on admission (0–126) 81.5 ± 21.6 87.0 ± 19.6 .002

FIM at discharge (0–126) 89.6 ± 19.6 109.4 ± 9.9 \.0001

FIM efficacy (FIM discharge–FIM admission) 8.2 ± 8.4 22.4 ± 13.9 \.0001

MRFS efficacy median, (range) .20 (-3.3 –.36) .56 (.36 – 1.0) \.0001

PRPS (1–6) 4.2 ± 0.9 4.7 ± 0.9 \.0001

Length of stay, days 27.0 ± 10.0 25.5 ± 9.3 .051

Values are reported as mean ± SD unless otherwise specified; p value denotes significance at the Mann–Whitney test for continuous variables

and the Student’s t test for pair comparison

MRFS efficacy was calculated as FIM efficacy/(maximum possible FIM minus admission FIM)

BMI body mass index, CIRS cumulative illness rating scale, GDS geriatric depression scale, MMSE mini-mental state examination, FIM

functional independence measure, MRFS Montebello rehabilitation factor score (see text for explanation), PRPS Pittsburgh rehabilitation

participation scale
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studies finding that the pre-admission functional status is

a predictor of functional outcome among elderly patients

[36–38]. A possible explanation of the association

between the admission after orthopedic surgery and

functional outcomes is related to the type of orthopedic

surgery. Indeed, most of the patients underwent an elec-

tive arthroplasty, a procedure that implies a sudden

decline of walking abilities soon after surgery but a

likewise rapid improvement in functional performances

after few days of rehabilitation. Therefore, it could be

hypothesized that, in comparison with the others, these

patients had the highest likelihood to improve in func-

tional status at discharge.

Implications of the study are several. Firstly, our data

suggest that participation should be routinely assessed

during the course of rehabilitation of geriatric patients.

Secondly, since previous studies have demonstrated that

participation can improve throughout the course of reha-

bilitation [7], it follows that it should be actively evaluated

in patients undergoing rehabilitation in light of their dif-

ferent clinical and psychological needs. For example, par-

ticipation of cognitively impaired patients would be

Fig. 2 Relationship between Montebello rehabilitation factor score (MRFS) and other variables

Table 2 Predictors of good functional gain at discharge (multivariable logistic regression)

Odds ratio 95 % Confidence interval p value

PRPS score (average score during in-hospital rehabilitation stay) 1.51 1.19–1.91 .001

Age, years 0.99 0.96–1.01 .381

Female sex 1.34 0.87–2.01 .185

Walking independence 2 weeks before DRAC admission 2.05 1.36–3.11 .001

GDS 0.98 0.93–1.04 .543

Rehabilitation impairment categories

Immobility syndrome 0.65 0.37–1.13 .125

Pulmonary 1.91 0.97–3.77 .061

Orthopedics 1.79 1.01–3.19 .046

MMSE score 1.03 0.97–1.09 .297

CIRS severity 0.49 0.20–1.19 .115

PRPS Pittsburgh rehabilitation participation scale, DRAC Department of Rehabilitation and Aged Care, GDS geriatric depression scale, MMSE

mini-mental state examination, CIRS cumulative illness rating scale
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encouraged using different approaches and techniques than

would be used with patients without cognitive impairment.

Thirdly, because among all the variables that have been

identified as predictors of successful rehabilitation, partic-

ipation is one of the few factors which are potentially

modifiable, physical therapists should sharply focus on this

issue in their everyday clinical practice. The relevance of

participation as a determinant of rehabilitation outcome

should also be taught to students in medical and physio-

therapy schools.

Strengths of this study are the inclusion of a large

number of patients and of a population of geriatric patients

with multiple comorbid diseases. Another strength is that

we excluded patients with clinical conditions that may

affect per se the administration of PRPS, such as coma,

delirium and adverse clinical events. By excluding patients

with these conditions, we believe to have reduced the risk

of biasing the PRPS assessment with reasons unrelated to

patient’s willingness and/or physiotherapist’s approach.

Some limitations should also be highlighted. This was a

single-center retrospective cohort study, and the results

may not be generalizable to other settings. We also did not

collect the PRPS score for each session, but only the

average PRPS scores of the whole length of stay, and thus

we cannot assess how participation has changed throughout

the period of rehabilitation. This would have allowed us to

make some additional inferences. In fact, it is not uncom-

mon that participation increases for many patients as they

begin to see the effects of rehabilitation. So even a patient

who starts off with a low participation score may in fact

increase participation as the value of therapy becomes

more evident. It might be therefore interesting to compare

the outcome of three distinct patient groups: high partici-

pation throughout, low participation throughout, and those

whose participation increased over time. A future study can

explore this issue. A third limitation is that we did not

collect data about the global pre-admission functional

status of our patients. However, we did have information

about pre-admission walking independence, which was

obtained by asking patients or proxies. In previous studies,

this notion was found to be a good predictor of overall

functional mobility in older adults [39]. Also, this study

investigated the immediate effect of participation only on

short-term outcomes, but it was not possible to test the

relationship in the medium and long term. Another limi-

tation was that we did not assess predictors of participation;

however, this was not the primary aim of our study, and

currently there are no validated instruments to measure

motivation in rehabilitation. Finally, a limitation is that we

used a median-split methodology to stratify patients into

those who regained functions and those who did not. This

approach is quite arbitrary, since it assumes an ideal dis-

tribution of the scores above and below a certain cutoff.

Therefore, we cannot exclude that using this method we

may have contributed to obscuring some meaning encoded

in the original data. However, it should be observed that

this approach has a long tradition in statistics and, taking

into account the large sample size of our study, we believe

that it would not have determined a significant variation of

the final study’s results. Furthermore, we consider that a

dichotomous outcome (i.e., good or poor functional gain)

would be more informative for the clinical practice rather

than the using the total MRFS as a continuous variable.

Future studies should evaluate reasons for and possible

predictors of poor participation in order to discover targets

of intervention during rehabilitation, thus optimizing the

potential patients’ recovery process. Additionally, they will

measure both the association of the everyday PRPS score

with functional recovery and the outcome at discharge with

different statistical approaches.

Conclusions

The study highlights the needs to routinely assess the

patients’ participation in physiotherapy sessions and indi-

rectly suggests the importance of fostering active engage-

ment of older adult patients during rehabilitation.
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