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Abstract

Objective: To revise an earlier analysis on whether more physical therapy services for patients with acute or
subacute conditions shorten hospital stays, enhance health outcomes, and are safe and economical.

Data sources: Updates were made between 2010 and June 2023 using electronic database searches (AMED,
CINAHL, EMBASE, MEDLINE, PEDro, and PubMed). Selection of the study: Eligible studies were randomized
controlled trials assessing the effects of extra physical therapy treatments on patient health outcomes,
duration of stay, or cost-effectiveness. Eleven additional publications from eight new randomized controlled
trials with 1563 individuals were chosen from the 1524 potentially relevant articles found by the search. This
review includes a total of 24 randomized controlled studies with 3262 participants. Data extraction: The form
utilized in the initial systematic review was used to extract the data. The PEDro scale was used to evaluate
the methodological quality,

Result: Standardized mean differences (SMDs) and 95% confidence intervals (Cls) were computed by pooling
post-intervention data using an inverse variance, random-effects model. Additional physical therapy services
were found to shorten hospital stays by 3 days in sub-acute settings (MD -2.8, 95% Cl -4.6 to -0.9, 12 0%) and by
0.6 days in acute situations (MD -0.6, 95% CI -1.1 to 0.0, 12 65%), according to moderately high quality
evidence. Without causing an increase in adverse events, more physical therapy produced modest gains in self-
care (SMD 0.11, 95% CI 0.03 to 0.19, 12 0%), activities of daily living (SMD 0.13, 95% Cl 0.02 to 0.25, 12 15%), and
health-related quality of life (SMD 0.12, 95% Cl 0.03 to 0.21, 12 0%). Walking abilities did not much change.
According to one study, extra physical therapy was probably more affordable for sub-acute rehabilitation.
Conclusions: More physical therapy services decrease the length of stay for people in hospitals while
improving patient activity and participation results. Preliminary data indicates that these advantages might be
cost-effective, and they are probably safe.

Keywords: Rehabilitation; Length of Stay; Quality of Life; Activities of Daily Living; Physical Therapy; Review;
Systematic.

Introduction

It is not common practice to provide extra physical therapy services (1, 2), and there is frequently discussion
about how to balance workload distribution and expenses to get the best outcomes for patients and healthcare
systems. The possibility that more services could shorten hospital stays, which is linked to lower hospital
expenses, is a tenable justification for being able to expand services without raising costs (3). Single trials,
however, lack the potential to demonstrate variations in length of stay. There is still disagreement over how
many physical therapy services should be offered to inpatients.

Although the 95% CI crossed zero, suggesting uncertainty in the findings, our 2011 (4) systematic review of 16
randomized controlled trials suggested that additional physical therapy services (defined as longer or more
physical therapy sessions of similar content) may have decreased length of stay in acute and sub-acute settings.
Additionally, the research discovered that additional physical therapy had no effect on self-care measures but
slightly to moderately improved walking capacity, activity, and quality of life. The data had a considerable
degree of variety. New large randomized controlled studies have been released since that review was published
(5,6), which will improve the quality of the evidence and possibly clear up any ambiguities in the original
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review. Furthermore, in order to improve the quality of reviews, the GRADE methodology was created in 2011
(7) for evaluating the body of evidence. This method may be used to score the quality of evidence.

Determining if more physical therapy treatments for patients with acute or subacute medical conditions improve
health outcomes (body structure and function, activity, and participation) and shorten duration of stay was the
goal of this systematic review. Adverse events and the cost-effectiveness of further physical treatment were
secondary outcomes.

Method

This review was prospectively registered with the PROSPERO database of systematic reviews
(CRD42017064827) and reported in accordance with the PRISMA recommendations for high-quality reporting
of systematic reviews (8).

Information sources, search, and study selection

Using search terms and synonyms for the two primary constructs of physical therapy and the amount of therapy,
a search method was created to find trials. The databases MEDLINE, CINAHL, AMED, PEDro, PubMed, and
EMBASE were searched between 2010 (because the last search was done in May 2010) and June 5, 2023. Using
database selections (see Appendix 1) or recognized search techniques (9) the search was restricted to
randomized controlled trials. To make sure all pertinent trials were found, manual scanning of the reference lists
of the included trials and citation tracking of the prior systematic review (using Google Scholar) were also
carried out.

The titles and abstracts of all identified trials were subjected to separate application of inclusion and exclusion
criteria by two reviewers (CP and NT) in order to weed out those that blatantly failed to fit the requirements.
Trials were acquired in full-text for evaluation in cases where it was unclear if they satisfied the inclusion
requirements. The two reviewers discussed any disagreements and, in the event that no agreement could be
achieved, a third reviewer (NS) was consulted to reach a final conclusion. The Cohen's kappa was used to
measure the level of agreement among reviewers; a kappa of.21 t0.40 indicated fair agreement,.41 t0.60
indicated moderate agreement,.61 t0.80 indicated substantial agreement, and.81 t0.99 indicated nearly perfect
agreement (10).

Criteria for eligibility

A randomized controlled trial that compared an extra dose of physical therapy to the standard care amount for
adult patients (>18 years) receiving acute or sub-acute treatment after an acute event (e.g., fall, surgery, stroke,
cardiac event) qualified for inclusion. The physical therapy intervention could be any intervention described by
the American Physical Therapy Association (11) and had to be administered or supervised by a physical
therapist. It also had to include an increased quantity (duration or frequency) of the same intervention the
control group was receiving.

We included trials of physical therapy treatment following an acute exacerbation of a chronic disease (e.g., acute
exacerbation of chronic obstructive pulmonary disease) treated in an acute or sub-acute setting, but excluded
trials that assessed physical therapy exercise programs for healthy individuals or physical therapy for risk factor
management of chronic health conditions (e.g., cardiovascular disease, diabetes, obesity). Because we wanted to
assess the effect of dose rather than the effect of a particular treatment, trials that examined the effects of adding
a different treatment to standard care—such as acupuncture, upper limb exercises, or gait training—were
disqualified. Additionally, trials that did not provide physical treatment to the comparison group were
disqualified.

Data extraction

It made advantage of the data extraction form created for the last review (4). A second reviewer verified the
accuracy of the data that the first reviewer had gathered. The reviewers consulted the original report in case of
any differences. Health conditions (e.g., orthopaedic, neurological, cardiothoracic), participant characteristics
(age, sex), setting (acute, sub-acute, inpatient, outpatient), intervention (type, duration, and frequency of
physical therapy for experimental and comparison groups), outcomes (primary and secondary outcomes,
outcome measures used, timing of outcome assessment), adverse events, and patient satisfaction were among the
data that were extracted.

Results of interest

Patient health outcomes and length of stay were the main results. According to the World Health Organization's
International Classification of Functioning, Disability and Health (14), patient health outcomes were categorized
into three domains: participation, activity, and body function. According to this concept, we regarded walking
ability measurements as indicators of bodily function, and quality of life metrics as indicators of involvement
(see Box 1).

Adverse events and cost effectiveness were secondary outcomes.

Results synthesis

Hedges g was used to compute the standardized mean differences for the outcomes based on post-intervention
means and the pooled estimate of post-intervention standard deviations. Some variables that were not in this
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format had to be converted using techniques recommended by Hozo et al. (15) and Higgins and Green (9), since
mean and standard deviation values are required when computing the standardized mean difference.

A random-effects model for outcomes employing inverse variance techniques was used. According to Cohen et
al. (16), the standardized mean difference's strength was assessed descriptively, with 0.2 denoting a modest
effect, 0.5 a moderate effect, and 0.8 a high effect. Only trial results that reported on the common outcome
categories utilized in the prior review—Iength of stay, walking capacity, activity, self-care, and quality of life—
were combined into one pool.

The 12 statistic was used to measure statistical heterogeneity, and values more than 50% indicated significant
levels of heterogeneity (17). Sub-group analyses, such as distinct analyses for trials carried out in acute and sub-
acute settings, were carried out post-hoc in cases where significant levels of heterogeneity were seen in an effort
to explain the heterogeneity. If one trial contributed more than 50% of the total effect size or if certain trial
attributes carried a high risk of bias, sensitivity tests were performed to validate the findings

Since tests for funnel plot asymmetry only have adequate power when there are at least 10 trials, funnel plots
were made (9).

By dividing the total reported additional physiotherapy by the period of stay or trial, the amount of additional
therapy provided per day was determined. Trial size variations were taken into consideration by calculating
weighted mean averages.

Findings

Selection of studies

1208 papers were screened based on their title and abstract after duplicates were eliminated. 36 papers were
obtained in full-text, and there was significant agreement among reviewers when screening titles and abstracts
(kappa =.62, 95%CI.46 t0.78). It was decided to include 11 publications from 8 research investigations in the
revised review (figure 1) out of these.

Data from the same randomized controlled experiment were reported in the papers by Peiris et al. (2012) (18),
Peiris et al. (2013) (5), Brusco et al. (2014) (19), and Brusco et al. (2015) (20). Since it included the clinical
results for the entire sample (n=996), the Peiris et al. 2013 (5) paper will be referred to as the primary trial for
the purposes of this review.

Peiris et al. (2012) examined the physical activity levels of 105 individuals with orthopaedic disorders who
received or did not get extra therapy. This study was a subgroup of a larger trial. The whole sample's economic
results were the main focus of the experiments conducted by Brusco et al. in 2014 (19) and 2015 (20).

Together with the papers from the prior review, this revised review contains 27 publications from 24
randomized controlled trials. Australia hosted nine trials, the UK hosted eight, Europe hosted five, Brazil hosted
one, and Canada hosted one (table 1).

Intervention

To improve results, the experimental group in every study that was included received more physical therapy
intervention than the comparison group. Physical therapists and assistants to physical therapists delivered
physical therapy procedures in person. A weighted mean average of 198.7 minutes of physical therapy per week
(28.4 minutes per day) was administered to comparison group participants in 14 trials. Participants in the
experimental group received more intervention, even though the content of the intervention was the same for
both groups. This was accomplished by offering physical therapy sessions that were either longer (n=3), extra
(n=14), or both (n=2). The manner in which additional physical therapy was administered was not specified in
five trials. 2,497 participants in 15 trials measured the quantity of extra physical therapy provided. The weighted
mean average of an extra 85.7 minutes of physiotherapy per week, or 12.2 minutes per day, corresponds to a
43% increase in physical therapy services. This varied from an additional 6.6 minutes per day (6) to 85 minutes
per day (31).

Additional occupational therapy and physical therapy treatments were provided to participants in four studies (5,
24, 32, 33).

Implications of more physical therapy services

Duration of stay

Additional physical therapy decreased duration of stay by a minor and substantial amount (SMD -0.2, 95%CI -
0.3 to -0.1, 12 50%) in 12 studies with 2,285 participants when compared to usual care (figure 2 and table 2).
There was moderate quality evidence that additional physical therapy treatments decreased length of stay by 3
days in sub-acute settings in 5 trials (5, 6, 21, 23, 33) with 1659 participants (MD-2.8, 95%CI -4.6 to -0.9, 12
0%). There was low quality evidence that additional physical therapy treatments decreased length of stay in
acute settings in 7 trials (22, 29, 32, 34-37) with 626 individuals (MD -0.6, 95%CI -1.1 to 0.0, 12 65%).
Subgroup analyses reveal that the SMDs were comparable across various patient diagnoses and settings (table
3), as well as after eliminating a sizable trial that added more than 50% weight to the study (Appendix 2). In
three trials (6, 28, 33) with 401 individuals, additional physical therapy shortened length of stay by 9 days in
sub-acute stroke populations (MD -9.0, 95%CIl -16.3 to -1.6, 12 0%).
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Walking ability was evaluated in ten trials with 1,641 subjects. Rivermead Mobility Index (28), Functional
Independence Measure (FIM) locomotion (22) and the 6-minute walk test (6, 27, 34) were the measures that
were employed. Additional physical therapy treatments did not substantially improve walking ability as
compared to normal care, according to moderate quality evidence (SMD 0.1, 95%CI -0.1 to 0.3, 12 46%) (figure
3). Moderate quality evidence of no effect of additional physical therapy on walking speed was obtained in a
sub-group analysis of the six trials (5, 6, 21, 30, 38, 39) with 1,208 individuals that measured walking speed
(MD 0.01m/s, 95%CI -0.05 to 0.07, 12 54%).

FIM (5, 6, 21, 22), the Barthel index (28, 32, 33, 39, 40), and the modified lowa Level of Assistance scale (35—
37) were used in twelve studies with 2,366 participants to assess the impact of extra physical therapy on self-
care. Moderate quality evidence showed that additional physical therapy enhanced self-care by a small and
significant amount (SMD 0.1, 95%CI 0.03 to 0.2, 12 0%) as compared to standard care (figure 4). Additional
physical treatment raised FIM by 2.1 points (MD 2.1, 95%CI 0.2 to 4.0, 12 0%), according to sub-group
analyses of the three trials (1,448 individuals) that evaluated total FIM (5, 6, 21). Additional physical therapy
raised the modified lowa Level of Assistance scale score by 3.1 points (MD 3.1, 95%CI 0.9 to 5.4, 12 0%) in the
three trials that evaluated the scale (n=236). Non-significant changes were found for the five trials that evaluated
the Barthel Index (n=436) (MD 0.3, 95%CI -0.8 to 1.4, 12 18%). Effect sizes were somewhat higher in acute
settings compared to sub-acute situations, according to sub-group analyses (table 3).

There was low quality evidence that additional physical therapy improved activity outcomes by a small but
substantial amount (SMD 0.16, 95%CI 0.04 to 0.28, 12 20%) when compared to usual care in 14 trials with 1737
participants (figure 5). The Rivermead Mobility Index (28, 38, 40), the Timed Up and Go test (5, 21, 37), and
the Knee Society Scale (activities of daily life function) (29), were among the results used. Acute settings had a
greater effect size than sub-acute settings, according to sub-group analyses (table 3).

Physical activity levels were measured in two trials (5, 18, 22). Overall, there was relatively little physical
exercise. Patients with orthopedic disorders in a sub-acute hospital environment spent 1.2 hours upright per day
(18), while those who underwent coronary artery bypass graft surgery spent 89% of their waking hours sitting or
lying down (22). Six days after surgery, Van der Peijl (22) could not find any differences in physical activity
levels between patients who got standard care and those who received additional physical therapy. Those who
got additional weekend occupational therapy and physical therapy were substantially more physically engaged
than those who did not, particularly during the weekend, in sub-acute settings (18).

The 36-item Short Form Survey (27, 32, 34), the Australian Quality of Life scale (6), and the EuroQoL (5, 21,
28, 35, 37, 38) were used in ten trials to assess health-related quality of life. There was moderate quality
evidence that additional physical therapy enhanced health-related quality of life by a small and significant
amount (SMD 0.12, 95%CI 0.03 to 0.21, 12 0%) when compared to usual treatment in 10 trials with 1,899
individuals (figure 6). EQ-VAS rose by 2 points (MD 1.97, 95%CI 0.06 to 3.89, 12 0%) with additional physical
therapy in a sub-group analysis of the trials that employed the EuroQoL Visual Analogue Scale. In a sensitivity
analysis, the effect was greater (MD 4.6 points, 95%CI 0.92 to 8.28, 12 0%) when Peiris et al. (5) was eliminated
because it accounts for more than 50% of the weight

In ten studies, adverse events were reported as present or absent (n=2071). Participants in the experimental
group (n=1039) experienced 212 adverse events overall, while those in the control group (n=1032) experienced
224 adverse events. There was no difference in adverse outcomes across groups in nine trials. The group getting
additional physical therapy experienced significantly fewer non-serious adverse events, according to one trial
(25) (p=0.04).

There were 17 trials with published mortality rates (n=2749). In total, 21 people died in the control groups (total
n=1361) and 23 people died in the experimental groups (total n=1388). Overall and in any study, there were no
differences in deaths across groups (RR 1.07, 95%CI 0.6 to 1.93, p=0.8117). Six trials reported falls (n=1584).
According to Bischoff-Ferrari (41) after a hip fracture, providing extra physical therapy considerably decreased
the rate of falls by 25% (95%CI 1% to 44%) over the next 12 months. In the other trials, no group differences
were found.

Discussion

Patients and health services benefit from more physical therapy since it shortens hospital stays and improves
activity and participation metrics. These findings complement our earlier assessment by offering more
conclusive proof of the advantages of offering patients with a variety of medical conditions additional physical
therapy. In particular, this evaluation offers low to intermediate quality evidence to support the claims that more
physical therapy treatments improve daily living activities, shorten hospital stays, enhance self-care skills, and
improve quality of life.

Walking ability, a measure of body structure and function, did not show substantial increases, but assessments
of daily living activities and self-care skills did. This may indicate that rather than focusing on particular bodily
function metrics, the objectives of therapy in acute and subacute inpatient settings are frequently to enhance
general functional ability to support safe discharge.
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Overall length of stay was longer in the included trials done in sub-acute settings, which explains why
differences in length of stay, reported as mean differences, were greater in sub-acute settings than in acute
settings. However, compared to sub-acute settings, improvements in quality of life, self-care, and activities of
daily living seemed to be greater in acute settings. The timing of the outcome assessment may help to explain
this. Compared to one study in an acute situation (34), three of the studies in sub-acute settings (5, 21, 33)
evaluated post-intervention outcomes at discharge instead of at a predetermined time. It would be expected that
participants in both groups would attain a comparable sufficient level before being discharged, since the
duration of stay and the time of discharge are frequently based on the functional level and capacity to perform
self-care and activities of daily living. As a result, it would be anticipated that the results assessed at discharge
would be comparable for each intervention group. It's possible that these trials were more effective at producing
a comparable (or superior) degree of functional ability in a shorter amount of time.

The discovery that extra physical treatment was helpful offers circumstantial proof that physical therapy is a
successful intervention for enhancing functional independence in daily living activities and self-care in
individuals with a range of medical problems. It is challenging to identify the most effective component of
physical therapy management, though, because the physical therapists in the included trials employed a variety
of interventions and techniques that were not well documented in the trials and that are hard to explain (such as
expert assessment, the delivery of multiple treatment intervention options, discharge planning, and education).
Measures of participation, aside from quality of life, were rarely reported. Evidence indicating more physical
therapy enhanced quality of life was of moderate quality. In this systematic review, participation was
represented by quality of life measures; however, quality of life measurements do not evaluate all aspects of
involvement or only participation. Spending more time with therapists, which promotes overall social
interaction and enjoyment (42) and may have impacted the anxiety and depression domains of quality of life,
may therefore help to explain some of the improvements in quality of life. Furthermore, the majority of the trials
in this evaluation employed functional domains in health-related quality of life measurements. Therefore, the
mobility and self-care domains of the EuroQoL and other functional domains of health-related quality of life
assessments will similarly be impacted by increases in functional independence. We could better understand
how additional physical therapy affects involvement if we included more thorough measures of participation,
including the Psychosocial Adjustment to Iliness Scale (43), Life Habits, or the involvement Measure for Post-
acute Care.

It might also be economical to provide extra physical therapy, as this has been shown to shorten hospital stays.
This is a significant discovery because the expense of providing these services must be weighed against the
advantages of offering more physical therapy. According to the one experiment in our review that conducted an
economic analysis in addition to the randomized controlled trial, the group that received additional physical
therapy saved an average of $1,673 each rehabilitation session. Further indicating that there may be health
economic benefits despite the initial rise in expenses to increase therapy intensity, a systematic analysis (44)
found cost reductions when comparing more intensive rehabilitation with usual care inpatient rehabilitation in a
variety of populations.

All pertinent randomized controlled studies are included in the review, which is clinically feasible with an
average of 12.2 minutes of physical therapy per patient each day. Future studies could look into the possibility
of a dose-response link between patient and health care outcomes and the amount of physical therapy received.
Managers might use this study to bolster their advocacy for more physical therapy services. Nevertheless, this
evaluation does not address whether these programs should be offered more frequently on the weekends or more
intensively throughout the week. Furthermore, even while we have some information about the extra therapy
that was offered in the included studies, it does not indicate the ideal number of physical therapists in various
settings and practice areas.

Conclusion

According to this systematic analysis, there is low to moderate evidence that giving adults more physical
therapy can increase their involvement and activity levels while shortening their hospital stays. These
advantages are probably safe, and there is some early indication that they might be economical, which would
encourage managers and legislators to add more physical therapy services.
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