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Abstract

Objectives. Multiparticipant physical and occupational therapy provision has fluctuated significantly in skilled nursing facilities
(SNFs) under shifts in Medicare reimbursement policy. Multiparticipant therapy includes group (2–6 individuals per therapist)
and concurrent therapy (2 individuals per therapist). This study uses recent patient-level data to characterize multiparticipant
therapy provision in SNFs to help anticipate shifts under new Medicare policy and the COVID-19 pandemic.
Methods. This secondary analysis used data on 1,016,984 post-acute rehabilitation stays in SNFs in 2018. This analysis iden-
tified patient predictors (eg, demographic, clinical) and organizational predictors (eg, ownership, quality, staffing) of receiving
multiparticipant therapy using mixed-effects logistic regression. Among individuals who received any multiparticipant therapy,
those patient or facility factors associated with high rates of multiparticipant therapy provision were also determined.
Results. Less than 3% of individuals received multiparticipant therapy in 2018. Patient functional and cognitive impairment
and indicators of market regulation were associated with lower odds of multiparticipant therapy. Effect sizes for organizational
factors associated with multiparticipant therapy provision were generally larger compared with patient factors. High
multiparticipant therapy provision was concentrated in <2% of SNFs and was positively associated with for-profit ownership,
contract staffing, and low 5-star quality ratings.
Conclusion. SNF organizational characteristics tended to have stronger associations with multiparticipant therapy provision
than patient factors, suggesting that changes in patient case-mix, as expected during the COVID-19 pandemic, may have less
of an impact on multiparticipant therapy provision than organizational factors. Results suggest that for-profit SNFs in states
with higher market regulation, SNFs providing high volumes of therapy, and SNFs utilizing high proportions of assistants and
contract staff may be more responsive to Medicare policy by increasing multiparticipant therapy provision.
Impact. This study may help identify SNFs that are more likely to increase multiparticipant therapy provision under new
Medicare payment policy.
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Introduction

Medicare spending for skilled nursing facility (SNF) services
has almost doubled in the last 15 years, totaling nearly $28
billion in 2019.1 Rising costs of SNF services have been driven
in large part by increasing rehabilitation costs during short-
term post-acute SNF stays.1–3 New reimbursement policy
implemented by the Centers of Medicare and Medicaid Ser-
vices (CMS) in October 2019 drastically shifted incentives
for physical therapy and occupational therapy (OT) provi-
sion in SNFs. This new policy, the Patient Driven Payment
Model (PDPM), removes incentives in place under the previ-
ous Resource Utilization Group (RUG) case-mix classification
system that coupled higher payments to higher volumes of
therapy.4,5

It is anticipated that many SNFs will implement process
changes to reduce therapy costs under PDPM.5 One strategy
to reduce therapy staffing costs is to replace individual therapy
sessions (1 individual per therapist) with multiparticipant
therapy sessions, either group therapy (multiple individuals
per therapist doing similar activities) or concurrent therapy (2
individuals per therapist doing different activities).5,6 Multi-
participant therapy is incentivized under PDPM, because the
new policy both removes higher payments for higher volumes
of intensive individual therapy and loosens the previous def-
inition of group therapy as exactly 4 patients per therapist
and allows 2 to 6 patients per group therapy session.7,8

Anticipating an increase in multiparticipant therapy under
PDPM, CMS limited the provision of multiparticipant therapy
to a maximum of 25% of total therapy minutes for each
therapy discipline, citing preference for most therapy to be
individualized and tailored to patient needs.5,7,8 However,
while CMS is monitoring multiparticipant therapy under
PDPM, no financial penalty is incurred for SNFs who exceed
the 25% limit.5,8

Multiparticipant therapy provision in SNFs has previously
fluctuated after changing policy.9 In 2011 and 2012, CMS
implemented policies that devalued multiparticipant therapy
minutes when assigning individuals to RUGs (group therapy
minutes were divided by 4 and concurrent therapy minutes
were divided by 2 when calculating therapy minutes for RUG
allocations).9 Prior to that change, rates of multiparticipant
therapy had been as high as 25% of therapy provided, but
by 2018, multiparticipant therapy had declined to <1% of
total therapy minutes.9 CMS reported immediate increases
in provision of multiparticipant therapy after PDPM imple-
mentation, with the percentage of SNF stays that included
concurrent or group therapy increasing from <1% to 32%
and 29%, respectively.10 However, variability in patient case-
mix, therapy practices, and quality of care across the SNF
industry makes it difficult to predict whether multiparticipant
therapy provision will change uniformly.11–15 Additionally,
the need for patient isolation during the COVID-19 pandemic
reversed the increase in multiparticipant therapy; however,
the decline in COVID-19 cases in SNFs after vaccination
efforts may usher in another increase in multiparticipant
therapy provision as the SNF industry rebounds from the
pandemic.1,15–17 The process of determining patient appro-
priateness for multiparticipant therapy provision in SNFs
has not been studied, making it difficult to predict whether
multiparticipant therapy provision may change depending on
patient case-mix or whether multiparticipant therapy is more
dependent on SNF organizational factors. Finally, targeted

monitoring for increases in multiparticipant therapy under
PDPM is important, because the increase in multiparticipant
therapy provision in response to new financial incentives
under PDPM is not clinically indicated by a concurrent sudden
shift in patient case mix or practice recommendations.15 We
are aware of only 1 small study examining multiparticipant
therapy and patient outcomes, which showed no associa-
tion between multiparticipant therapy and patient function18;
thus, the impact of financially motivated precipitous increases
in multiparticipant therapy on patient outcomes is unknown.

The goal of this study was to characterize multiparticipant
therapy provision in SNFs immediately prior to PDPM and
understand whether multiparticipant therapy provision was
associated with patient and/or facility organizational char-
acteristics. We also sought to understand which characteris-
tics were associated with very high rates of multiparticipant
therapy provision at or above the 25% limit instituted under
PDPM. Establishing a baseline for multiparticipant therapy
provision in SNFs prior to policy shifts will allow for compar-
isons in multiparticipant therapy provision after PDPM imple-
mentation and the COVID-19 pandemic as well as inform
targeted quality monitoring by suggesting factors that may
be associated with larger increases in multiparticipant therapy
under new policy incentives.

Methods

Design and Data Source

This is a secondary cross-sectional analysis of 2018 CMS
patient-level data. We used patient data from the Minimum
Data Set (MDS) 3.0, a federally mandated assessment com-
pleted for all SNF residents.19 We included demographics,
data on therapy services and other clinical treatments received
during the SNF stay, physical and cognitive function, and
active medical diagnoses.20 We merged MDS data with data
on the reason for Medicare entitlement and dual Medicare
and Medicaid eligibility from the 2018 Master Beneficiary
Summary File base segment. We also used 3 publicly available
data sources from calendar year 2018, which are aggre-
gated by CMS at the facility level: (1) Provider of Services
(POS); (2) Nursing Home Compare (NHC); and (3) Payroll
Based Journal files. The POS file includes SNF characteristics
such as location and ownership. NHC provides provider-level
demographics and quality ratings for SNFs with at least 20
qualifying stays during the calendar year.21 The Payroll Based
Journal serves as an accurate source of daily paid staffing
hours and census count.22,23

Study Population

Our national sample included the first Medicare Part A SNF
stay per patient in calendar year 2018 that had complete
admission and discharge assessments.24 With the goal of
focusing on post-acute short-term rehabilitation stays, we
excluded patients missing from the Master Beneficiary
Summary File, patients whose SNFs were missing from the
NHC or POS files, long-stay patients with a length of stay
>100 days, and patients who were admitted and discharged
on the same day.25–28 Finally, consistent with other research
focusing on rehabilitation processes in SNFs, individuals on
hospice care or who were comatose at admission, individuals
who died during their SNF stay, and individuals who received
no therapy throughout the SNF stay were excluded.25,29–31
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Interrupted stays were included if above criteria were met.
For subgroup analysis, we then used MDS data on physical
therapist and OT minutes to create a subset of individuals
who had received multiparticipant physical therapy or OT
during their SNF stay.

Variables

We performed a full cohort analysis and a subgroup analysis
of patients receiving any multiparticipant physical therapy or
OT. The dependent variable in the full cohort analysis was
a dichotomous indicator for the presence of any multipartici-
pant therapy, defined as physical therapist or OT minutes that
were coded as either group or concurrent therapy on any MDS
assessment during the SNF stay.6 For the subgroup analysis,
the proportion of multiparticipant therapy was calculated
by adding all multiparticipant physical therapist and OT
minutes and dividing by all physical therapist and OT minutes
during all assessments completed during the SNF stay, and the
subgroup analysis independent variable was a dichotomous
indicator to reflect whether patients received 25% or more
multiparticipant therapy.

We used the same independent variables in both analyses.
Patient characteristics included age at SNF admission, gender,
non-White race, need for an interpreter, marital status,
disability or end-stage renal disease as reason for Medicare
entitlement, and Medicare-Medicaid dual eligibility. Charac-
teristics of the SNF stay included length of stay (LOS) and
intensity of therapy provision reflected by RUG assignment.
We categorized RUG assignment as nonrehabilitation RUGs
or 1 of 5 rehabilitation RUGs that reflected the volume of
therapy received per week: Rehab-Low (45–149 minutes
of therapy), Rehab-Medium (150–324 minutes of therapy),
Rehab-High (325–499 minutes of therapy), Rehab-Very
High (500–719 minutes of therapy), and Rehab-Ultra High
(>720 minutes of therapy).

Patient characteristics from the MDS admission assessment
were selected based on CMS risk adjustment methods for
rehabilitation-related quality outcome measures.32,33 Func-
tional characteristics included the activities of daily living
(ADL) functional score on admission, which summarizes lev-
els of independence on 7 functional tasks.34,35 The ADL scale
ranges from 0 to 28, with higher scores indicating more severe
functional impairment. We included indicators for use of an
assistive device (either a wheelchair, walker, cane, or pros-
thetic), communication or vision impairment, active delirium,
falls in the last 6 months, daily patient-reported pain, and
cognitive impairment on the Brief Interview for Mental Status,
with scores of 13 or higher classified as no cognitive impair-
ment, scores of 8 to 12 classified as moderate impairment,
and scores <8 as severe cognitive impairment.25,36 We also
included indicators for behaviors such as wandering, rejection
of care, and indicators of psychosis such as hallucinations
or physical or verbal behavioral symptoms directed towards
others.20,37 A large range of active medical diagnoses and
clinical treatments coded on the MDS were also included
in the models (Suppl. Table). Indicators for active diagnoses
were not mutually exclusive on the 2018 MDS; thus, patients
could have multiple active diagnoses coded during their SNF
stay.20

Organizational characteristics included rural or urban
county designation38; geographic region based on 1 of
10 CMS regional designations38; location in a state with
a certificate-of-need law or moratorium on opening or

expanding a SNF, which indicate states with higher market
competition that attempt to increase quality and reduce SNF
utilization,39–42 an indicator for in-hospital vs freestanding
location; ownership status (characterized as for-profit, non-
profit, or government); facility size reflected by the number of
Medicare-certified beds; and 5-star overall quality measures
rating, which is a risk-adjusted metric that encompasses 15
clinical and physical measures to reflect the quality of care
provided to SNF residents.21 Finally, we included multiple
characteristics related to staffing. To reflect overall therapy
staffing, we included the number of physical therapist and
OT paid staffing hours per patient day, which included
therapists and assistants. We also adjusted for the utilization
of contract vs in-house staff. First, we divided the number
of physical therapist and OT contractor staffing hours per
patient day by all physical therapist and OT in-house and
contract staffing hours per patient day, then categorized
the proportion of contract staff as 0% contractors (all-in
house staff), 100% contractors, or a mix.43,44 We included
a measure of therapy assistant staffing, calculated as the
proportion of OT and physical therapist assistant staffing
hours per patient day compared with total physical therapist
assistant and OT assistant and therapist staffing.45 Based on
a normal distribution except for many facilities employing
no assistants, the proportion of assistants was categorized
into quartiles, with an additional group of patients in SNFs
employing 0% assistants.

Analysis

For the full cohort analysis, we calculated descriptive statistics
for multiparticipant therapy provision and covariates in our
full cohort and for the subgroup of patients who received any
multiparticipant therapy. We used generalized mixed effects
logistic regression with a random effect for facility to iden-
tify predictors of receiving multiparticipant therapy, which
included the patient and facility covariates described above.
In our subgroup of patients receiving any multiparticipant
therapy, we also used generalized mixed effects logistic regres-
sion with a random effect for facility to identify patient-
and facility-level predictors of receiving 25% or more multi-
participant therapy. Models were tested for multicollinearity
by calculating variance inflation factors. Analyses were con-
ducted using statistical software (RStudio version 1.2.5019,
R Foundation for Statistical Computing, Vienna, Austria).
This study was approved by the University of Washington
Institutional Review Board.

Role of the Funding Source

The funders played no role in the design, conduct, or reporting
of this study.

Results

Out of 1,116,981 complete SNF stays for unique patients in
2018, 1,016,984 patients met the inclusion criteria (91.0% of
the original sample; see Figure). Only approximately 3% of
patients in our full cohort received any multiparticipant ther-
apy during their SNF stay (n = 29,550). Rates of multipartic-
ipant therapy were very small, with multiparticipant therapy
making up an average of just 0.22% of total physical therapist
and OT minutes. Concurrent therapy accounted for 0.14% of
all therapy minutes and group therapy accounted for 0.11%

https://academic.oup.com/ptj/article-lookup/doi/10.1093/ptj/pzab292#supplementary-data
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Figure. The selection of short-stay Medicare skilled nursing facility (SNF) stays from the Minimum Data Set (MDS) 3.0 during the calendar year 2018.
LOS = length of stay; MBSF = master beneficiary summary file; NHC = nursing home compare provider file; PBJ = payroll based journal;
POS = provider of services file.

of all therapy minutes. No significant multicollinearity was
detected in either model.

Full Cohort Analysis

Table 1 shows results of our logistic regression model for
predictors of multiparticipant therapy provision in the full
cohort. Longer LOS was associated with slightly higher odds
of receiving multiparticipant therapy. Rehabilitation RUG
group was a predictor of receiving any multiparticipant ther-
apy, with consistently higher odds of receiving multipartici-
pant therapy as the volume of therapy in each RUG increased.
Higher levels of functional impairment with ADLs, cognitive
and communication impairments, and behavioral symptoms

were consistently associated with lower odds of multipar-
ticipant therapy. Need for an interpreter, rejection of care,
paraplegia or multiple sclerosis, and receiving transfusions
or hemodialysis treatment were the patient characteristics
associated with a >5% decrease in odds of receiving multi-
participant therapy.

Unlike patient characteristics, almost all organizational fac-
tors included in the model were statistically significantly asso-
ciated with multiparticipant therapy provision, and effect sizes
were generally larger compared with patient factors. There
was no relationship between higher 5-star quality ratings and
odds of receiving any multiparticipant therapy. Additionally,
higher overall therapy staffing was associated with lower odds
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Table 1. Significant Results of Full Cohort Mixed Effects Logistic Regression Model for Patient Odds of Receiving Any Multiparticipant Therapy During
Skilled Nursing Facility Stays (n = 1,016,984)a

Odds Ratio 95% CI

Demographics and SNF stay characteristics
Female sex 1.09 1.06–1.13
Needs interpreter 0.83 0.73–0.94
Length of stay (days) 1.02 1.02–1.02

RUG group
Non-rehab groups Reference
Rehab-low 0.00 0.00–0.00
Rehab-medium 1.56 1.31–1.86
Rehab-high 2.07 1.80–2.39
Rehab-very high 2.19 1.93–2.49
Rehab-ultra high 2.46 2.17–2.80

Function and behavior
ADL Scale score on admit (0–28) 0.98 0.97–0.98
Communication impairment 0.75 0.69–0.83
Vision impairment 0.94 0.90–0.99

Cognitive impairment
None (BIMS 13+) Reference
Moderate (BIMS 8–12) 0.97 0.93–1.01
Severe (BIMS 0–7) 0.84 0.79–0.89
Use of assistive device 1.31 1.20–1.43
Psychosis or behavioral symptoms 0.82 0.74–0.90
Rejected care 0.70 0.64–0.78

Active diagnoses
Hip fracture 1.12 1.06–1.19
Major depression 0.93 0.86–0.99
Paraplegia 0.43 0.26–0.65
Multiple sclerosis 0.70 0.56–0.89
Alzheimer disease 0.89 0.81–0.97
Anxiety disorder 0.93 0.89–0.97

Treatments received
Oxygen 0.92 0.89–0.96
Intravenous medication 0.88 0.82–0.94
Transfusion 0.72 0.53–0.97
Hemodialysis 0.76 0.69–0.85

Organizational factors
Rural county 0.72 0.60–0.87
SNF moratorium 0.63 0.50–0.79

CMS region (headquarters)
Region 1 (Boston) Reference
Region 2 (New York) 0.26 0.17–0.38
Region 3 (Philadelphia) 0.36 0.25–0.52
Region 4 (Atlanta) 0.21 0.15–0.29
Region 5 (Chicago) 0.23 0.17–0.32
Region 6 (Dallas) 0.09 0.06–0.14
Region 7 (Kansas City) 0.18 0.12–0.27
Region 8 (Denver) 0.33 0.20–0.54
Region 9 (San Francisco) 0.07 0.05–0.11
Region 10 (Seattle) 0.35 0.22–0.57

Ownership
For-profit Reference
Non-profit 0.72 0.60–0.86
Government 1.04 0.74–1.48

Physical therapist and OT minutes/patient-day (15-min increase) 0.92 0.87–0.98
Contractor staffing

All in-house Reference
Mix 1.14 0.91–1.43
All contract 0.74 0.61–0.89

Assistant staffing (percent assistants)
None- 0% Reference
Quartile 1 2.52 1.53–4.16
Quartile 2 3.57 2.16–5.90
Quartile 3 3.27 1.97–5.43
Quartile 4 2.97 1.79–4.92

a
Models are also adjusted for all covariates included in Supplementary Table 1. ADL = Activities of Daily Living; BIMS = Brief Interview for Mental Status;

CI = Confidence Interval; CMS = Centers for Medicare and Medicaid Services; OT = occupational therapy; RUG = Resource Utilization Group; SNF = skilled
nursing facility.

https://academic.oup.com/ptj/article-lookup/doi/10.1093/ptj/pzab292#supplementary-data
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Table 2. Significant Results of Subgroup Mixed Effects Logistic Regression Model for Patient Odds of Receiving 25% or More Multiparticipant Therapy
During Skilled Nursing Facility Stays (n = 29,550)a

Odds Ratio 95% CI

Demographics and SNF stay characteristics
Needs interpreter 0.47 0.23–0.98
Length of stay (days) 0.99 0.99–0.99

RUG group
Non-rehab groups Reference
Rehab-medium 1.40 0.86–2.28
Rehab-high 0.81 0.53–1.23
Rehab-very high 0.22 0.14–0.33
Rehab-ultra high 0.12 0.08–0.19

Function and behavior
ADL Scale Score on Admit (0–28) 0.96 0.94–0.98
Psychosis or behavioral symptoms 0.23 0.11–0.48

Active diagnoses
Anemia 0.82 0.69–0.98
Alzheimer disease 1.57 1.04–2.38

Treatments received
Hemodialysis 0.17 0.06–0.49

Organizational factors
CMS region (headquarters)

Region 1 (Boston) Reference
Region 2 (New York) 3.79 1.96–7.36
Region 3 (Philadelphia) 0.90 0.48–1.69
Region 4 (Atlanta) 1.34 0.71–2.53
Region 5 (Chicago) 0.73 0.40–1.32
Region 6 (Dallas) 0.38 0.12–1.15
Region 7 (Kansas City) 0.93 0.35–2.50
Region 8 (Denver) 0.73 0.28–1.88
Region 9 (San Francisco) 1.06 0.42–2.68
Region 10 (Seattle) 2.03 0.90–4.55

Ownership
For-profit Reference
Non-profit 0.56 0.36–0.85
Government 0.84 0.35–2.03

5-star quality of care rating
1 Reference
2 0.35 0.13–0.94
3 0.28 0.11–0.68
4 0.26 0.11–0.63
5 0.32 0.14–0.75

aModels are also adjusted for all covariates included in Supplementary Table 1. ADL = Activities of Daily Living; BIMS = Brief Interview for Mental Status;
CMS = Centers for Medicare and Medicaid Services; OT = occupational therapy; RUG = Resource Utilization Group; SNF = skilled nursing facility.

of multiparticipant therapy, but facilities employing therapy
assistants had much higher odds of multiparticipant therapy
than SNFs employing no assistants.

Multiple facility characteristics were associated with lower
odds of multiparticipant therapy, including location in a rural
county. Patients in facilities in states with moratoria on SNF
expansion had 37% lower odds of receiving multiparticipant
therapy. Compared with CMS Region 1 in the Northeastern
United States, all other regions had statistically significantly
lower odds of multiparticipant therapy provision, and the
effect sizes for regional differences were among the largest
in the regression model. Compared with patients in for-profit
SNFs, patients receiving care in non-profit facilities had 28%
lower odds of receiving multiparticipant therapy. In terms
of staffing, use of all contract staff was associated with
26% lower odds of multiparticipant therapy compared with
employing all in-house therapists.

Very High Multiparticipant Therapy

For patients receiving any group or concurrent therapy, the
rate of multiparticipant therapy was still modest at an average

of 7.55% of total therapy minutes (Table 2). We found that
only 1250 patients received ≥25% multiparticipant therapy
in 2018. Additionally, out of the 14,701 SNFs represented in
our full cohort, only 291 facilities, <2% of all SNFs, provided
≥25% multiparticipant therapy to 1 or more patients in 2018.
Although the median number of patients per SNF receiving
≥25% multiparticipant therapy was only 1 patient, 8 specific
SNFs located primarily in the Northeastern United States
contributed 539 (43.12%) of the 1250 patients receiving
≥25% multiparticipant therapy.

Predictors of receiving ≥25% multiparticipant therapy are
provided in Table 2. Among patients receiving any multipar-
ticipant therapy, placement in a Rehab-Very High or Rehab-
Ultra High RUG were associated with 78% and 88% lower
odds of receiving ≥25% multiparticipant therapy, respec-
tively. Compared with the full cohort model, fewer patient
medical, functional, and cognitive factors were associated
with receiving ≥25% multiparticipant therapy. However, sim-
ilar to predictors of receiving any multiparticipant therapy,
patients requiring an interpreter, patients with higher levels
of functional impairment, and patients with psychosis or

https://academic.oup.com/ptj/article-lookup/doi/10.1093/ptj/pzab292#supplementary-data
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behavioral symptoms had lower odds of receiving very high
levels of multiparticipant therapy.

Similar to the full cohort model, non-profit SNFs were less
likely to provide ≥25% multiparticipant therapy than for-
profit SNFs. Unlike the full cohort model, compared with
CMS Region 1 (Boston), only patients in Region 2 had sta-
tistically significantly different odds of receiving very high
levels of multiparticipant therapy (odds ratio = 3.79, 95%
CI = 1.96–7.36). Therapy staffing variables and location in a
state with a certificate-of-need law or SNF moratorium were
not associated with receiving ≥25% multiparticipant therapy.
Unlike the full cohort model, 5-star ratings were associated
with ≥25% multiparticipant therapy provision, with higher-
quality SNFs consistently less likely to provide high levels of
multiparticipant therapy.

Discussion

This is the first study, to our knowledge, in a national cohort
of patients to characterize multiparticipant therapy provision
in SNFs. New payment policy led to an immediate precipitous
increase in multiparticipant therapy in SNFs in the absence of
strong evidence of its clinical efficacy prior to the COVID-19
pandemic.15 As the SNF industry recovers from the pandemic
and financial incentives for multiparticipant therapy remain,
these results provide a baseline for monitoring shifts in clinical
practice during PDPM and the pandemic as well as guidance
for targeted monitoring of financially motivated increases in
multiparticipant therapy.

Consistent with CMS reports, we found that multi-
participant therapy provision was rare in SNFs prior to
PDPM, which is unsurprising given the financial disincen-
tives for multiparticipant therapy under the previous SNF
reimbursement system.5,9 Patient characteristics associated
with receiving any multiparticipant therapy in our models
are consistent with a previous study of patients in a single
SNF by Gustavson et al, which also found slightly higher
odds of multiparticipant therapy in patients with better
function and cognitive status who had longer LOS and
received more therapy overall.18 Together, these results
suggest that individuals with higher levels of functional
deficits or diagnoses with significant functional impairment
such as paraplegia and multiple sclerosis may require more
individualized therapy and support for safety with mobility
during treatment sessions, making them less appropriate for
multiparticipant therapy provision.31 Additionally, it may
be more challenging for therapists to engage individuals
with cognitive impairments and behavioral symptoms such
as psychosis or rejection of care in multiparticipant therapy
sessions.

Facility characteristics and RUG assignment had larger
associations with multiparticipant therapy provision com-
pared with patient characteristics. In our full cohort anal-
ysis, RUG categories with higher volumes of therapy had
higher odds of multiparticipant therapy provision; however,
in our subgroup analysis, high–therapy volume RUGs were
associated with much lower odds of receiving ≥25% mul-
tiparticipant therapy. This likely reflects the devaluation of
multiparticipant therapy minutes in RUG calculations, so
SNFs attempting to garner higher reimbursement by placing
individuals into the most profitable high-volume rehabilita-
tion RUGs were disincentivized from providing multipartic-
ipant therapy minutes that did not fully contribute to RUG

allocation.5,46 Additionally, individuals in our study who
received any multiparticipant therapy had an average LOS >

3 days longer than individuals receiving no multiparticipant
therapy. It is unclear whether longer LOS simply provides
more opportunities for multiparticipant therapy sessions or
whether individual therapy is considered more effective for
achieving discharge goals by SNFs motivated to discharge
specific patients in a shorter timeframe.47

Multiparticipant therapy varied by geographic factors.
Patients in SNFs in states with SNF moratoria, an indicator
for higher market competition and more stringent regulatory
environments, and SNFs in rural counties were less likely
to receive multiparticipant therapy. Because providing higher
rates of multiparticipant therapy was not financially beneficial
prior to PDPM, this result is consistent with research
demonstrating rising SNF Medicare costs in states with
more regulation on SNF growth42 as well as higher rates
of profit-maximizing therapy staffing and billing processes
in rural SNFs.44,48 Rates of very high multiparticipant
therapy were concentrated mostly in a small number of
SNFs located primarily in urban areas in the Northeastern
United States, and a small number of SNFs accounted for
significant proportions of the individuals who received very
high multiparticipant therapy in 2018. These SNFs that were
more accustomed to providing high rates of multiparticipant
therapy for some individuals in 2018 may have systems in
place to easily scale multiparticipant therapy practice to more
patients after PDPM implementation.

Individuals in for-profit SNFs had both higher odds of
receiving any multiparticipant therapy and very high rates of
multiparticipant therapy. Although multiparticipant therapy
was not lucrative for SNFs in 2018, lower rates of multipar-
ticipant therapy in non-profit SNFs may reflect more individ-
ualized patient-centered care because non-profit SNFs have
historically been shown to provide higher quality-services
with better patient outcomes.12,49–53 Additionally, non-profit
SNFs tend to have better overall staffing and lower employ-
ment of therapy assistants,12,48,50 factors associated with
lower multiparticipant therapy provision in this study.

Individuals in very low-quality SNFs had higher odds of
receiving very high levels of multiparticipant therapy in the
subgroup analysis. Previous research by Gustavson et al found
no relationship between the proportion of multiparticipant
therapy and specific functional outcome measures of gait
speed and the short physical performance battery; however,
this was a small sample size in a single SNF.18 Although the
tendency for low-quality SNFs to provide higher rates of mul-
tiparticipant therapy supports the CMS cutoff for 25% multi-
participant therapy under PDPM, the broad nature of quality
measures used in the 5-star rating system does not allow
for specific conclusions about relationships between mul-
tiparticipant therapy and rehabilitation-sensitive outcomes.
Thus, more research is needed to determine the impact of
multiparticipant therapy on specific patient quality outcomes.

Finally, in terms of staffing, use of all contract therapy staff
was associated with lower odds of multiparticipant therapy,
which is consistent with research demonstrating that facilities
that utilize more contract staff tend to engage in more profit-
maximizing behavior in general.44,48 Facilities that employ
therapy assistants were much more likely to provide ≥25%
multiparticipant therapy, which may point to reservation of
skilled therapists for evaluation and individualized treatment
sessions. Multiparticipant therapy sessions run by less skilled
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assistants may have quality implications for patients; however,
more research is needed to confirm distribution of assistants
vs therapists across session type as well as implications of
multiparticipant therapy for patient outcomes.48,54

Limitations

This is a descriptive study presenting associations between
patient and facility characteristics and multiparticipant ther-
apy prior to PDPM implementation but does not establish
directionality of these associations or causal relationships.
Due to the very low proportion of multiparticipant therapy,
group and concurrent therapy minutes were pooled and logis-
tic regression models rather than linear regression models
were selected; thus, we were not able to examine characteris-
tics associated with differences in the magnitude of multipar-
ticipant therapy provided. Future work monitoring increases
in multiparticipant therapy after PDPM implementation may
benefit from higher rates of multiparticipant therapy that
would allow for a comparison of different levels of multipar-
ticipant therapy provision. In addition, future research will
need to consider multiparticipant therapy in the context of
other responses to PDPM, such as overall declines in therapy
provision and staffing of lower-paid assistants. Finally, these
results are only generalizable to Medicare beneficiaries who
met inclusion criteria and excludes individuals with private or
Medicare Advantage insurance plans as well as individuals in
a few small facilities that were not included in public use files.

We found that SNF organizational characteristics tended
to have stronger associations with multiparticipant therapy
provision than patient factors. These preliminary results
suggest that changes in patient case-mix, which are expected
as the SNF industry recovers from the COVID-19 pandemic,1

may have less of an impact on multiparticipant therapy
provision than organizational factors. Additionally, the
sharp rise in multiparticipant therapy that occurred early
after PDPM implementation likely reflects organizational
profit-maximizing behavior rather than a clinically indicated
response to patient needs. In our study, facility-level predictors
of providing less multiparticipant therapy when it was not
financially beneficial appeared to follow previous trends
in which certain SNFs are more responsive to payment
incentives.55,56 Thus, we anticipate that for-profit SNFs in
states with moratoria on SNF expansion, SNFs providing
high volumes of therapy prior to PDPM, SNFs with high
percentages of contract therapy staff, and SNFs employing
therapy assistants may be more responsive to PDPM
incentives by increasing multiparticipant therapy provision.
Additionally, the small number of facilities that previously
provided very high levels of multiparticipant therapy to
specific patients may be prepared to extend this practice to
a larger proportion of patients under PDPM, especially as
multiparticipant therapy rates are anticipated to rise again
as the SNF industry faces ongoing staffing shortages and
isolation requirements are lifted after COVID-19 vaccination
efforts.57,58 Because multiparticipant therapy has not yet
been shown to positively impact patient outcomes, quality
monitoring will be important to understand the impact
on patient outcomes across SNFs with varying levels of
multiparticipant therapy.
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