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Abstract

Objective: The Patient Driven Payment Model (PDPM), a new reimbursement policy for Skilled 

Nursing Facilities (SNFs), was implemented in October 2019. PDPM disincentivizes provision 

of intensive physical and occupational therapy, however, there is concern that declines in therapy 

staffing may negatively impact patient outcomes. This study aimed to characterize the SNF 

industry response to PDPM in terms of therapy staffing.

Design: Segmented regression interrupted time series.

Setting and Participants: 15,432 SNFs in the United States.

Methods: Using SNF Payroll Based Journal data from January 1, 2019, through March 31, 2020, 

we calculated national weekly averages of therapy staffing minutes per patient-day for all therapy 

staff and for subgroups of physical and occupational therapists, therapy assistants, contract staff, 

and in-house employees. We used interrupted time series regression to estimate immediate and 

gradual effects of PDPM implementation.

Results: Total therapy staffing minutes per patient-day declined by 5.5% in the week 

immediately following PDPM implementation (P < .001), and the trend experienced an additional 

decline of 0.2% per week for the first 6 months after PDPM compared with the negative pre­

PDPM baseline trend (P < .001), for a 14.7% total decline by the end of March 2020. Physical and 

occupational therapy disciplines experienced similar immediate and gradual declines in staffing. 

Assistant and contract staffing reductions were larger than for therapist and in-house employees, 

respectively. All subgroups except for assistants and contract staff experienced significantly 

steeper declines in staffing trends compared with pre-PDPM trends.
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Conclusions and Implications: SNFs appeared to have responded to PDPM with both 

immediate and gradual reductions in therapy staffing, with an average decline of 80 therapy 

staffing minutes over the average patient stay. Assistant and contract staff experienced the largest 

immediate declines. Therapy staffing and quality outcomes require ongoing monitoring to ensure 

staffing reductions do not have negative implications for patients.
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In October 2019, the Centers for Medicare & Medicaid Services (CMS) instituted a new 

reimbursement system for skilled nursing facilities (SNFs), replacing a system that had 

linked daily payments to the volume of rehabilitation services for almost 2 decades.1 Owing 

to concerns about overprovision of therapy,2 the new payment system, the Patient Driven 

Payment Model (PDPM), decouples payments from the amount of physical therapy (PT) and 

occupational therapy (OT), instead basing therapy reimbursement rates on patient clinical 

characteristics.1

The SNF industry has previously been responsive to CMS payment policy change. 

Historically, changing reimbursement incentives brought about reductions in therapy 

provision, reductions in nurse staffing, and changes in how SNFs employed in-house vs 

contracted therapy staff.3–6 The SNF industry is also dominated by for-profit providers, who 

have been more likely to reduce therapy provision after prior payment policy changes and to 

employ higher proportions of lower-paid OT and PT assistants compared to therapists.3,4,7,8 

There is also evidence of declines in quality outcomes after previous SNF payment policy 

changes.5,9 Reductions in therapy staffing and therapy provision under PDPM could have 

further negative implications for patient outcomes, as higher therapy staffing and more 

intensive therapy in SNFs are generally beneficial to patients.10–13

Patient-level data on therapy provision will not be available until Fall 2021, 2 years after 

PDPM implementation.14 This study aims to characterize the SNF industry response in the 

first 6 months after PDPM implementation by capitalizing on available facility-level data 

to detect changes in national therapy staffing patterns. We examined patterns in overall 

therapy staffing and performed subgroup analyses to determine whether changes in staffing 

differentially affect occupational and physical therapy disciplines, therapists vs therapy 

assistants, or contractors vs in-house employees.

Methods

Data Sources and Sample

We used Payroll-Based Journal (PBJ) data from January 1, 2019, through March 31, 

2020, to measure staffing changes in the first 6 months after PDPM and avoid significant 

confounding because of the COVID-19 pandemic.15 PBJ files are publicly available and 

include daily facility-level data on patient census and paid staffing minutes for therapy 

staff. The PBJ differentiates between therapists vs assistants, and contract vs in-house 

employees. All Medicare-certified SNFs in the United States except for swing beds are 
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required to submit data to PBJ, which is maintained and audited for accuracy by CMS.15 

The PBJ serves as an accurate source of SNF staffing data, as paid staffing hours are easily 

auditable.16 Data were used from all SNFs reporting PBJ data during the study period.

Variables

We calculated facility-level averages of therapy staffing minutes per patient-day for 

physical therapists (PTs), occupational therapists (OTs), physical therapist assistants (PTAs), 

occupational therapy assistants (OTAs), and all therapy staff who were in-house vs contract 

staff. We then created national weekly averages of staffing minutes per patient-day across 

all SNFs from January 1, 2019 through March 31, 2020, for a total of 65 weeks in the 

study period, for the following dependent variables: (1) total staffing: total therapy staffing 

minutes per patient-day, which includes PTs, OTs, PTAs, and OTAs; (2) PT staffing: 

physical therapy staffing minutes per patient-day, which includes PTs and PTAs; (3) OT 

staffing: occupational therapy staffing minutes per patient-day, which includes OTs and 

OTAs; (4) therapist staffing: therapist staffing minutes per patient-day, which includes PTs 

and OTs; (5) assistant staffing: assistant staffing minutes per patient-day, which includes 

PTAs and OTAs; (6) contractor staffing: contract therapy minutes per patient-day, which 

includes all contract PTs, OTs, PTAs, and OTAs; and (7) in-house staffing: in-house 

employee therapy minutes per patient-day, which includes in-house PTs, OTs, PTAs, and 

OTAs.

Analysis

We calculated descriptive statistics for baseline averages of all staffing variables before 

PDPM implementation (January through September 2019). Then we plotted weekly staffing 

variables over time to check for linear pre-PDPM trends and detect any seasonality. Our 

plots demonstrated declines in therapist staffing in weeks containing major national holidays 

(Thanksgiving, Christmas, New Year’s Day, Memorial Day, and Labor Day). As holidays 

were not evenly distributed between pre- and post-PDPM time periods, an indicator for 

holidays was added to our models to adjust for this calendar effect.

We then used segmented regression interrupted time series analysis to determine the 

effect of PDPM on SNF therapy staffing. Interrupted time series is a strong quasi­

experimental design that uses linear regression to establish a baseline trend prior to 

policy implementation, and then compares the trend after policy implementation to a 

counterfactual, which is the hypothetical scenario that would have occurred if the policy 

had not interrupted the continuation of the baseline trend.17 Using interrupted time series, 

we estimated immediate and gradual effects of PDPM on our staffing variables while 

accounting for the pre-PDPM trends in each variable by using regression models like the 

example below:

Yt = β0 + β1 * Timet + β2 * PDPMt + β3 * TimeafterPDPMt + β4 * Holiday + et

Models included a continuous variable for overall time in weeks, an indicator for PDPM 

that reflected whether the observation was pre- or post-PDPM implementation on October 

1, 2019, a continuous variable for time in weeks after implementation, and an indicator for 
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major holidays.18 Yt is the average number of therapy staffing minutes per patient per day 

in week t. The coefficient β2 is the change in level of the variable of interest in the week 

after PDPM implementation, which can be interpreted as the immediate policy effect.19,20 

The coefficient β3 reflects the additional change in weekly trend after PDPM compared to 

the baseline trend, which can be interpreted as the gradual policy effect.19,20 The error term 

et represents variability not explained by the model. We plotted model residuals against time 

to detect autocorrelation and performed the Durbin-Watson test if residual plots indicated 

potential autocorrelation.21,22 When the Durbin-Watson statistic was not close to 2.0, the 

Prais-Winsten method was used to adjust for serious autocorrelation.17,19,22

Analyses were conducted using statistical software (RStudio, version 1.2.5019; R 

Foundation for Statistical Computing, Vienna Austria). This study does not involve human 

subjects research and is not subject to the University of Washington Institutional Review 

Board as all data are publicly available and deidentified.

Results

Data were included from 15,432 SNFs that reported data in the PBJ during the entire study 

period. Serious autocorrelation was detected only for assistant and contractor models, and 

these models were adjusted. Average baseline therapy staffing minutes per patient-day from 

January through September 2019, immediate PDPM effect, and gradual PDPM effect for all 

staffing variables are shown in Table 1.

Figure 1 shows weekly total staffing throughout the 65-week study period, with regression 

lines for the pre- and post-PDPM trends, unadjusted for holidays for ease of interpretation. 

For adjusted results, the immediate change in national average total staffing after PDPM 

implementation was −1.2 therapy staffing minutes per patient-day, which equates to a 

statistically significant 5.5% reduction (P < .001). There was a decline in total staffing 

in the baseline period, which accelerated downward after PDPM implementation. Compared 

with the trend prior to PDPM, total staffing declined by an additional 0.05 minutes, or 0.2%, 

per week after PDPM (P < .001). Immediate and gradual declines totaled 3.2 therapy staffing 

minutes per patient-day, or a 14.7% reduction by the end of the study period.

Most subgroup analyses also demonstrated a statistically significant immediate decline 

in the level of therapy staffing minutes after PDPM implementation, except for in-house 

staff (Figure 2). When adjusting for calendar effects and any autocorrelation, immediate 

declines in staffing minutes per patient-day ranged from 0.3 to 1.1 minutes. These declines 

corresponded to an immediate 5.1% decline compared to baseline for PT staffing (P < 

.001), a 5.2% decline for OT staffing (P < .001), a 3.1% decline for therapist staffing (P 
= .013), and a 7.6% decline for assistant staffing (P < .001). The largest change was for 

contractor staffing, which declined by 8.4% (P < .001). In contrast, the immediate change in 

in-house staffing after PDPM was not significant at α = 0.05. Compared with trends before 

PDPM implementation, all staffing variables except for assistant and contractor staffing 

demonstrated significantly steeper declines in the trend in staffing over time after PDPM.
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Discussion

This study focused on early national changes in therapy staffing in SNFs before and 

after PDPM implementation. There was a slight negative trend in staffing prior to PDPM 

implementation, which may be related to some SNFs reacting to CMS finalizing the PDPM 

model 1 year prior to policy implementation.1,23 Our analysis demonstrated that, when 

accounting for baseline negative trends, there was an immediate 5.5% decline in national 

total therapy staffing in SNFs after PDPM implementation. For an average SNF stay, which 

is 25 days, this equates to an immediate decline of about 30 minutes of therapy staffing 

per patient stay, or the duration of 1 typical therapy treatment session.7 There was also an 

additional decline in therapy staffing trend over time for the first 6 months after PDPM 

implementation beyond what would have been expected if pre-PDPM trends continued. The 

immediate and gradual effects of PDPM together equate to a total decline of 80 therapy 

staffing minutes per average patient stay in the first 6 months after PDPM implementation. 

This analysis supports media and stakeholder reports24,25 that PDPM had an effect on 

therapy staffing as well as recent work by McGarry et al26 that showed declines in staffing in 

the first quarter after PDPM implementation.

Subgroup analyses demonstrated that PT and OT disciplines experienced almost identical 

PDPM effects, which is unsurprising given the design of the PDPM model, which 

uses identical patient characteristics to determine payment to SNFs for both PT and 

OT services.23 Additionally, there were minimal financial incentives for SNFs to reduce 

staffing of one discipline more than another as national salaries in SNFs are similar 

across disciplines.27 When comparing therapists of both disciplines to assistants, assistants 

experienced a larger immediate decline in staffing while therapist staffing minutes declined 

more steeply over time. The larger immediate decline in assistant staffing may be related 

to the higher volume of minutes provided by assistants at baseline. SNFs also may have 

chosen to avoid reducing therapist staffing compared with assistants initially, as therapists 

must be retained to perform admission and discharge assessments and supervise assistants, 

who perform only treatments.28

The largest immediate decline in staffing minutes was for contractor staff. However, 

contractor staffing did not experience further declines in staffing trends over time. Larger 

immediate drops in contractor staffing may be related to higher costs of employing 

contractors, and is consistent with previous research demonstrating changes in contractor 

therapy staffing after previous payment policy reform as well as evidence that SNFs 

employing exclusively contractor staff are responsive to financial incentives.6,29 The reverse 

was true for in-house therapy staffing, which did not decline immediately after PDPM but 

saw the steepest negative change in trend over time.

Limitations

These results are not generalizable to swing bed providers who do not report staffing data to 

PBJ. Because national data were used, we could not compare trends with a control group. 

However, limiting the study period to prior to March 2020 reduces the confounding impact 

of the COVID-19 pandemic and increases confidence that national declines in staffing are 

attributable to PDPM. Future research must attempt to integrate the dual impacts of payment 

Prusynski et al. Page 5

J Am Med Dir Assoc. Author manuscript; available in PMC 2022 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



policy change and the COVID-19 pandemic on service provision and patient outcomes in 

SNFs. Additionally, therapy staffing minutes cannot directly predict minutes of patient-level 

therapy provision. Some SNFs may have also increased efficiencies to provide similar levels 

of therapy as they decreased staffing30; thus, patient-level data must be used when they 

become available to examine shifts in minutes of therapy provided and patient outcomes 

associated with PDPM.

Conclusions and Implications

This analysis demonstrated both immediate and gradual declines in national therapy staffing 

in SNFs in the first 6 months after implementation of new reimbursement policy that 

disincentivized intensive therapy provision. Although PT and OT disciplines were similarly 

impacted, therapy assistants and contract staff experienced larger immediate declines than 

therapists and in-house employees, respectively. Therapy staffing declines occurred despite 

early reports that per diem reimbursement rates increased in SNFs under PDPM.31,32 

Additionally, there is evidence that higher-intensity therapy in SNFs is linked with better 

quality outcomes for patients.10 Thus, this work highlights the importance of ongoing 

monitoring and further research to determine whether PDPM was successful in reducing 

excessive rehabilitation and controlling costs while maintaining patient outcomes.1
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Fig. 1. 
National weekly averages of total therapy minutes per patient-day in skilled nursing 

facilities between January 1, 2019, and March 31, 2020, with regression lines (blue) 

demonstrating staffing trends before and after the implementation of the Patient Driven 

Payment Model (PDPM). Regression lines are unadjusted for calendar effects of major 

holidays for ease of interpretation.
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Fig. 2. 
National weekly averages of subgroup analyses of therapy minutes per patient-day in skilled 

nursing facilities between January 1, 2019, and March 31, 2020, with regression lines (blue) 

demonstrating staffing trends before and after the implementation of the Patient Driven 

Payment Model (PDPM). Regression lines are unadjusted for ease of interpretation.

Prusynski et al. Page 10

J Am Med Dir Assoc. Author manuscript; available in PMC 2022 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Prusynski et al. Page 11

Ta
b

le
 1

N
at

io
na

l A
ve

ra
ge

 T
he

ra
py

 S
ta

ff
in

g 
M

in
ut

es
 p

er
 P

at
ie

nt
-d

ay
 in

 S
ki

lle
d 

N
ur

si
ng

 F
ac

ili
tie

s 
(n

=
15

,4
32

) 
B

et
w

ee
n 

Ja
nu

ar
y 

20
19

 a
nd

 M
ar

ch
 2

02
0

Ja
nu

ar
y-

Se
pt

em
be

r 
20

19
 

A
ve

ra
ge

Im
m

ed
ia

te
 P

D
P

M
 E

ff
ec

t:
 L

ev
el

 C
ha

ng
e 

(9
5%

 C
I)

*
G

ra
du

al
 P

D
P

M
 E

ff
ec

t:
 W

ee
kl

y 
C

ha
ng

e 
C

om
pa

re
d 

to
 B

as
el

in
e 

T
re

nd
 (

95
%

 C
I)

*

To
ta

l s
ta

ff
in

g
21

.7
−

1.
2†  (

−
1.

7,
 −

0.
7)

−
0.

05
†  (

−
0.

08
, −

0.
03

)

PT
 s

ta
ff

in
g

11
.5

−
0.

6†  (
−

0.
8,

 −
0.

3)
−

0.
03

†  (
−

0.
04

, −
0.

01
)

O
T

 s
ta

ff
in

g
10

.2
−

0.
6†  (

−
0.

8,
 −

0.
4)

−
0.

03
†  (

−
0.

04
, −

0.
01

)

T
he

ra
pi

st
 s

ta
ff

in
g

9.
7

−
0.

3‡  (
−

0.
5,

 −
0.

1)
−

0.
04

†  (
−

0.
05

, −
0.

03
)

A
ss

is
ta

nt
 s

ta
ff

in
g

11
.9

−
0.

9†  (
−

1.
2,

 −
0.

6)
−

0.
02

 (
−

0.
03

, 0
.0

)

C
on

tr
ac

to
r 

st
af

fi
ng

13
.1

−
1.

1†  (
−

1.
4,

 −
0.

8)
−

0.
00

4 
(−

0.
02

, 0
.0

2)

In
-h

ou
se

 s
ta

ff
in

g
8.

6
−

0.
1 

(−
0.

3,
 0

.1
)

−
0.

05
†  (

−
0.

06
, −

0.
04

)

PD
PM

, p
at

ie
nt

 d
ri

ve
n 

pa
ym

en
t m

od
el

; C
I,

 c
on

fi
de

nc
e 

in
te

rv
al

.

St
af

fi
ng

 v
ar

ia
bl

es
: t

ot
al

 s
ta

ff
in

g,
 to

ta
l t

he
ra

py
 s

ta
ff

in
g 

m
in

ut
es

 p
er

 p
at

ie
nt

-d
ay

; P
T

 s
ta

ff
in

g,
 p

hy
si

ca
l t

he
ra

py
 s

ta
ff

in
g 

m
in

ut
es

 p
er

 p
at

ie
nt

-d
ay

; O
T

 s
ta

ff
in

g,
 o

cc
up

at
io

na
l t

he
ra

py
 s

ta
ff

in
g 

m
in

ut
es

 p
er

 
pa

tie
nt

-d
ay

; t
he

ra
pi

st
 s

ta
ff

in
g,

 th
er

ap
is

t s
ta

ff
in

g 
m

in
ut

es
 p

er
 p

at
ie

nt
-d

ay
; a

ss
is

ta
nt

 s
ta

ff
in

g,
 a

ss
is

ta
nt

 s
ta

ff
in

g 
m

in
ut

es
 p

er
 p

at
ie

nt
-d

ay
; c

on
tr

ac
to

r s
ta

ff
in

g,
 c

on
tr

ac
t t

he
ra

py
 m

in
ut

es
 p

er
 p

at
ie

nt
-d

ay
; i

n-
ho

us
e 

st
af

fi
ng

, i
n-

ho
us

e 
em

pl
oy

ee
 th

er
ap

y 
m

in
ut

es
 p

er
 p

at
ie

nt
-d

ay
.

* E
st

im
at

e 
fr

om
 le

ve
l c

ha
ng

e 
re

gr
es

si
on

 in
te

rr
up

te
d 

tim
e 

se
ri

es
 m

od
el

s 
ad

ju
st

ed
 f

or
 c

al
en

da
r 

ef
fe

ct
s 

of
 m

aj
or

 h
ol

id
ay

s.
 M

od
el

s 
fo

r 
as

si
st

an
t a

nd
 c

on
tr

ac
to

r 
st

af
fi

ng
 a

re
 a

ls
o 

ad
ju

st
ed

 f
or

 a
ut

oc
or

re
la

tio
n.

 
Im

m
ed

ia
te

 P
D

PM
 e

ff
ec

t i
s 

th
e 

ch
an

ge
 in

 le
ve

l o
f 

th
e 

va
ri

ab
le

 o
f 

in
te

re
st

 c
om

pa
ri

ng
 th

e 
w

ee
k 

be
fo

re
 a

nd
 a

ft
er

 P
D

PM
 im

pl
em

en
ta

tio
n 

w
hi

ch
 o

cc
ur

re
d 

on
 O

ct
ob

er
 1

, 2
01

9.
 G

ra
du

al
 P

D
PM

 e
ff

ec
t i

s 
th

e 
ad

di
tio

na
l c

ha
ng

e 
in

 th
e 

tr
en

d 
in

 th
e 

va
ri

ab
le

 o
f 

in
te

re
st

 p
er

 w
ee

k 
af

te
r 

PD
PM

 c
om

pa
re

d 
to

 th
e 

ba
se

lin
e 

tr
en

d.

† P 
<

 .0
01

.

‡ P 
<

 .0
5.

J Am Med Dir Assoc. Author manuscript; available in PMC 2022 October 01.


	Abstract
	Methods
	Data Sources and Sample
	Variables
	Analysis

	Results
	Discussion
	Limitations

	Conclusions and Implications
	References
	Fig. 1.
	Fig. 2.
	Table 1

