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Abstract

Background: A previous randomized clinical trial found that a Group Physical Therapy (PT) program for knee
osteoarthritis yielded similar improvements in pain and function compared with traditional individual PT. Based on
these findings the Group PT program was implemented in a Department of Veterans Affairs Health Care System.
The objective of this study was to evaluate implementation metrics and changes in patient-level measures
following implementation of the Group PT program.

Methods: This was a one-year prospective observational study. The Group PT program involved 6 weekly sessions.
Implementation metrics included numbers of referrals and completed sessions. Patient-level measures were
collected at the first and last PT sessions and included the Western Ontario and McMaster Universities Osteoarthritis
Index (WOMAC; self-report of pain, stiffness and function (range 0–96)) and a 30-s chair rise test.

Results: During the evaluation period, 152 patients were referred, 80 had an initial session scheduled, 71
completed at least one session and 49 completed at least 5 sessions. The mean number of completed
appointments per patient was 4.1. Among patients completing baseline and follow-up measures, WOMAC scores
(n = 33) improved from 56.8 (SD = 15.8) to 46.9 (SD = 14.0); number of chair rises (n = 38) completed in 30 s
increased from 10.4 (SD = 5.1) to 11.9 (SD = 5.0).

Conclusions: Patients completing the Group PT program in this implementation phase showed clinically relevant
improvements comparable to those observed in the previous clinical trial that compared group and individual PT
for knee osteoarthritis. These results are important because Group PT can improve efficiency and access compared
with individual PT. However, there were some limitations with respect to attendance and completion rates, and
program adaptations may be needed to optimize these implementation metrics. Larger, longer-term studies are
required to more fully evaluate the effectiveness of this program.
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Background
Physical therapy (PT) is a key component of treatment for
knee osteoarthritis (OA) [1], with particular benefits for
addressing deficits in strength, flexibility, function and
gait. Physical therapists can play a critical role in providing
instruction in an appropriate home exercise program,
which is also essential in OA management [1]. Studies

suggest that in the U.S., PT is underutilized for managing
OA. For example, in one large U.S. database study, only
26% of individuals with OA received physical therapy over
a 5-year period [2]. In analyses of participants in three dif-
ferent clinical trials of interventions for knee OA, at base-
line only about half of participants reported that they had
ever received PT for knee OA [3]. Reasons for low use of
PT in this patient group are not well understood. How-
ever, efforts to enhance the efficiency of PT care delivery
models for common conditions like OA are important,
particularly given the projected shortage of physical
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therapists nationally [4] and the specific challenges to PT
access in rural and other underserved settings.
Group-based PT is one delivery model that can improve

efficiency, and it also offers the advantage of peer support.
The Good Life with osteoArthritis in Denmark (GLA:D™)
program is an example of a group session-based model of
physical therapist-delivered exercise and education for osteo-
arthritis [5]. GLA:D™ participation has been associated with
clinically relevant improvements in pain and function and
demonstrated feasibility for dissemination across four coun-
tries, providing excellent support for a group-based ap-
proach. However, GLA:D or other group-based physical
therapy models have not been widely implemented in the
US. We recently completed a randomized clinical trial com-
paring group-based PT with traditional individual PT among
Veterans with knee OA at the Durham VA Healthcare Sys-
tem (DVAHCS) [6]. Both group and individual PT interven-
tions for that trial were based on recommended components
of PT for knee OA in clinical guidelines and prior research
on exercise-based interventions for knee OA [7]. In that
study, participants who received either group or individual
PT improved in pain and functional outcomes, with no dif-
ference in these outcomes between the two treatment deliv-
ery models. This is important since the group-based PT
model required fewer clinician hours per patient to deliver,
and therefore has the potential to improve operational effi-
ciency and generate healthcare savings while maintaining
comparable patient-level outcomes. Based on results of our
previously conducted trial and positive experiences expressed
by both staff and participants regarding the group-based PT
program for Veterans with knee OA, the Physical Medicine
and Rehabilitation Service at the DVAHCS began offering
this program as a regular clinical service in October 2015. It
is important to evaluate implementation of new clinical pro-
grams, since fidelity, effectiveness and other metrics may dif-
fer from intervention delivery in the context of the
controlled research setting. As part of a broader project, the
Optimizing Function and Independence Quality Enhance-
ment Research Initiative program [8], we conducted a one-
year evaluation of the group-based PT program for knee OA
(“Group PT”) at the DVAHCS beginning August 1, 2016.
Specifically, we evaluated both implementation metrics (e.g.,
penetration and fidelity) and clinical outcomes (e.g., changes
in pain and function) of Group PT.

Methods
This project was reviewed by the DVAHCS Institutional
Review Board and determined to be a non-research op-
erations activity as described in Veterans Health Admin-
istration Handbook 1058.05 (November 11, 2016). The
authors followed the Revised Standards for Quality Im-
provement Reporting Excellence (SQUIRE 2.0) checklist
in the development of this manuscript.

Group PT for knee OA program
Veterans at the DVAHCS with a diagnosis of knee OA are eli-
gible for this program. Veterans are referred to Group PT via
an electronic referral from a treating health care provider, in-
cluding any primary care or specialty medical provider or
physical therapists on staff (i.e., if evaluation in response to a
PT consult indicates Group PT may be appropriate). The re-
ferral specifies inclusion criteria of 1) Knee OA diagnosed by
imaging, 2) Cognitively intact, 3) No history of falls, 4) No
neurological deficits (i.e. post-stroke, Parkinson’s, multiple
sclerosis), and 5) Patient >50 years of age. The referral also
notes, “This consult is NOT for patients complaining of knee
pain without imaging changes”. Once the referral is issued, it
is then triaged by the physical therapist to determine if the
Veteran meets inclusion criteria. Veterans are then contacted
via telephone by a scheduler within Physical Medicine and
Rehab Service (PM&RS) and can agree to be scheduled for an
initial session in the Group PT program, request individual
PT instead, or decline PT all together; reasons for declining
are documented within the electronic health record (EHR). At
the initial Group PT session, the physical therapist performs
an assessment, collects baseline measures (described below),
and determines whether the patient is appropriate for con-
tinuing to participate in the Group PT program. In some cases
the physical therapist may decide, based on clinical judgement,
that individual PT is more appropriate for a given patient due
to comorbid physical health conditions (e.g., severe medical
conditions that limit activity or require closer supervision) or
psychological health conditions that are exacerbated by group
situations. This determination can be made on the basis of
medical record review when the patient is referred or follow-
ing initial in-person evaluation in the Group PT program.
Additionally, Veterans referred to PT for knee pain via stand-
ard consult process may subsequently be referred to the class
if deemed appropriate by the evaluating PT.
For each participant, the Group PT program includes 6

one-hour sessions. Although participants are encouraged to
attend sessions on consecutive weeks, sessions can be
rescheduled when there are conflicts. One physical therapist
leads each Group PT session with a maximum of 10 Vet-
erans per class. Veteran program admission occurs on a roll-
ing basis, as space allows. Group sessions are modeled after
those developed and tested in the previous clinical trial [6],
where the physical therapist engages attendees in group dis-
cussion or instruction (approximately 10min) regarding ex-
ercise successes and barriers (3 sessions), overview of
exercise and knee OA (1 session), joint protection (1 session)
and activity pacing (1 session). The remainder of the session
involves group stretching exercises (including seated ham-
string stretch, standing quadriceps stretch, and standing calf
stretch) and strengthening exercises (including standing calf
raises, single leg balance, squats or min-squats, step-ups, par-
tial stands from a chair and seated hip abduction with a ther-
apy band). Participants leave each session with handout
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instructions for home exercise and a therapy band for at-
home resistance exercises. Participants are encouraged to
stretch daily and perform strengthening exercise three times
per week, beginning with a standard set of exercises and en-
couraged to add repetitions, sets or resistance as they experi-
ence improvement.

Participant characteristics
Participants’ age, sex and residential distance from the
DVAHCS (in miles) were obtained from the EHR. At
the first Group PT session, participants reported the
number of years they had knee pain.

Implementation metrics
Implementation metrics were assessed using EHR data
stored in the VA Corporate Data Warehouse (CDW). For
our evaluation, we examined a cohort of patients who
were referred to the Group Physical Therapy for Knee OA
sessions between August 1, 2016 and July 31, 2017. We
also collected information about the service location and
staff position ordering the referral from EHR data.

Implementation penetration-Referrals
To assess program penetration (e.g. the extent to which the
service reaches the target population) we identified the total
number of referrals issued during the one-year cohort entry
period, as well as by clinical service that issued the referral.
We also observed the number of patients who scheduled
an initial Group PT session and the number who initiated
the program (defined as completing at least one appoint-
ment), from among those with referrals. Reasons for not
initiating Group PT were extracted from the EHR.

Implementation Fidelity-Attendance at Group PT Sessions
We examined several measures of program fidelity. First, we
calculated the number of Group PT sessions attended by
each participant who initiated Group PT. Attendance at ses-
sions was verified via chart review of the EHR appointment
data between October 1, 2016 through September 30, 2017,
to allow all patients in the cohort time to complete the 6-
session program. We calculated the mean and standard devi-
ation (SD) of sessions attended per person. Second, we com-
puted the mean number of attendees per Group PT session.
Third, we computed the number and proportion of patients
who completed all 6 sessions. Reasons participants did not
attend all six sessions were extracted from the EHR when
available or were surveyed by phone to inquire about reasons
for discontinuation (attendance of < 5 sessions).

Patient-level measures (impact)
We assessed physical function through patient self-reported
and PT evaluation of physical function at the beginning of
their first session and at the end of the last (sixth) session.
Satisfaction was measured after their last session only.

Western Ontario and McMaster universities osteoarthritis
index (WOMAC)
The WOMAC is a measure of lower extremity pain (5
items), stiffness (2 items), and function (17 items) [9,
10]. All items were rated on a Likert scale of 0 (no
symptoms) to 4 (extreme symptoms), with a total range
of 0–96 and higher scores indicating worse symptoms.
Pain and function subscales were also examined separ-
ately, with ranges of 0–20 and 0–68, respectively.

Pain intensity
Participants reported their average daily level of pain on
a numeric scale of 0 (no pain) to 10 (worst pain).

30 –second chair rise
Participants began in a seated position and were
instructed to stand up completely and return to the
seated position, without using their arms or hands for
support, as many times as they could during a 30-s
period [11]. Participants were given a score of 0 if they
could not complete at least one chair rise.

Single leg stand
Participants were instructed to stand on one leg, with eyes
open and without holding onto anything for support, for
as long as they could [12, 13]. This was repeated for both
legs, with a maximum time of 60 s each. Participants were
given a score of 0 if they could not complete the test.

Patient feedback on the group PT program
Participants indicated their overall satisfaction with the
Group PT program as: not satisfied, somewhat unsatis-
fied, neutral, somewhat satisfied, and completely satis-
fied. Participants were asked how they would rate their
ability to deal with daily problems with knee function
and pain after completing the program, compared with
before the program, with response options of: much
worse, a little worse, about the same, a little better and
much better. Finally, participants were asked whether
they would recommend the Group PT program to other
Veterans if they needed VA physical therapy for a condi-
tion such as theirs, with response options of: definitely
no, probably no, probably yes and definitely yes.

Results
Participant characteristics
Table 1 shows characteristics of patients with a referral for
Group PT, as well as those who attended ≥1 session and ≥ 5
sessions. There were no substantial differences in patient
characteristics across these groups. Among patients attend-
ing ≥1 Group PT session (n= 71), 89% were men and the
mean age was 62.1 (standard deviation (SD) = 11.2). These
participants lived an average of 24.5miles (SD= 26.5) from
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DVAHCS and reported an average duration of 9.64 years
(SD= 10.0) of knee pain during their first Group PT session.

Implementation metrics
Referrals
During the one-year period, 152 patients had a referral issued
for the Group PT program (Fig. 1). Referrals were issued by
8 different clinical services at the DVAHCS, with the major-
ity from the Ambulatory Care Service (Fig. 2). Among the
152 patients with a referral, 80 (53%) had an appointment
scheduled. For the 72 with no Group PT appointment
scheduled, multiple reasons for not initiating Group PT
could be recorded in the EHR for each patient. The most
common reasons were: patient was determined by the phys-
ical therapist to be inappropriate for the program (n= 44),
patient did not want to participate in a group program (n=
15), or scheduler could not reach the patient (n= 13) (Fig. 1).

Attendance
Among patients with at least one scheduled Group PT
session (n = 80), 71 attended at least 1 Group PT session.
The mean number of attended sessions (out of a total pos-
sible of 6) was 4.1 (SD = 2.4) and 61.3% (n = 49) attended
at least 5 sessions. For the majority of patients who did
not attend at least 5 Group PT sessions (n = 14, 45%), no
specific reason was recorded in the EHR (e.g., the patient
was a “no show” and did not respond or return to the ses-
sion); among the reasons listed health problems (e.g.
hospitalization) were the most common (Fig. 1). The
mean number of attendees per session was 7.1 (SD = 2.8).

Patient-level measures
A total of 69 patients reported physical function mea-
sures at baseline (first session), and 38 reported at the
end of the Group PT program. The main reason for this
loss to follow-up was that several patients did not attend
their last scheduled session. Figure 3 displays patient-

level measures for those who completed both baseline
and follow-up. The appendix shows data for all patients
who initiated the Group PT program.

WOMAC
Among 38 participants who completed both baseline
and follow-up Group PT WOMAC surveys, the mean
WOMAC score declined from 56.8 (SD = 15.8) to 46.9
(SD = 14.0), representing a 17% improvement. The mean
WOMAC function score improved from 39.0 (SD =
11.8) to 32.5 (SD = 10.8), and the mean WOMAC pain
score improved from 11.6 (SD = 3.3) to 9.5 (SD = 3.2)
(see Table 2 in Appendix).

Pain intensity
Among 38 participants who completed the pain intensity
measure at both baseline and follow-up, the mean score
improved from 6.7 (SD = 1.9) to 5.6 (SD = 1.9).

30 –second chair rise
Among 38 participants who completed this test at both
baseline and follow-up, the mean number of chair rises
completed increased from 10.4 (SD= 5.1) to 11.9 (SD= 5.0).

Single leg stand
Among 38 participants who completed this test at both base-
line and follow-up, stand time for the right leg remained
approximately the same: 21.1 s (SD= 21.4) at baseline and
22.9 s (SD= 22.8) at follow-up. For the left leg, stand time in-
creased from 18.7 s (SD= 21.5) to 22.5 s (SD= 23.2).

Patient feedback on the group PT program
Among 33 participants who completed the satisfaction
measure, 27 (82%) reported being “completely satisfied,”
5 (15%) “somewhat satisfied,” and 1 (3%) “neutral;” 0 pa-
tients were dissatisfied. Regarding participants’ ratings of
ability to deal with daily problems with knee function
and pain now, compared with before the Group PT pro-
gram, 15 (45%) responded “much better,” 14 (42%)
responded “a little better,” and 4 (12%) responded “about
the same;” 0 patients responded that it was worse. Thirty
participants (91%) responded that they would “definitely”
recommend and 3 [9] responded that they would “prob-
ably” recommend Group PT to other Veterans in need
of VA physical therapy for a condition like theirs.

Discussion
This quality improvement project evaluated the roll-out of
a Group PT program for Veterans with knee OA and
found that this service is feasible to deliver and associated
with improved OA-related outcomes and high satisfaction.
These results concur with findings of dissemination of
GLA:D, which has also been associated with improved

Table 1 Patient Characteristics Based on Referral and
Attendance Status

All Patients
Referred
(N = 152)

Patients Attending
≥1 Group PT
Session (N = 71)

Patients Attending
≥5 Group PT
Sessions (N = 49)

% Male 89% 89% 88%

Mean Age, years
(SD)

62.1 (11.2) 64.0 (9.8) 65.5 (9.8)

Mean Distance
Lived from
DVAHCS, miles
(SD)

34.3 (45.5) 24.5 (26.5) 30.9 (44.3)

Mean Total
WOMAC Score
(SD)

– 56.9 (18.8) 56.8 (15.8)

Mean Knee Pain
Score, 0–10 (SD)

– 6.4 (2.0) 6.7 (1.9)
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Fig. 1 Participant Study Flow

Fig. 2 Referrals by Clinical Service (N and %)
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pain and function in registry-based analyses of enrolled
patients [5]. The GLA:D patient program includes 2 edu-
cation and 12 neuromuscular sessions conducted twice
per week over 6 weeks. Our Group PT program requires
fewer visits than GLA:D and therefore offers a different
option that may be useful when it is not feasible for pa-
tients to attend twice weekly sessions.

Implementation metrics
Health care providers at the DVAHCS referred about 150
patients to the Group PT program during the one-year
evaluation phase, and these referrals came from providers
in a variety of services. While this referral rate illustrates
interest in the clinical program by providers, there is still a
need to increase the rate of referrals, highlighting the im-
portance of communication across services about the avail-
ability of new programs and processes for referral. Because

the vast majority of patients with knee OA are treated in
primary care (vs. smaller proportions seen by specialty ser-
vices), we believe that augmenting referrals by primary care
providers will be important for increasing use of this pro-
gram. Our findings also reveal that a relatively high propor-
tion of referred patients did not initiate the Group PT
program (Fig. 1). In some cases (N = 16) this was because
the patient did not have a knee OA diagnosis; this occurred
even though eligibility criteria for the program were listed
in the EHR consult and illustrates that ongoing education
of referring providers may be required to optimize appro-
priate referrals. There were also patients who could not
participate because they lived too far away from the
DVAHCS or had travel limitations. It is important for pro-
viders to inform patients of the nature and requirements of
a program and assess interest prior to making a referral,
which may substantially enhance the efficiency of the

Fig. 3 Function and Pain Measures Before and After the Group PT Program
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referral process and ensure that patients are connected with
the most appropriate treatment option quickly.
Participant attendance at Group PT sessions was moder-

ate, with a mean of 4 sessions attended and 32% completing
at least 5 sessions out of 6. This is similar to the attendance
rate observed in the randomized trial of the Group PT for
knee OA program, illustrating the feasibility of implement-
ing this service outside of the controlled research context,
in which participants were called by research personnel to
remind them of Group PT sessions [6]. Attendance can be
a challenge with programs that require multiple in-person
sessions, a barrier that is further compounded for those
who travel relatively long distances to attend sessions. Dur-
ing this evaluation, the average distance traveled by those
who initiated the program was roughly 25miles. Sites con-
sidering a program like this should consider the likely
catchment area and whether other types of supports, such
as mobile health tools, may be able to augment in-person
sessions, potentially requiring fewer visits.

Patient measures
Participants who completed the Group PT program ex-
perienced improvements in multiple measures of pain
and function. Total WOMAC scores improved 17%,
which is a clinically meaningful improvement in the con-
text of this type of intervention [14]. In addition, this is
a similar percent improvement in total WOMAC score
as was observed in our randomized clinical trial of
Group PT for knee OA [6], suggesting that the benefits
of this program extend into clinical settings outside of a
controlled research context. The mean 1.2-point im-
provement on the pain intensity scale also meets the
threshold for a clinically meaningful difference [15]. The
mean increase of about 1.5 chair stands in 30 s is also a
clinically relevant improvement [16]. For these partici-
pants’, mean stand time improved somewhat in both the
right and left legs (1.8 and 3.8 s, respectively), though
the confidence intervals for these changes were relatively
wide and crossed 0. In addition to improvements in
patient-reported symptoms and some objectively
assessed function measures, participants expressed a
high degree of satisfaction with the program, with the
vast majority being “completely satisfied.” This is also an
important finding, since the group-based model differs
from patients’ typical experiences of PT care, with less
individual attention.

Limitations
This evaluation was conducted at a single VA and in-
volved a small, mostly male sample; all of these fac-
tors can limit the generalizability. In addition, there
may be differences in characteristics of patients who
initiated Group PT compared with those who were
referred but did not initiate, as well as between those

who attended vs. did not attend all Group PT ses-
sions. Among 49 patients who completed at least 5
Group PT sessions, follow-up outcomes could only be
obtained from 38, primarily because many of these in-
dividuals did not attend their last planned session,
when the follow-up data were collected. Although as-
sessment of physical function was included, only 2
specific tests were administered due to time con-
straints in the context of this clinically-based (non-re-
search) setting. A more comprehensive set of function
measures, as well as measures such as physical activ-
ity and quality of life, would be useful for further
evaluating program effectiveness, along with longer-
term follow-up. Finally, it was not feasible to deter-
mine changes in the proportion of patients with knee
OA who received individual PT at DVAHCS before
vs. after the Group PT program was implemented.
This is because knee OA is not coded consistently
during clinic visits, and therefore the total number of
patients at DVAHCS with knee OA diagnoses during
a particular time frame could not be ascertained. Un-
derstanding the impact of Group PT implementation
on use of individual PT services is an important fu-
ture direction for this research, and would require
systems to accurately document knee OA diagnoses
in both individual and group clinic settings.

Conclusion
Overall this quality improvement project demonstrated
that the Group PT program that was developed and
tested in a controlled clinical trial can result in clinically
meaningful improvements when implemented in a real-
world clinical setting. The number of provider referrals
and high patient satisfaction ratings support the value of
the Group PT program from both provider and patient
perspectives. These findings are important because a
group-based model for delivering PT can improve effi-
ciency and access; this may be particularly beneficial for
low-resource settings and address issues of physical ther-
apist shortages in some health systems. Patient attend-
ance can be a challenge for clinical services like Group
PT that require multiple in-person visits, and our data
indicate this may be a particular barrier for patients who
live further distances from their health care facility. To
maximize the efficiency and effectiveness of a Group PT
program, health care systems should consider initial
screening to assess patient interest and engagement, as
well as strategies to foster attendance among patients
who initiate. In addition, the reach of this type of pro-
gram to rural-dwelling patients could be expanded
through conducting Group PT sessions at community-
based outpatient clinics or through telemedicine-based
visits or mobile health tools to enhance delivery of the
intervention.
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Table 2 Patient Level Measures

Measure Pre-Group PT Program Post-Group PT Program

N Mean (SD) N Mean (SD)

30 Second Chair Rise 69 10.5 (4.7) 38 11.9 (5.0)

Single Leg Stance (Right) 69 20.4 (22.9) 38 22.9 (22.8)

Single Leg Stance (Left) 69 18.0 (21.7) 38 22.5 (23.2)

Pain Scale (0–10) 69 6.4 (2.0) 38 5.5 (1.9)

WOMAC Total (Out of 96) 66 56.9 (18.8) 33 46.9 (14.0)

WOMAC Function Subscale 65 39.8 (14.1) 32 32.5 (10.8)

WOMAC Pain Subscale 65 11.6 (3.9) 32 9.5 (3.2)

WOMAC Stiffness Subscale 65 5.4 (2.0) 32 4.5 (1.5)

WOMAC Western Ontario and McMaster Universities Osteoarthritis Index
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