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Background and Purpose

Improving clinical outcomes requires continuous measurement and interpretation in
conjunction with treatment process and patient characteristics. The purposes of this
study were: (1) to describe implementation and integration of electronic functional
status outcomes into an electronic health record (EHR) for the promotion of clinical
practice improvement processes and (2) to examine the effect of ongoing outcomes
data collection in a large physical therapy service in relation to patient and clinic
burden.

Subjects

Data were examined from 21,523 adult patients (mean age=50.6 years, SD=106.3,
range=18-99; 58.9% women, 41.1% men) referred for physical therapist manage-
ment of neuromusculoskeletal disorders.

Methods

Process and patient characteristic data were entered into the EHR. Outcomes data
collected using computerized adaptive testing technology in 11 outpatient clinics
were integrated into the EHR. The effect of data collection was assessed by measuring
the participation rate, completion rate, and data entry time. Qualitative assessment of
the implementation process was conducted.

Results

After 1 year, the average participation rate per clinic was 79.8% (range=52.7%-
100%), the average completion rate per clinic was 45.1% (range = 19.3%- 64.7%), and
the average data entry time per patient (minutes:seconds) was 03:37 (SD=02:19).
Maximum estimate of average administrative time per patient was 9.6% of overall episode
time. Barriers to and facilitators of the implementation process were identified.

Discussion and Conclusion

The results indicate that routine collection of outcome data is realistic in a large
public physical therapy service and can be successfully integrated with EHR data to
produce a valuable clinical practice improvement platform for service evaluation and
outcomes research. Participation and completion rate goals of 90% and 65%, respec-
tively, appear to be feasible.
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he primary purposes of the

physical therapy profession,

according to the Guide to
Physical Therapist Practice (Guide),'
include enhancing physical and func-
tional abilities and restoring, maintain-
ing, and promoting optimal physical
function, wellness, fitness, and quality
of life as it relates to movement and
health. The World Confederation for
Physical Therapy has a similar pur-
pose, described in the Declarations of
Principle and Position Statements,?
which emphasizes the importance of
the activities and participation compo-
nent of the World Health Organiza-
tion's International Classification of
Functioning, Disability and Health
(ICF).? The conceptualization of func-
tioning as described in the Guide ap-
pears to be consistent with the ICF's
conceptualization of activities and
participation.” Therefore, functioning,
as defined by the ability to perform
activities,>¢ is important when estab-
lishing treatment goals for patients
who are receiving physical therapy in-
tervention for neuromusculoskeletal
disorders. However, in Israel, physical
therapists do not routinely measure
physical function during daily clinical
practice.”

Neuromusculoskeletal disorders, with
their associated functional deficits,
are the most common cause for re-
ferrals to outpatient physical therapy
services, constituting more than 80%
of the overall referral rate,” with
high prevalence and associated costs
among adults.®-1* Although previous
studies'® 1415 have demonstrated the
use of data sets to study outcomes in
outpatient physical therapy settings,
no large-scale, multiple-site outpatient
physical therapy service, to our knowl-
edge, has published a method de-
signed to implement a routine elec-
tronic paticnt-centered outcomes data
collection process. In a single clinic
project,'® which expanded to a small-
scale multi-institutional project,'” an
electronic informational system in
physical therapy was described. The

study included goal achievement, as
perceived by physical therapists, as an
outcomes measure. Later, Shields et
al'® demonstrated use of a physical
therapy computerized medical record
combined with numerous outcomes
measurement instruments to assist in
standardization of data and clinical re-
search in an acute care setting. These
studies and others'”-22 had objectives
similar to those of the current study:
they described the use of electronic
data retrieved from medical records
and outcomes measurement tools to
study relationships among patient
characteristics, treatment processes,
and outcomes. Vreeman et al*? identi-
fied studies reporting on barriers to
and benefits of implementing elec-
tronic health records (EHRs) in physi-
cal therapy, but no previous studies
were identified describing a large-scale
service using a routine EHR system
with electronic patient-centered out-
comes data collection.

As a consequence of the profession’s
aim to promote functioning, assess-
ing functional ability has become
important for understanding the con-
tribution of physical therapy inter-
vention to a person’s ability to be an
active participant in society.*** Qut-
come measures in health care studies
in general, and particularly in physi-
cal therapy, have evolved over the
years toward a patient-centered ap-
proach through the use of patient
self-report questionnaires.’25-3Y The
patient-centered approach for out-
comes measurement has been de-
fined by the Institute of Medicine
(IOM) as providing care that is re-
spectful of and responsive to individ-
ual patient preferences, needs, and
values and ensuring that patient val-
ues guide clinical decisions.?' The
IOM  recommends the patient-
centered approach as 1 of 6 aims for
future health care systems.?! Patient-
centered outcomes, as quantified via
patient self-report questionnaires,
have been recommended for physi-
cal therapy research,** have become

well accepted in research,?? and in-
creasingly have been integrated in-
to clinical practice.’33-3% Many pa-
tient self-reported outcome measures
have been shown to yield data with
good internal consistency,?-©36 test-
retest reliability,>™-3? construct valid-
ityt-©2036 and predictive validity,26:0
and sensitivity to change.2¢.32.37.40

Outcomes data provide 2 main ben-
efits. First, data potentially can assist
physical therapists in clinical deci-
sion making while managing patients
in real time. Second, when aggregat-
ing outcomes data with patient and
treatment process data generated
from an EHR system, a comprehen-
sive clinical database can be creat-
ed.*? The database has the potential
to become the foundation for ongo-
ing effectiveness studies designed to
assess relationships among out-
comes, treatment procedures, and
patient characteristics. These studies
can be designed to determine those
treatment procedures that, when ad-
ministered to defined groups of pa-
tients, yield optimal functional out-
comes in the real world of everyday
practice.

We concluded that an observational
clinical practice improvement (CPI)
study design, as described by Horn
and Hopkins,*'*2 includes the most
adequate characteristics for assess-
ing whether the intervention works
in the real world of everyday prac-
tice or for whom the intervention
works best. A CPI study is an obser-
vational cohort study that requires
the attainment of prospective and
retrospective data while not disrupt-
ing the natural process of interven-
tion. The CPI study design examines
what actually happens in the care
process and contains several distinct
features, some of which are meant to
compensate for the shortcomings
commonly attributed to observa-
tional studies, particularly the ability
to account for patient covariates, >4
However, the ability to collect the
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outcomes data on a regular basis in a
busy, multi-site health care service
was unknown. We anticipated 2
main barriers related to a routine out-
comes data collection process: (1)
time to collect data and (2) clini-
cians’ acceptance and use of the data
to facilitate clinical reasoning.

Therefore, the purposes of this study
were: (1) to describe the implemen-
tation of an electronic patient-
centered functional outcomes data
collection system and integration of
these data into an existing EHR and
(2) to assess the effect of routine
electronic outcomes data collection
in a large-scale public health care ser-
vice in relation to patient and clinic
burden. It is our long-term goal to
use the integrated EHR with its elec-
tronic outcomes to facilitate future
CPI research projects for the pur-
pose of improving clinical outcomes.

Materials and Method
Design

We conducted a prospective obser-
vational cohort study to evaluate the
implementation of an electronic out-
comes measurement system  into
routine physical therapist practice.
Data on patient characteristics, treat-
ment procedures, and functional
outcomes were collected continu-
ously from all patients who were re-
ferred for physical therapy interven-
tion and who met the inclusion
criteria described below. Treatment
processes were not altered. Addi-
tionally, information regarding bar-
riers and facilitators related to the
implementation process of the out-
comes measurement system was col-
lected from the participating clini-
cians and service managers.

Subjects

The study was conducted in the
physical therapy service of Maccabi
Healthcare Services, a public health
maintenance organization responsi-
ble for the health care of approxi-
mately 1.7 million people in Israel.

The study included all patients at least
18 years of age who were admitted
during 2005 for physical therapy inter-
vention, secondary to a neuromus-
culoskeletal diagnosis. Patients were
Israeli born and new immigrants from
all over the world, including people
whose primary language was Hebrew,
Russian, Arabic, or English.

A total of 21,523 adults (mean
age=50.6 years, SD=106.3, range=
18-99; 58.9% women, 41.1% men)
were admitted for physical therapy
during 2005, the first year of imple-
mentation. Health information for all
patients was entered into the EHR,
and they were eligible to take the
functional surveys. Some patients
had several episodes of care, for a
total of 23,999 episodes. Participa-
tion in the outcome measurement
system is described in Figure 1.

Clinics and Clinicians

The patients were managed by 114
therapists (mean age=37.7 vyears,
SD=9, range=24.7-63.2; 70.3% wom-
en, 29.7% men) employed in 11
community-based outpatient rehabil-
itation clinics (2-20 therapists per
clinic) located in 11 cities through-
out Israel. Outpatient rebabilitation
clinics were defined operationally as
clinics where patients with neuro-
musculoskeletal impairments not re-
quiring hospitalization were man-
aged.” All therapists had earned a
bachelor’s degree in physical ther-
apy from universities in Israel or
abroad; 12.9% also had earned a mas-
ter's degree. None of the therapists
had earned a doctoral degree. The
average number of vears of clinical
experience of the participating ther-
apists was 11.9 (SD=9).

EHR

The Maccabi EHR system, which is
based on the Clicks medical informa-
tion system" application, was origi-

* Roshtov Software Ind, 11 Omarim St, Omer
84965, Isracel,

nally developed to replace paper-
and-pencil medical documentation.
The EHR was designed to standard-
ize data collection related to all med-
ical encounters for all Maccabi
Healthcare Services members, in-
cluding medical data regarding treat-
ments, patient responses, clinical as-
sessment, and so on. Data related to
therapy were entered into the com-
puterized medical file by the thera-
pists for each visit, creating a paper-
less work environment.

Detailed documentation of the med-
ical encounter was accomplished us-
ing standardized data screens. Each
patient has one central medical file,
which can be accessed from any
Maccabi Healthcare Services facility
throughout the country, containing
data related to therapy and medical
encounters. The system was config-
ured to provide online patient char-
acteristics and treatment process
data in real time for all clinicians
treating the member. Data entered
into the central data file for each
therapy visit included patient per-
sonal identification number, age,
sex, visit dates and times, treatment
duration, clinician and clinic identi-
fication, episode identification, care
type, type of payer, referring doctor
information and diagnosis, therapy
classification, treatment used, and in-
formation on falls for the elderly
population. Discharge data, includ-
ing reason for discharge, goal
achievement, attendance and exer-
cise adherence, and capacity to re-
turn to previous activities, were en-
tered into the central data file by the
therapist on closure of the episode
of care.

Outcomes Data Collection

All data were collected via com-
puter. Computerized outcomes mea-
surement systems allow the applica-
tion of advanced mathematical
models used for measuring human
abilities known as computerized
adaptive testing (CAT)3:6.25.36.46-54

272 M Physical Therapy Volume 88 Number 2

February 2008



Integrated Electronic Outcomes and Electronic Health Record Process

i

Full sample

23,999 episodes of care

\

4 b . o
Participated in intake Did not participate in
survey intake survey
\ 16,141 3 3 7,858 J
a e - N
Discharge at the time Active episodes at the
of analyses time of analyses
\ 15,494 . kK 647 i
[ A F | R
Without discharge With discharge
functional measure functional measure
| 9,634 | \_ 5,860 P
= e S 3
Discharge on same day With outcome data
of intake
821 5,039
e /

Figure 1.

Participation in the outcome measurement system.

based on item response theory
(IRT).55:5¢ Using CAT to collect out-
comes data in routine clinical work is
a relatively new concept,3:0.30.47.48.53.54
but small-scale*”-5%¢ and large-scale?©
applications have been described re-
cently. The primary benefits of
CAT are efficient data collection (ie,
reduced respondent burden), with
little loss of measurement preci-
Si(}ﬂ,i‘{"‘?ﬁjﬁ‘dﬂ'52‘5"'57'“} ﬂ.nd t]'lf' ﬂbﬂ‘
ity to integrate data collection with
an EHR in an automated manner.

We used 8 body part-specific CATs=*?
to estimate patient-specific measures
of functional status (FS): cervical,2¢
shoulder,> elbow,?® wrist and
hand,?¢ lumbar,3® hip,° knee,® and
foot and ankle.® Briefly, CATs are de-
veloped by calibrating unidimen-
sional items into scales using IRT
methods.®! Measurements of FS gen-
erated using IRT mathematics and
applied using CAT methods*? were
transformed to a range from 0 to 100
(low to high functioning) on a linear

metric.> 2030 Fynctional status was
defined operationally as the patients’
perception of their ability to perform
functional tasks described in the FS
items>®©-26.36 and represents the “ac-
tivity” dimension of the ICF.?

The 8 CATs function independently
(ie, a specific CAT is administered to
a specific type of patient). For exam-
ple, a patient with a lumbar spine
impairment will receive the lumbar
spine-specific CAT.?¢ For a patient
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with more than one impairment, the
therapist identifies the primary im-
pairment for which the patient is
seeking therapy and selects the CAT
that matches the primary impair-
ment. Items are worded to reflect
the impairment for which the pa-
tient is receiving therapy. Each CAT
was developed for the specific pur-
pose of assessing FS in a specific type
of patient. Therefore, the item bank
for each CAT is different (ie, differ-
ent items and item calibrations).
However, each CAT functions the
same way: each CAT uses a specific
starting item, uses the same item se-
lection routine, estimates FS with the
same technique using similar 0 to
100 linear metrics, and uses the same
stopping rules. Specifics of each CAT
have been published’©2¢3¢ but are
beyond the scope and purposes of
this article.

We selected these CATs to assess the
FS of our patients because the mea-
surements of FS generated using the
CATs have been shown to have good
reliability, validity, and responsive-
ness as tested with similar patients
receiving therapy for neuromusculo-
skeletal disorders. For example, dis-
charge FS measurements estimated
using the CATs have been shown to
have good discriminant validity for
condition severity, symptom acuity,
age, and surgical history as well as
predictive validity (predictive ra-
tios=0.961-1.057).2¢ Measurements
of change in FS (discharge FS — in-
take FS) using the CATs have been
shown to have good discriminant
validity for symptom acuity, age,
medication use, impairment, and
type of paver.”® Functional status
measurements using the CATs have
large levels of responsiveness (ef-
fect sizes) for patients with the fol-
lowing neuromusculoskeletal im-
pairments: cervical=0.88, shoulder=
1.05, elbow=1.00, wrist or hand=
0.94, lumbar=1.05, hip=0.86, knee=
1.06, and foot or ankle=0.97.2¢
Internal consistency reliability coefh-

cients (Cronbach alphas) for individ-
ual item banks range from .92 to
97.5636 The above statistics were
generated using patients treated in
outpatient therapy clinics in the
United States. Preliminary unpublished
known-group construct validity study
results using the same CATs in the
Maccabi Healthcare Services system in
Israel have produced similar respon-
siveness and known-group construct
validity results.

The software used to collect the
functional outcomes data was Pa-
tient Inquiry (PI) (version 5.0),%% de-
veloped by Focus On Therapeutic
Outcomes (FOTO), Inc.' This was
the only identified computerized FS
outcomes system that could provide
the advanced measurement proper-
ties described above (ie, collection
of outcomes data, via a CAT process,
that could be integrated easily into the
Maccabi Healthcare Services EHR).

We customized the outcomes data
collection software before inte-
grating the data into the existing
Maccabi Healthcare Services EHR.
Customization did not affect the
CAT process. The original English-
lﬂﬂgllﬂgﬂ outcomes SUrvey qucs-
tionnaires were translated into He-
brew, Russian, and Arabic using a
method previously described.®® A
detailed description on the trans-
lation process is presented in the
Appendix. In order to minimize
patient or clinician burden, an elec-
tronic import process of demo-
graphic data (personal identifica-
tion number, name, age, and sex)
was managed by using the pa-
tients’ personal Maccabi Health-
care Services magnetic card in a
card reader device, initiating an au-
tomatic computerized transaction
from the Maccabi Healthcare Ser-
vices main computer to the out-

" Focus On Therapeutic Outcomes Inc, PO
Box 11444, Knoxville, TN 37919.

comes measurement software and
database.

Because outcomes data were col-
lected using CATs, each clinic had at
least one computer survey stand,
including a touch screen connected
to the Maccabi Healthcare Services
network. The application of the
outcomes data collection process re-
quired 3 main steps: (1) implemen-
tation process, (2) survey administra-
tion, and (3) electronic database
preparation.

Implementation Process

The implementation of the out-
comes measurement system into the
daily clinical work was managed by a
precise, step-by-step procedure. The
preparations were divided into 2
separate stages.

In stage 1, the Maccabi Healthcare
Services physical therapy service
management team  investigated
whether a daily, routine outcomes
data collection was feasible.” Mac-
cabi Healthcare Services conducted
a preliminary study (1999 -2000) to
assess cost-effectiveness in outpa-
tient therapy (11 clinics, 6 months,
3,042 patients) using a 5-item, paper-
and-pencil-administered functional
and health-related quality-of-life sur-
vey.® The management team con-
cluded that a patient-centered func-
tional outcomes collection system
could and should be incorporated
into daily clinical work. The manage-
ment team further concluded that
the outcome measures will facilitate
assessment of one patient at a time in
real time, promote immediate feed-
back to the clinician, be responsive
to functional change over time, and
be linear. It was recommended that
the data collection process be elec-
tronic, thereby reducing the burden
on patients and clinics compared
with paper-and-pencil survey admin-
istrations. Finally, it was concluded
that the outcome measures should
be integrated into the existing EHR
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database system, which was de-
signed to collect data on process and
patient characteristics.

In stage 2, the management team iden-
tified the outcomes measurement sys-
tem, configured and programmed the
software, initiated clinical education,
and developed a monthly reporting
process. The PI outcomes software®?
was identified as the only existing sys-
tem that could accommodate the de-
mands listed above. The PI software
was configured to match patient out-
comes data with patient characteris-
tics and treatment process variables
existing in the EHR in order to develop
the integrated electronic database.

Programming and testing were final-
ized during 2004, followed by a pre-
sentation of the project at a national
meeting. A project coordinator was
appointed in each of the 6 districts,
and educational meetings were held
in each of the 11 clinics participating
in the study. These meetings in-
cluded an introduction to outcomes
in therapy, relevance and impor-
tance of patient-centered outcomes,
a brief introduction to IRT and CAT,
and instructions for the use of the
configured software for outcomes
data collection. During these meet-
ings, a discussion was conducted re-
garding possible challenges related
to the incorporation of routine out-
comes data collection during busy
daily clinical work. Clinicians were
asked to collect information regard-
ing barriers and facilitators of ongo-
ing use of the new software in rela-
tion to clinic and patient burden.
Patient-specific examples were given
to emphasize the clinical use of the
CAT scores during the clinical rea-
soning process and clinical manage-
ment, emphasizing the need to reas-
sess a patient’s FS during the episode
of care so the outcomes data could
influence clinical decisions regard-
ing treatment process or timing of
discharge. Maccabi Healthcare Ser-
vices started the 12-month data col-

lection in 2005. Use of the outcomes
data collection system was not man-
datory during this period. Monthly
reports were prepared for each
clinic so that feedback on the per-
centage of patients using the system
could be provided.

Survey Administration

surveys could be administered on
the first visit (intake survey), on one
or more visits during the episode of
care (status survey), and on the last
visit (discharge survey). Intake sur-
veys were administered using 2 op-
tional methods: (1) in large clinics,
with administrative personnel usu-
ally available, patients were in-
structed to arrive at the clinic 10
minutes prior to their appointed
time so that they could receive a
short introduction to the outcomes
process by one of the administrative
staff members, and (2) in smaller
clinics, with no administrative staff
available, the introduction and pa-
tient assistance with the survey were
provided by the treating clinician
during the first minutes of the visit.

The patients were introduced by the
therapist to the use of the survey
information to help measure and as-
sess their functional ability through-
out the episode of care. The patients
were helped with the first 5 com-
puter screens used for the survey
set-up process. The set-up process
was used to choose the preferred
language, import patients’ demo-
graphic data from the EHR, choose
the correct episode when multiple
episodes existed in the outcomes da-
tabase for the specific patient, and
select the body part to be treated.
Patients were asked to answer status
surveys at the discretion of the treat-
ing therapist. Clinicians were in-
structed to collect status surveys at
least every 3 or 4 visits. Therapists
were advised to collect status and
discharge surveys at the beginning of
the visit so that the results of the
survey could be used to assist in the

management of the patient. Follow-
ing each survey, a patient-specific re-
port was printed including patient
demographic data, FS data, the func-
tional questions selected by the CAT
process, and the patient’s responses
to the questions. Clinicians were en-
couraged to use the reported data in
their clinical reasoning and decision-
making process. For example, if a
patient’s FS score did not improve
after 3 or 4 visits, clinicians were
instructed to consult with their col-
leagues regarding other possible
treatment strategies.

Electronic Database Preparation
Although some authors®® have de-
scribed an EHR as a system of inte-
grated data sets that may include FS
outcomes and a variety of health in-
formation about a person, that was
not the case at Maccabi Healthcare
Services. We integrated 2 data sets to
form an aggregated physical therapy
database, including the functional
outcomes database and existing gen-
eral EHR database. Each data set (EHR
and outcomes) was stored on a sepa-
rate central server located in Maccabi
Healthcare Services headquarters and
merged at the end of each quarter to
create the final data set.

The existing EHR had been used to
collect data for each physical ther-
apy visit prior to the current project.
Once the functional outcomes soft-
ware was integrated with the exist-
ing EHR, member data were auto-
matically shared between the 2 sets
of software, which eliminated dou-
ble entry of data. The following data
were added to the EHR using the
functional outcomes software: sur-
vey date; timing of computer use; FS
questions and patient responses; po-
tential risk-adjustment variables, in-
cluding body part treated, symptom
acuity, use of medication, surgical
history related to the treated disor-
der, and physical activity prior to the
initiation of the treated disorder?©-32;
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language spoken; and the CAT-
generated FS measurements,

Measurements

The measures used to address the
study purposes were participation
rate, completion rate, and burden
(patient and clinic). Participation
and completion rates of an ongoing
outcomes data collection process
were considered important mea-
sures for assessing possible patient
selection bias and patient and clini-
cian acceptance of the outcomes
measurement system. Participation
rate was operationally defined as the
percentage of patients meeting the
inclusion criteria who started the
data collection process. We set a par-
ticipation rate goal of 90%, which
would represent high patient accep-
tance and should be related to low
patient selection bias. Completion
rate was operationally defined as the
percentage of episodes with FS in-
take data that also had FS discharge
data from the patients and adminis-
trative data from the therapists. Be-
cause the completion of a discharge
survey by a patient was driven
mainly by clinician direction, we hy-
pothesized that this measure would
give insight into clinician acceptance
of the outcomes process.

Preliminary experience in the Mac-
cabi Healthcare Services suggested
that 20% to 25% of patients who start
treatment do not complete treat-
ment due to a variety of reasons such
as poor attendance.” This group of
patients was referred to as the “drop-
out” group and was described as a
separate value in the completion rate
analysis. Therefore, achieving a com-
pletion rate higher than 75% would
be historically unlikely. Further-
more, we anticipated that an addi-
tional 10% decrease in completion
rate would result due to participat-
ing patients who do not complete
the functional survey at discharge.
This group of patients was described
by an “incomplete” value in the com-

pletion rate analysis. Finally, we an-
ticipated that successful clinician ac-
ceptance would result in an increase
in completion rate of up to 65%,
which is consistent with completion
rates of 50% to 70% in the United
States using the same data collection
system.?® It should be noted that,
during the first year, clinicians were
encouraged but not mandated to
have their patients collect FS data.
Therefore, achieving a 65% comple-
tion rate would describe a high level
of clinician acceptance of the option
of using the outcomes measurement
system for measuring their patients’
FS at discharge.

Patient and clinic burden were quan-
tified in time units (ie, minutes and
seconds). Patient burden was mea-
sured by survey data entry time (ie,
time between the first data point en-
tered and the last data point entered
by the patient). Clinic burden was
measured by the overall survey entry
time throughout the full episode of
care. Overall survey entry time was
the sum of all time periods required
by the patient to enter data, regard-
less of when the data were entered
throughout the treatment episode.

To assess patient burden, we mea-
sured survey entry time. We as-
sumed that the measurement system
could be applied during the routine
clinical work only if patients were
able to finish the survey within an
average of 5 minutes, so patient bur-
den would be minimized and a high
level of patient participation would
be facilitated. The total timing of the
survey included the time it took the
staff to set up the survey in addition
to the time it took the patient to
answer the FS part of the survey. As
described above, the survey set-up
process was accompanied by the
help of staff members and was timed
only for surveys administered using
the software upgrade installed on
June 1, 2005, approximately at mid-
term of the first year. The FS part of

the survey was completed by the pa-
tient without any help from staff
members, unless the patient needed
help or clarifications. Although the
clinic staff members were not in-
volved in the survey process itself,
we decided to consider the full sur-
vey time (set-up and FS entry) as the
entire time-consuming period used
to assess patient and clinic burden,

To assess clinic burden, we mea-
sured total survey entry time. We as-
sumed that, for a busy clinical setting
to successfully implement the out-
comes process, the overall time that
it took staff and patients to answer all
of the surveys throughout the epi-
sode of care should not exceed, on
average, 15% of the total patient
treatment time. Our assumption was
that a patient should complete at
least 2 surveys per treatment episode
(ie, intake and discharge), but we
recommended that 3 or 4 surveys be
completed throughout the episode
of care to facilitate patient manage-
ment and clinical decision making.
The average total treatment time
throughout the episode of care was
estimated by multiplying the average
number of visits per episode of care
by the average visit length of time,
which is 25 minutes in Maccabi
Healthcare Services.

Qualitative Information

Information regarding barriers and
facilitators related to the implemen-
tation process of the outcomes mea-
surement system was solicited dur-
ing a series of mandatory meetings
with the participating clinicians,
clinic managers, and district physical
therapy managers. Meetings were di-
rected either by the first author or by
district physical therapy managers.
Participants were asked to elaborate
on barriers and facilitators related to
the implementation process, which
were summarized by written reports
published among all participating
clinics. Barriers identified as being
related to clinicians’ lack of educa-
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Table 1.
Patient Characteristics (N=5,039 Episodes of Care)”

tion regarding technical or concep-
tual issues on the outcomes measure-

Variable Dati ment process were addressed during
and after the meetings. At the end of
Jemograpc can the study period, a summary meeting
Age was directed by the first author and
Mean 50.9 included all clinic and district man-
—— — agers and at least one clinician from
each participating clinic. A summary
S 15.5 report was published among all par-
Range 18-95 ticipating clinics and used for the
Sex qualitative analyses of the study.
iz = Data Analysis
remale il All analyses were conducted using
Payer type SPSS, version 14.7 Descriptive statis-
Maccabi Healthcare Services 76.6% tics were used for analyses, including
Cai lnsurance 10.6% percentages for participation and
completion rates and means, stan-
Social security system (for work accidents) 3.6% dard deviations, medians, and ranges
Other 0.2% for continuous data.
Weckly physical activity (at least 20 min of exercise)
3 times/wk or more 36.5% :31?;::! lrlt'lsentatiun B i
-2 tmes/ WK il The final integrated FS/EHR database
None 34.3% included a data set of 5,039 episodes
Language used to answer the survey for outcome measurement of care for 4,845 patients having
English o both an intake and discharge FS data
and EHR patient demographic and
o 00.9% treatment process data. The descrip-
Russian 28.9% tive results of this integrated data set
Arabic 2.1% are presented in Tables 1 and 2.
Specialization of referring physician Participation (Fig. 2) and completion
Gencrm practice ekt ratc (Fig. 3) results per month
Orthopedics 77.4% reached an average of 79.8%
Othier 5 89 (range=52.7%-100%) and 45.1%
Health and functional status data E‘?I:ﬁzi:lz.:ﬁf';:j ;ﬂzﬂ, rfﬂSDEC[iV‘ﬂl}’,
Affected body part ! ‘ 4
Lumbar 20.9% Barriers and Facilitators for
Civvicil 16.6% Successful Implementation
=== — Main barriers related to patient ad-
herence included: being unfamiliar
Shoulder 12.6% with computerized platforms, miss-
Other 37.1% ing reading glasses, not always iden-
No. of surgeries related to the problem being treated tifying changes of questions on the
— — computer screens, problems with se-
lecting the affected body part, being
1 7.0% confused about questions related to
2 2.6% nonspecific recreational activities or
3 1.2%
&G e 19 *SPSS Inc, 233 S Wacker Dr, Chicago, IL
(Continued) e
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Table 1.
Continued
Variable Data
Functional measure at intake (0-100), lower measurements
indicate lower functional status
Mean 406.5
sD 12.85
Range 0= 100
Acuity of problem being treated (in days from onset of
problem being treated)
0-7 d 4.3%
8-14 d 5.4%
15-21 d 6.8%
22-90 d 38.0%
91 d-6 mo 15.7%
Over 6 mo 29 8%

® There were 4,845 patients, of whom 183 (3.8%) had more than 1 episode of care over the year,
resulting in 5,039 episodes of care. For the purpose of patient descriptions, we considered each new

episode a “new patient.”

questions describing functions not
often performed in Israel, and feeling
uncomfortable starting their evalua-
tion process with a computerized
rather than a personal encounter.

The main barrier related to clinician
adherence was the prevailing belief
that patients’ self-reported functional
outcomes differed from clinicians’ per-
ceptions of patient improvement. Dis-
cussion concerning specific examples
revealed that, in most cases, clinicians
believed the differences were related
to the discrepancy between treatment
goals as perceived by the clinician ver-
sus the patient’s perception of func-
tional change. In addition, some clini-
cians believed measuring outcomes
was not important or did not have the
potential to influence patient manage-
ment. Some clinicians did not agree
that patient-centered outcomes were
valid and believed that pain reduction
rather than FS should be the primary
treatment goal. Some clinicians had
difficulties implementing a new sys-
tem into their routine clinical work,
and many clinicians continued to use

the outcomes system in a technical
manner without synthesizing the func-
tional information into their clinical
reasoning process. Some clinicians ex-
pressed concern that Maccabi Health-
care Services management would use
their patients’ outcomes information
inappropriately. The main barrier re-
lated to clinic district managers’ adher-
ence was that, when they were not
positively involved in the implementa-
tion process, participation and com-
pletion rates were low.

The main facilitators related to pa-
tient adherence were that most pa-
tients had no difficulties complet-
ing the computerized survey, few
patients refused to complete the
survey, and most patients enjoyed
answering questions related to their
functional limitations. The main
facilitators related to clinician ad-
herence were that most of them
thought that patient self-reported
functional data facilitated functional
goal setting at intake and functional
goal achievement throughout the
treatment episode.

Clinicians also found that the mea-
surements supported their percep-
tions of the patients’ FS. Most clini-
cians believed measuring FS during
treatment helped focus treatment
management on functional goals, fa-
cilitated discharge planning for pa-
tients who did not improve during
therapy, and facilitated communica-
tion with the patients regarding the
patients’ functional difficulties, par-
ticularly when language issues caused
communication difficulties. Further-
more, most clinicians thought that mea-
suring FS was helpful in understanding
the difference between changes in
pain and functional change. They also
stated that the measurements could be
used for clinical research and that the
use of the outcomes system supported
professionalism and scientific credibil-
ity for the Maccabi Healthcare Services
organization. The main facilitator re-
lated to clinic and district manager ad-
herence was that most managers be-
lieved the outcomes system would
help to accomplish the organization’s
goal of shifting from administrative in-
formation management to outcomes-
based management. The final conclu-
sion reached by all clinic and district
managers was that the implementa-
tion process should be continued in all
70 Maccabi Healthcare Services phys-
ical therapy clinics.

Impact

The survey entry time (set-up and
functional survey time) ranged from
0:00:29 to 5:34:30 (hours:minutes:
seconds). Entry time for 0.9% of
surveys was more than 30 minutes,
which appeared to be a result of
surveys initiated by error and ended
after a long period of time, so these
surveys were excluded from the
analyses. That left 18,233 (99.1%)
surveys from which the average
survey entry time was calculated
as 03:37 minutes (SD=02:19, medi-
an=03:08, range=0:00:29-0:29:55).
The mean set-up time was 28 sec-
onds (SD=0:01:28), and the mean
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Table 2.

Treatment Process Variables (N=5,039 Episodes of Care) and Outcomes

functional survey time was 03:09
minutes (SD=0:01:406).

Variable

Descriptive Results

Episode duration (d), from first visit to last visit

Clinic time for data entry was calcu-

lated by multiplying the average time
needed for each survey by 4 maxi-

mum recommended surveys per ep-

isode of care (3:37 X 4 = 14:28 min-

utes) and will be regarded as 15

minutes for simplicity. The average
total treatment time throughout the

episode of care was calculated by

multiplying the average number of

visits per episode of care (6.25) by

the average visit length of time (25
minutes), or 156.25 minutes. There-

fore, the maximum percentage of

overall episode time that could be

devoted to survey administration
was  9.6% (15/156.25 minutes),

which was below the 15% upper

limit that we anticipated.

Discussion
Our study was initiated by managers

of a public physical therapy service

who were determined to promote

and improve outcomes for the ben-

efit of their patients. From a manage-
ment perspective, we argued that

service managers should improve
their ability to manage clinicians by

using routinely collected data on pa-
tient self-reported outcomes. As a

first step toward the goal of im-

proved outcomes, the main purpose
of this study was to evaluate the fea-

sibility of implementing an elec-

tronic outcomes measurement sys-
tem and integrating the outcomes

into an existing EHR in routine phys-

ical therapist practice, forming an

electronic database that could en-

able comprehensive service evalua-
tion. To our knowledge, this is the

first study to describe a process in

which an electronic patient-centered

FS measurement system used during

daily clinical practice was integrated

with an existing EHR system in a
large public outpatient physical ther-

apy service in Israel or elsewhere.

Mean 49.2
Median 41
SD 35.5
Range 0-3506
Waiting davs from referral to first treatment
Mean 27.7
Median 26
SD 20.1
Range 0-90
Attendance adherence
Good 87.2%
Moderate 6.6%
Not good 1%
Not relevant 5.2%
Home exercise adherence
Good 0G4.3%
Moderate 15.4%
Not good 5. 7%
Not relevant 14.6%
Physical therapy procedural interventions (as defined
in the Guide to Physical Therapist Practice')
Use of medication related to the problem being
treated, at intake
No 56.1%
Yes 43.9%
Use of medication related to the problem being
treated, at discharge
No use 0.5%
Yes, less than before 14.7%
Yes, same as before 12.3%
Yes, more than before 2.5%
No. of visits per treatment episode
Mean Tl
Median Fi
SD 4.2
Range 2-70
Functional status at discharge
Mean 58.5
sD 15.8
Range 0-100

The results support the initial suc-

cess of the implementation process,
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Participation Rate (%)
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Figure 2.

Participation rate (N=23,999 episodes of care). Participation rate per month is the percentage of episodes for patients meeting the
inclusion criteria who started the data collection process.

which created an integrated EHR/FS
database, comprising FS outcomes
with enough patient characteristics
and treatment process data to initiate
CPI research projects with reason-
able patient and clinic burden.

During the first 12 months of the
implementation process, the partici-
pation rate increased from 50.1% to
79.8% (Fig. 2). Our goal was a 90%
participation rate. The rate of partic-
ipation by the end of the study
among all 11 participating clinics
ranged from 52.7% to 100%, with 5
clinics reaching or exceeding the
90% goal. During the study, some of
the participating clinicians empha-
sized the potential for patient selec-
tion bias, suggesting that patients’
age could pose a barrier related to
patient adherence, causing the par-
ticipation rate to decrease with age.
Therefore, we analyzed the partici-
pation rate during the last month of

the study by 3 age groups. We found
that the participation rate tended
to decrease with age, with 83.8%,
80.3%, and 72.7% participation rates,
respectively, for the age groups of
18 to 45, 46 to 65, and 66+ vyears,
supporting the clinicians’ observa-
tion. Nonetheless, a large majority of
elderly patients were able to use a
computerized adaptive outcomes
data collection system, which sup-
ported previous studies,?®19-52 but
future research should be conducted
to study the relationship between
age and participation rate.

Other barriers that might have a neg-
ative influence on participation rate
were most likely to be clinician or
management related. For example, it
was suggested that low participa-
tion rates were associated with man-
agers who presented collection of
outcomes data as a low priority for
their clinic, given their other inter-

ests. When we investigated further,
we found that the managers of 2 clin-
ics with relatively low participation
rates of 52.7% and 68.2% had not
established collection of outcomes
data as a priority. The managers con-
cluded that they had to be positively
and actively involved to ensure that
clinics and clinicians would reach
predetermined goals. Obviously, the
design of this study was not suffi-
cient to determine which barriers
were most important for a successful
participation in outcomes data col-
lection, but our data provide insight
into issues that should be further
studied in relation to improved par-
ticipation rates. However, as 5 of the
11 participating clinics reached or
exceeded the 90% participation rate
goal and 4 other clinics approxi-
mated 90%, our data support our
contention that the 90% goal is at-
tainable for a large outpatient multi-
site physical therapy system in Israel.
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Completion Rate (%)
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Figure 3.

Completion rate (N=15,494 episodes of care). Completion rate is the percentage of episodes with functional status intake data that
also had functional status discharge data from patients and administrative data from therapists. Dropouts is the percentage of
episodes for patients who dropped out from treatment without any notice and, therefore, could not complete a discharge survey.
Incomplete is the percentage of episodes for patients who, for no known reason, did not complete a discharge survey.

In contrast to participation rate, a
high completion rate (Fig. 3) seems
to be more difficult to attain. Overall
completion rate increased during the
study period from 27.1% to 45.1%,
with clinic-specific results at the
end of the first year ranging from
19.3% to 64.7%. These results sup-
port our estimation of a maximum
attainable completion rate of 65%.
Only 4 of the 11 participating clinics
achieved a completion rate of over
60%. Qualitative assessment suggests
management priority barriers im-
peded achievement of high comple-
tion rates similar to the participation
rate barriers. High completion rates
might be related to managers who
were actively involved in monitor-
ing, persuading, and educating clini-
cians to collect and use FS measures.

Several other barriers were sug-
gested from discussion with clini-

cians and managers, including: a
lack of knowledge of and experi-
ence in using outcomes data during
the clinical reasoning process, a dis-
connect between some of the thera-
pists’ perceptions of the constructs
that should be measured (ie, impair-
ments, pain, and satisfaction) and
the constructs measured by the out-
comes system (ie, FS), and uncertain-
ties concerning the management
team’s interpretation and use of the
outcomes measured (ie, therapist
ranking by patient self-report out-
comes).** During the study, we em-
phasized that therapists were not
mandated to collect FS outcomes
data, so their personal perspectives
could have influenced their partici-
pation and completion rates as well.
Well-designed qualitative studies are
recommended to assess reasons for
low completion rates. These results
highlight the complexity of imple-

menting an outcomes measurement
system into daily practice. We con-
tend that, for high levels of com-
pletion rates to be achieved, more
emphasis should be directed to-
ward the education of clinicians in
the use of outcomes to manage their
patients. Furthermore, linking out-
comes data collection and provider
payment might improve completion
rates over time.%¢

The results demonstrated that, on av-
erage, a survey required an entry
time of 03:37 (minutes:seconds),
supporting a conclusion of minimal
impact of ongoing electronic out-
comes data collection. This result,
in combination with the high par-
ticipation rates, supported our con-
clusion that, in regard to patient
burden, an outcomes measurement
system based on computerized adap-
tive testing is highly feasible. This
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establishes the efficiency of CAT
methods>0-30.4851 described in simu-
lation studies and recent prospective
applications of CATs in postacute
rehabilitation . 2649 -52.58

Results related to burden induced by
the use of the outcomes measurement
system on the clinical setting (ie, clinic
burden, which we assessed by the per-
centage of overall episode time that
could be devoted to survey administra-
tion per patient) supported a conclu-
sion that minimal burden was added
to the treatment episode (ie, 9.6% of
treatment time). We assumed that a
maximum of 15% of overall episode
time could be devoted to survey ad-
ministration before outcomes data
collection became inappropriate in a
busy clinical setting. Therefore, the
9.6% result supports our conclusion
that the outcomes measurement sys-
tem used by the Maccabi Healthcare
Services system can be applied in rou-
tine daily practice without having a
negative time-consuming impact on
the clinic’s function. The result of an
average survey entry time of 03:37
(minutes:seconds) demonstrates that,
in order to reach the upper limit of
15% overall episode time devoted for
survey administration, an average of
6.5 surveys per episode would be
needed. In reality, for the patient sam-
ple who completed their discharge
survey (N=5,039 episodes), only 2.4
surveys per episode were completed
(SD=0.75, range=2-11). This finding
suggests that the estimation of a max-
imum average of 4 surveys completed
throughout an episode of care was re-
alistic. Furthermore, a wide range of
improvement in implementation pro-
cess leading to an increase in number
of surveys completed per episode is
possible before reaching negative
time-consuming impact on the clinic’s
function. These results encourage us
to consider measuring additional con-
structs to enhance more comprehen-
sive clinical reasoning processes (eg,
fear avoidance, depression).

The integration of outcomes data with
patients’ demographic and medical
background data (patient characteris-
tics) and with treatment process data
provides a wealth of information, in-
cluding the 3 cornerstones needed for
comprehensive CPI analysis. '3 We
believe that the data set generated dur-
ing this study®” can provide informa-
tion for determining those treatment
procedures that, when administered
to defined groups of patients, yield op-
timal functional outcomes in the real
world of everyday practice. However,
many other variables could be added
to the data set in each of the 3 areas for
more robust analyses. We intend to
add data on the patients’ medical back-
ground, including co-morbidities and
chronic use of medications, so that the
interaction of these factors can be
taken into consideration when analyz-
ing the relationships between inde-
pendent variables and functional out-
comes. Furthermore, data on therapy
appointment duration should be con-
sidered as part of the full data set so
that evidence concerning optimal ap-
pointment times can be studied. These
additional data exist already in the
Maccabi Healthcare Services database
and need to be merged with the in-
tegrated physical therapy data set. Fu-
ture CPI research projects are under
way in Maccabi Healthcare Service
based on current findings, including
preparations of CPlI  methodology
components as described by Gassa-
way et al'? (eg, identification of indi-
vidual components of the care process,
creation of a common intervention vo-
cabulary and dictionary, identification
of key patient characteristics and risk
factors).

Limitations

Qualitative analyses were conducted
using unstructured interviews; they
were not designed to produce a high-
level qualitative study, such as the
study by Resnik and Jensen.®® There-
fore, our qualitative results must be
approached with caution. The results
should be used to plan future qualita-

tive studies designed to assess barriers
to continuous outcomes assessment.

The operational definitions of the
treatment procedures have not been
shown to be reliable or valid. Al-
though these definitions did not af-
fect the current study, clinicians
could have identified a specific treat-
ment but applied it in a different
manner than other clinicians. Studies
are recommended to standardize and
improve the reliability and validity of
the operational definitions of treat-
ment procedures so that the validity
of future CPI studies is improved.

We collected data in 11 clinics in
Israel using proprietary software that
used specific CATs. Therefore, the
generalizability of our findings needs
to be tested. As more CATs are de-
veloped and more outcomes data are
collected using CATSs,25:260:46.58 addi-
tional findings concerning the CAT
development steps, operational char-
acteristics, measure equivalency, re-
liability, validity, responsiveness, and
application efficiency will evolve.

Our description of patient and clinic
burden using the measure of survey
entry time involved data from 5
months after the start of the study,
therefore, might not reflect the ini-
tial phases of implementation.

Conclusions

We have described implementation
of an ¢lectronic outcomes data col-
lection system into a system of out-
patient clinics in Israel and integra-
tion of the outcomes into an EHR.
The outcomes were designed to be
used routinely during outpatient
physical therapist management. The
integrated database was designed
to be used in future CPI studies. The
data establish that the outcomes
system can be implemented success-
fully and that a comprehensive elec-
tronic database can be constructed
in a large, busy, multi-site, public
outpatient physical therapy service.
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High participation rates and ac-
ceptable completion rates were at-
tained, supporting good clinician
acceptance of the outcomes proc-
ess. Skillful clinical use of outcomes
and managerial policy regarding
collection and use of outcomes are
believed to be factors contributing
to successful implementation, but
these beliefs await future studies.
Nominal time to collect outcomes
data using CAT technology sug-
gests minimal patient or clinic bur-
den. The electronic database gen-
erated by integrating the electronic
outcomes data into an existing EHR
appears to be well suited for future
CPI analyses because it contains pa-
tient characteristics, treatment pro-
cesses, and outcomes data.
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Appendix.

Survey Translation Process

The translation of the items for the computerized adaptive testing surveys to Hebrew, Russian, and Arabic were
accomplished using the following steps:

1. Original questions and responses were translated from English to Hebrew, Russian, and Arabic by a translation
services company (Hever Translators’ Pool [Intl] Ltd, www.targum.co.il).

2. Translations were translated back to English by a team of physical therapists, including at least 2 physical
therapists, for each language. The physical therapists were fluent in both English and 1 of the 3 languages. This
process of translation has been described previously by Lewin-Epstein et al.®*

L

. Translations were reviewed for a third time by another team of physical therapists, again with at least 2 physical
therapists for each language, and more corrections were made.

4. During the first 2 months of use of the computerized questionnaires, staff members were asked to observe
patients while answering the surveys and to note any problems related to the understanding of the translated
questions and responses. This process led to a second round of translation corrections in all 3 languages.

5. A final psychometric analysis of the translations was done at the end of the 2006. If differential item functioning®
became apparent, adjustments in item translation or item pool were made until the outcome system met the
necessary psychometric requirements.

“ Crane PK, Hart DL, Gibbons LE, Cook KF. A 37-item shoulder functional status item pool had negligible differential item functioning. J Clin
Epidemiol. 2006,59:478 - 484.
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