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Abstract

Background: PTNow.org is an evidence-based, on-line portal created by a professional membership association to
promote use of evidence in practice and to help decrease unwarranted variation in practice. The site contains
synthesis documents designed to promote efficient clinical reasoning. These documents were written and
peer-reviewed by teams of content experts and master clinicians. The purpose of this paper is to report on the
content and construct validity as well as usability of the site.

Methods: Physical therapist participants used clinical summaries (available in 3 formats—as a full summary with
hyperlinks, “quick takes” with hyperlinks, and a portable two-page version) on the PTNow.org site to answer knowledge
acquisition and clinical reasoning questions related to four patient scenarios. They also responded to questions about
ease of use related to website navigation and about format and completeness of information using a 1-5 Likert scale.
Responses were coded to reflect how participants used the site and then were summarized descriptively. Preferences
for clinical summary format were analyzed using an analysis of variance (ANOVA) and a Dunnett T3 post hoc analysis.

Results: Seventeen participants completed the study. Clinical relevance and completeness ratings by experienced
clinicians, which were used as the measure of content validity, ranged from 3.1 to 4.6 on a 5 point scale. Construct
validity based on the information on the PTNow.org site was supported for knowledge acquisition questions 66 % of
the time and for clinical reasoning questions 40 % of the time. Usability ratings for the full clinical summary were 4.6
(1.2); for the quick takes, 3.5 (98); and for the portable clinical summary, 4.0 (45). Participants preferred the full clinical
summary over the other two formats (F = 5.908, P=0.007). One hundred percent of the participants stated that they
would recommend the PTNow site to their colleagues.

Conclusion: Prelimary evidence supported both content validity and construct validity of knowledge acquisition, and
partially supported construct validity of clinical reasoning for the clinical summaries on the PTNow.org site. Usability
was supported, with users preferring the full clinical summary over the other two formats. Iterative design is ongoing.
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Background

Evidence-based practice (EBP) integrates patient values,
clinician expertise, and best available evidence to provide
the best care [1]. Physical therapists (PTs) have acknowl-
edged the importance of EBP in the American Physical
Therapy Association (APTA) vision statement [2].
Physical therapists have a positive attitude toward using
evidence [3, 4] and believe that using EBP is necessary;
however, it has been difficult to implement the principles
to inform examination and intervention [3—6].

Physical therapists and other health care professionals
frequently report lack of time as the largest barrier to
using evidence in practice [3—5]. Decreased confidence in
literature search and appraisal skills is also a reported
challenge [4]. In a survey of a random sample of 488
APTA members, Jette et al. [3] found that most agreed
that EBP was necessary, that literature was helpful in their
practices, and that the quality of patient care was better
when evidence was used. However, 84 % indicated they
needed to increase the use of evidence in their daily
practice [3].

Knowledge translation (KT) and Knowledge to Action
(KTA) frameworks provide a structure for assessing gaps
in evidence-to-practice and for creating resources to fill
those gaps [7]. KT strategies have been synergistically
enhanced with the development of technology [8]. Evi-
dence databases, specialized search engines, and website
portals are available to help therapists’ access evidence
more easily. The use of online resources has been associ-
ated with positive behavior change in health care workers
including nurses, physicians, physical therapists, and
occupational therapists [9-13].

The PTNow (PTNow.org) evidence-based portal was
created by APTA to help reduce unwarranted variability
in practice and promote the use of EBP. PTNow.org
contains clinical summaries written and peer reviewed by
clinician and scholarly experts. The clinical summaries
aim to synthesize the literature in a clinically accessible
manner organized by the patient/client management
model from the Guide to Physical Therapist Practice [14].
There are three formats for the clinical summaries: full
clinical summary, similar to a monograph, and "quick
takes" (see Fig. 1) and a portable (pdf) clinical summary
(see Fig 2). The clinical summary and "quick takes" are
organized with tabs and hyperlinked to resources on and
off the site; and the portable printable summary is a
two-page precis.

Validity and usability are essential elements in guiding
website design. Rehabilitation-focused evidence-based
online resources such as Rehabilitation Measures Data-
base [15] and StrokEngine have provided evidence for
their content validity by asking users if the content was
clinically relevant [13]. Additionally, both entities assessed
site usability by having users comment on how easy it was
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to find and use the information on the site. However,
construct validity for facilitating clinical reasoning was not
established. Specifically, users’ knowledge or clinical
reasoning skills were not tested in previous studies of
on-line knowledge translation portals.

PTNow.org aims to be a knowledge synthesis resource
that both provides content and guides clinical reasoning.
A user-centered approach, querying focus groups of mul-
tiple constituents, informed the original design. Currently,
iterative design and usability testing are refining the
PTNow.org portal to ensure validity and make it useful
and user friendly. Concurrently, site validity is being
explored for content completeness (content validity) and
interaction with the resources for gaining knowledge and
making clinical decisions (construct validity). These steps
are consistent with standard procedures whereby usability
studies measure the effectiveness, efficiency, satisfaction,
learnability, and accessibility of a new website [16]. The
purpose of this study was to (1) provide evidence about
content validity by users’ ratings of the resource’s clinical
relevance and completeness (2) provide evidence about
construct validity of participants’ knowledge acquisition
and clinical reasoning by having them respond to patient
scenarios using PTNow.org, and (3) report on partici-
pants’ perspectives on usability.

Methods
Participants
Practicing physical therapists were surveyed at two time
points as part of the ongoing evaluation of the developing
website. The first survey was conducted in 2012 and in-
cluded questions about ease of use, knowledge acquisition,
and clinical reasoning. Additional questions were added to
the 2013 user study, including questions about internet use
and clinical decision making in practice. Between the first
survey in 2012 and the second survey in 2013, PTNow.org
was enhanced with:
More links to outcome measures and psychometric
information
Search ability using G-code categories for functional
limitation reporting
New clinical summaries
Full-text clinical practice guidelines

Participants were recruited via email in the summers of
2012 and 2013. PTs who attended national PT conferences
in 2011 and 2012 who provided PTNow their contact
information were initially emailed. Additional participants
were recruited by purposive sampling including Catherine
Worthingham Fellows of the APTA (highest honor
accorded to leaders in the field, who are typically
consulted on association initiatives), members of the
boards of directors of the Connecticut and Massachusetts
state chapters of APTA, PT professional education faculty
in Connecticut, and PTs certified by the American Board
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Benign Paroxysmal Positional Vertigo (BPPV)
Created: October 01, 2011 | Revised: October 25, 2011 | Last Reviewed: October 25, 2011
Author(s): Susan J. Herdman, PT, PhD, FAPTA | Disclosures

Added to My Clinical Collections ¥ Download Portable Summary =  Print Full Summary

Benign paroxysmal positional vertigo (BPPV) is the most common cause of vertigo due to a peripheral vestibular disorder. BPPV has
been reported in adults of all ages, but it is rare in children. People with BPPV usually have a spinning sensation that is triggered by
such activities as lying down, rolling over in bed, and bending over and looking up. Most often, BPPV occurs spontaneously, but it

also may follow head trauma, neuritis ing the superior vesti nerve, or ia in the distribution of the anterior vestibular
artery. BPPVisa ical problem ing from di: of ia from the utricle to one of the semicircular canals
(SCCs) of the inner ear. Physical therapists confirm a diagnosis of BPPV by ion of ny i tary eye
movement--when the patient is placed in a position that p h( primarily are based on the SCC invoived,

generally take only a few minutes to perform, and have a high rate of success.

n Download the
7 Portable Summary

Clinician’s QuickTakes

Overview

What Is BPPV?

Classification

Canal | Posterior | Anterior | Horizontal
L ion of Displaced Ot ia: Canalithiasis | Cupulolithiasis

Screening

Dizziness | Fall Risk

BPPV-specific History | Impairments | Activities | Participation

Diagnosis

Ch N | Vertigo in P king Position | Differential Diagnosis

ystagl

Prognosis

Spontaneous Recovery | Recurrence

Intervention

Rehabilitative | Comp y/Adaptive | F

Medical Management

Not Indicated

Cases

Fig. 1 Example of Quick Takes
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BENIGN PAROXYSMAL POSITIONAL VERTIGO (BPPV) @
I NOW

CLASSIFICATION

Anterior Semicircular Canal Horizontal Semicircular Canal

Prevalence: 5%-13.6% of patients

Posterior Semicircular Canal

Prevalence: 75%-86% of patients

Initial nystagmus: upbeating and torsional
Nystagmus when retum to sitting: downbeating
and torsional

Prevalence: 1.2%-13% of patients

Initial nystagmus: downbeating and torsional
Nystagmus when return to sitting: upbeating and
torsional

ELEITGIENH

Initial nystagmus: geotropic (toward
ground)

Cupulolithiasis

Initial nystagmus: apogeotropic (away
from ground)

Modify Test Positions If:

o Cervical pain

 Disorders of cervical spine and cervical medullary junction

* Vertebrobasilar artery insufficiency (VBI) (neck surgery, trauma, atlantoaxial and osteoarthritis instability,
radiculopathy or cervical myelopathy, carotid sinus syncope, Chiari malformation, vascular dissection syndrome)

ENING

Cervical ROM, cervical trauma, fall risk screen, gait speed, patient report of vertigo (spinning) with
positional head changes (eg, looking up, bending over, getting in/out of bed, rolling over in bed)

ULEIEIEINVETTIUEER 1f nystagmus does not indicate a pattern of BPPV, symptoms may be central in nature, and patient should be referred to neurologist or neuro-otologist for

t. Nystagmus directions that may be seen with central pathology are listed below. Further central screening could be helpful: cranial nerve screen, saccades, vestibular ocular
reflex (VOR) Ilation, sp us nystagmus, vergence, and coordination testing. Further peripheral screening could be helpful: head thrust test, dynamic visual acuity.
Concurrent Signs
Nystagmus and Symptoms Duration Site of Lesion Pathology
Downbeating in primary gaze, | With or withoutvertigo | Persistent Floor of 4th ventricle; flocculus of Cerebellar ectopis, cerebellar degeneration; Arnold Chiari, vascular;
increases with eccentric gaze cerebellum; pontomedullary junction lithium, ium depletion, intoxication
Positional downbeating With or without vertigo | Persistent Nodulus lesion {uncertain) Can be benign

Persistent but can alternate
upbeating and downbeating

Upbeating in primary gaze Brachium conjunctivum; paramedian

medulla
Mesodiencephalic brainstem

Brain-stem infarct, multiple sclerosis; nicotine, tumors, alcoholic
degeneration

Torsional nystagmus Ocular tilt reaction

Activities

Impairments

Dix-Hallpike Maneuver Sidelying Test Roll Test Bow and Lean Test Dizziness Handicap Inventory

Used to detect anterior and
posterior SCC involvement

With patient sitting, head is tumed 45°
horizontally. Trunk and head are then
quickly brought straight back “en bloc” so
head is hanging 30° below edge of exami-
nation table. If patient has BPPV, this will
elicit nystagmus and dizziness when
patient is brought up slowly to sitting
position with head still tumed 45°, and nys-
tagmus is looked for again. Test is repeated
with head turned 45° in the other direction.

(Alternative to Dix-
Hallpike Maneuver)

Patient tums head 45° away
from tested side. Patient lies
down rapidly to opposite side.
After nystagmus stops or 30-60
seconds if no nystagmus pres-
ent, patient slowly retums to
sitting. Test is repeated on the
opposite side.

Sensitivity 79%, specificity 75%

Used to detect horizontal SCC
involvement

Patient is supine with head in 20° of
flexion; head is rolled 90° to left to provoke
nystagmus and vertigo. Head is brought
back to neutral until symptoms cease.
Head is rolled 90° to the right.

Direction and duration of nystagmus deter-
mines canalithiasis versus cupulothiasis.

In canalithiasis, symptomatic side is
affected side; in cupololithiasis, less symp-

Used to determine
which horizontal SCC is
involved

Patient sits and flexes neck
to 90° to 120° or leans
forward, and then extends
neck 45° to 60° or leans
backward.

Affected ear is one toward
which nystagmus is beating
in "bow" position, and op-

Activities Balance Confidence Scale

Dynamic Gait Index

Sensitivity 79%, specificity 75% tomatic side is affected.

No sensitivity or specificity reported

posite direction of “lean”

Fig. 2 Example of portable summary (page 1)

of Physical Therapy Specialties (ABPTS). PTs who
indicated interest were sent a consent letter via email,
which indicated that initiation of the survey signified
consent. The letter contained links to the survey. On
entering the online survey, participants were given a
unique identification number. The study was approved by
the Rutgers University Institutional Review Board.

Patient scenarios

Once consented, participants were provided with links to
four possible patient scenarios with the companion
survey: benign paroxysmal positional vertigo (BPPV),
chronic obstructive pulmonary disease (COPD), Parkinson
disease (PD), and total knee arthroplasty (TKA). These
scenarios were selected because they were the first clinical
summaries posted on the PTNow.org site. The scenarios
were written by one of the authors (JED) and reviewed for

consistency by a second author (TJM). They contained
comparable information and detail. Participants were
asked to complete one or more patient scenarios and to
use the clinical summaries on the PTNow.org site to
answer corresponding questions. Each scenario was
designed to take between 20 and 60 min to complete.
Patient scenarios consisted of a hypothetical case with a
diagnosis of BPPV, PD, COPD, or TKA, and the participant
was instructed to go to the PTNow.org site to answer
questions related to the management of the case. These
scenarios contained two parts. First, the patient was briefly
described, and the study participant was asked to use
PTNow.org to indicate how they would interview and
examine the patient. After completing the knowledge
acquisition questions, participants were then provided with
information about examination results, and they were asked
a set of clinical reasoning questions about direct patient
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care, patient/family education, and prognosis. To find out
the format of the clinical summary that participants
naturally selected (full clinical summary, quick takes and
portable clinical summary), a forced choice was not
imposed. An example of a patient scenario is below
(see Additional file 1 for all of the patient scenarios and
questions):

You are working as a home health care physical
therapist, and you have just been assigned the case of a
65-year-old woman with PD (diagnosed 5 years ago and
now in stage II of the Hoehn and Yahr Scale) who
sustained a left hip fracture from a fall. She had her hip
pinned and now is having some difficulties with bed
mobility, transitional movements, ambulation in the
home, and elevations. Her goals are for independence
with bed mobility and with ambulation at home and in
the community and for improved speed of movement.
To formulate your examination strategy, you will use
the information that you find in PTNow.org and the
relevant resources in the clinical summary.

Validity

Validity was evaluated based on responses to the clinical
scenarios. Content validity captures whether the universe
of information is represented and is specific to the content
universe as defined by the researcher [17]. Content validity
was operationally defined as the participant’s ratings about
whether the information in the clinical summary was
complete and useful in answering clinical questions. The
responses were obtained exclusively from expert physical
therapists who were clinical specialists (a certification
based on years of experience and completion of an exam,
awarded by the American Board of Physical Therapy Spe-
cialties [ABPTS]) or who had more than 5 years of clinical
experience in practice.

The clinical reasoning construct was based on cognitive
flexibility theory, wherein knowledge from different con-
cepts and perspectives is re-constructed into an ensemble
used to solve the current problem [18]. The “problem” in
this study was the addressing of the questions associated
with the clinical scenario. Construct validity was oper-
ationally defined as the response to knowledge and clinical
reasoning questions based on using PTNow.org. Know-
ledge acquisition included questions related to patient
interview and examination techniques as part of patient
care. This construct captured general information that
was required to answer the patient case questions; this
information could be obtained directly from the clinical
summary as well as the clinician’s prior knowledge. Know-
ledge acquisition responses were coded as cut and paste,
paraphrase, or prior knowledge. Cut-and-paste responses
were identical to the content in the clinical summary,
paraphrase responses were similar to the content and

Page 5 of 12

organization of the clinical summary, and prior knowledge
responses provided information that was not contained in
the clinical summary or occurred when participants
indicated that they did not use the clinical summary to
answer questions in the scenario.

Clinical reasoning questions were on the topics of direct
patient care, patient/family education, and prognosis
based on examination findings provided in the scenario.
Clinical reasoning questions required a level of synthesis
and interpretation and were also evaluated for accuracy
[19]. Coding for clinical reasoning questions was based
on: 1) Accuracy, determined by the investigator based on a
priori responses, 2) Completeness, which required a
response and rationale, and 3) Used the PTNow site
material in the response. Responses were coded as cut and
paste, paraphrase, and prior knowledge, in the same
manner as described above. Coding was checked for
agreement between investigators WR and JD. In the event
of a discrepancy the investigators discussed the issue and
arrived at a consensus.

Usability

Usability was assessed based on participants self-report.
Participants rated their user experience on the site by
responding to questions from the System Usability Scale
(SUS) [20]. Participants were asked to rate on a five-point
Likert scale (1 = completely disagree, 5 = completely agree)
on the usability and content of each clinical summary
format. Site usability was defined based on whether the
information was (a) easy to find (navigation), (b) easy to
interpret, (c) useful in answering questions, and (d)
complete. In addition, open-ended questions were avail-
able for participants to discuss usability, completeness of
the clinical summary, new information learned, and rec-
ommendations. Participants also responded to questions
related to demographics, background, and their use of
the internet.

Data analysis

The demographic and survey responses data were
analyzed descriptively, including frequencies, means, and
standard deviations. Content validity based on the ratings
of the clinical summary being complete and useful in
answering the patient case was supported if the average
ratings exceeded 4 out of 5. Construct validity was consid-
ered supported if it surpassed a threshold of two thirds of
the responses (66 %) used the PTNow.org site, to answer
the questions in the patient case. An ANOVA using SPSS
Version 20.0 was conducted with a Dunnett T3 post-hoc
analysis to investigate the differences in usability of the
three formats of the clinical summary (full, quick takes
and portable). A repeated measures ANOVA was not con-
ducted because not all participants responded to each
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question and the data set, therefore, had to be treated as
independent. An alpha level of .05 was set for all analysis.

Results

One hundred and seventeen email invitations were sent to
physical therapists in 2012 and 2013. Seventeen partici-
pants completed the usability study (9 in 2012, 8 in 2013).
Six surveys were completed for the TKA scenario; 5 for
BPPV; 2 for COPD; 2 for PD; and 2 for the comparison of
PD and COPD.

Respondents had a mean age of 36.9 years (SD = 8.49 ),
81.25 % were female, and 43.75 % had received a master’s
degree in physical therapy. They had practiced a mean of
12.93 years (SD = 9.18). All practice areas were represented,
with the majority (38 %) practicing in an outpatient setting.
Fifty six percent (56 %) were ABPTS-certified specialists,
and 87.5 % were members of one or more APTA specialty
sections (Table 1).

Internet use

All participants reported using the internet for professional
activities, and 12 out of 15 reported using it for patient care.
Eight participants reported using smart phones daily or
weekly to assist with patient care. Of the eight participants
who did not use smart phones, seven plan to use one in the
future. Time spent on the internet, by activity, is reported
in Table 2.

Survey questions added in 2013

In 2013, specific survey questions about how participants
used the internet for patient care were added. The
responses are summarized in Fig. 3. Participants reported
using Google, Physical Therapy, PubMed, and Cochrane
systematic reviews most frequently in clinical practice.
Fifty percent reported that it was “easy” to “very easy” to
find resources on the internet to guide patient care, but
only 25 % thought it was easy to very easy to determine if
the internet site was trustworthy. Participants believed
their practice was between 10 % to 90 % evidence based.
Access to trustworthy evidence was the most frequently
reported barrier to EBP.

Content validity: responses related to the completeness
of the clinical summaries

Clinical experts (the participants with greater than
five years of clinical practice experience or a specialty
certification) rated content validity based on clinical relevance
and site completeness. Experts rated the clinical relevance
of the site by answering the question “Was the information
on the site useful in answering clinical questions?” (on a
scale of 1-5, with 5 being most complete) as follows, in
means (standard deviations): full clinical summary, 4.5
(.82); quick takes, 3.0 (1.3); and portable summary, 3.67
(1.5). Clinical experts also rated the completeness of the
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Table 1 Demographics of study participants
2012 Survey 2013 Survey Total n=16°

Demographics

(n=9) (n=7)
Mean age (SD) 3778y 358y 3693y (849)
Gender (%)
Female n=7 n==6 13 (81.25 %)
Male n=2 n=2
Mean years in 14.67 10.71 1293 (9.18)
practice (SD)
Highest degree (%)
Master's degree n=6 n=1 n=7 (43.75 %)
DPT? n=2 n=4 n=6 (37.5 %)
tOPT® n=0 n=2 n=2(125%)
PhD & tDPT n=1 n=0 n=1(6.25 %)
Area of employment
Hospital-based n=1 n=1 n=2
Outpatient n=2 n=3 n=6
Private Outpatient n=2 n=0 n=2
Skilled Nursing n=2 n=2 n=2
Academic Institution n=1 n=1 n=1
Other
Specialization (%)
Orthopedics n=3 n=1 n=4 (25 %)
Neurology n=0 n=1 n=1(6 %)
Geriatrics n=3 n=1 n=4 (25 %)
Area of Expertise (%)
Orthopedics n=>5 n=3 n=28(53 %)
Neurology n=0 n=4 n=4 (27 %)
Geriatrics n=3 n=0 n=3 (20 %)
Section member
Education n=1 n=1 n=2
Geriatrics n=3 n=0 n=3
Neurology n=2 n=3 n=5
Orthopaedics n=2 n=2 n=>5
Health Policy & n=2 n=0 n=2
Admin
None n=1 n=2 n=3

“Doctor of Physical Therapy
PTransitional Doctor of Physical Therapy
“One participant did not complete the demographic information

Table 2 Time spent on the internet by activity

Mean hours  Range of hours per
(SD) day

Internet activity 38 (35) 1.0-120

Internet use to assist with patient  1.98 (3.2) 0-10.0

care

Internet use for other professional 1.5 (1.88) 0.1-80

activity
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Fig. 3 How participants report using the internet to guide patient management
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clinical summary formats (on a scale of 1-5, with 5 being
most complete) as follows: full clinical summary, 4.3 (0.8);
quick takes, 3.1 (1.2); and portable clinical summary, 3.1
(1.3).

Construct validity: responses to knowledge acquisition
questions

A total of 32 knowledge acquisition questions were
answered for the COPD, PD, and TKA clinical summaries.
Participants used the clinical summary 66 % of the time to
answer questions by cut-and-paste or paraphrase response
strategy. Four participants used prior knowledge only to
answer all knowledge acquisition questions, whereas eight
participants used cut-and-paste or paraphrasing (from the
content on the site) to answer knowledge-based questions.
Only one participant used both prior knowledge and
cut-and-paste to answer clinical questions (see Table 3).

Construct validity: responses to clinical reasoning questions
A total of 42 clinical reasoning questions were answered
for the COPD, PD, and TKA patient scenarios. Fourteen
answers were coded as incomplete because participants
provided no rationale. Twenty-seven of the 28 complete
answers were correct. Of those, 40 % were based on the
clinical summary (combining cut-and-paste and paraphrase

Table 3 Responses for knowledge acquisition questions

answers) and 60 % used prior knowledge. To answer
clinical questions, seven of the 12 participants used prior
knowledge exclusively, and five of those seven had 15 years
of clinical experience or more (see Table 4).

Site usability for 2012 and 2013
A total of 19 usability surveys (some participants com-
pleted more than one clinical summary) were completed.
Usability of the TKA clinical summary was rated six times;
BPPV, five times; COPD, four times; and PD, four times.
Participants used the full clinical summary 78.9 % of the
time; quick takes, 57.9 % of the time; and the portable clin-
ical summary, 26.8 % of the time. On average, participants
“agreed” to “strongly agreed” that the full clinical summary
was useful (4.6) and rated it highest in usability over the
portable clinical summary and the quick takes formats.
There was a significant difference in usability among
formats (F=5.908 and P =0.007). Full summary was rated
as more useful in comparison to the Quick Takes (Dunnett
T3 =-1.06, P=0.002) (see Table 5).

Responses to open-ended questions

Based on the responses to open-ended questions, 100 % of
the participants would recommend the PTNow.org site to
a colleague. More than 50 % of participants reported that,

Table 4 Responses for clinical reasoning questions

Cut and paste Paraphrase Prior knowledge  Totals Cut and paste Paraphrase Prior knowledge  Totals
TKA 12 1 5 18 TKA 1 5 6 12
PD 2 2 4 8 PD 0 2 6 8
COPD 2 2 2 6 COPD 2 1 5 8
TOTALS 16 (50 %) 5(15.6 %) 11 (344 %) 32 TOTALS 3(10.7 %) 8 (28.5 %) 17 (60.7 %) 28

TKA total knee replacement, PD Parkinson’s disease, COPD Chronic Obstructive
Pulmonary Disease

TKA total knee replacement, PD Parkinson’s disease, COPD Chronic Obstructive
Pulmonary Disease
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Table 5 Differences in Usability among the 3 Clinical Summary after reading the clinical summaries, they learned new
Formats® or relevant information (Fig. 4). Information that was
Quick takes ~ Portable summary ~ Full summary  frequently reported as “new” was related to pathology, diag-

(h=11) (h=7) (n=15) nosis, medications, and outcome measures. Participants
Mean (SD) Mean (SD) Mean (SD) reported that the site was easy to use, helpful, and evidence-
Overall mean rating 352 (0.98) 4.03 (065) 458 (12) based and that they enjoyed that the information was syn-
Useful 318 (1.17) 3.57 (140) 46 (0.74) thesized for the clinician. Fifty percent of the open-ended
Easy to find 391 (0.70) 471 (049) 47 (045) cqmments supported the approach‘ of .the sitg relative' to
Easy to interpret 373 (065) 471 (049) 467 (049) ev‘ldence-based content anil ’orgamzatl(?n ‘of mfo’rmatlon
(Fig. 5). One user reported, “It’s a great site if there’s a con-

Complete 327 (1.19) 3.14 (143) 4.33 (0.82)

dition you are not all that familiar with or something you'd
like to refresh or learn more details about. Seems like a
really nice referenced resource.” Participants also suggested
improvements in site usability related to formatting and

21 = strongly disagree, 5 = strongly agree

TKR
e “The 10 item Deep Vein Thrombosis screening tool is new and useful to me. | did know Homan's
was not a great test, but had no good substitute.
e “Classifications”
e “KOOS (Knee Injury and Osteoarthritis Outcome Score) ”
e “The use of the KOS-ADL (Knee Outcome Survey- Activities of Daily Living Scale) wasn't something
I've used with lower level pts. | have been using the OPTIMAL (Outpatient Physical Therapy

Improvement in Movement Assessment Log).”

COPD

e “More specific criteria on actual diagnoses of COPD, changes in muscle fibers”

PD

e “3classifications of patients with PD, other medications in addition to Sinemet and the
effectiveness of DBS (Deep Brain Simulation)”
e “There are measures listed on the clinical summary that | had no prior knowledge of.”

e “Medications, good review of the stages and intervention

TKR: Total Knee Replacement, COPD Chronic Obstructive Pulmonary Disease, PD: Parkinson Disease

Fig. 4 Comments about new or relevant information
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Usability

Liked the logical overview and found it to be thorough for a PT who might not be as familiar with
vestibular therapy.

The site is very easy to use.

Easy to locate/navigate.

Very helpful

| learned a lot reading the summary. The links to the videos work well.

Helpful with good use of resources.

Evidence Based Approach

It's a great resource with questions/procedures easy to find and evidence-based approach

It is a nice summary of the literature on various topics. PT NOW has done the work for you by
synthesizing the literature and presenting recommendations based on the literature.

It's a great site if there's a condition you are not all that familiar with or something you'd like to
refresh or learn more details about. Seems like a really nice referenced resource.

Great information and review of literature "at your fingertips!"

Appears thorough. | will need to use it more to determine if it is helpful, but my initial impression is
that it will be a good tool to use.

The use of clinical summaries in cases that are more rare in an orthopedic practice would help save
time and increase evidence based approach in those cases suggestion

Good resources and additional references provided.

Some skilled clinicians who have been practicing for a long period of time would find this VERY

beneficial

Fig. 5 Comments about site usability and approach




Deutsch et al. BMC Medical Informatics and Decision Making (2015) 15:79

navigation. For example: “Move Full Clinical Summary and
References to be seen towards the top of the page. I did not
see it until I scroll all the way through the other sections.
Putting it towards the right of the page instead of having
ads would be beneficial.”

Discussion

In this study we aimed to provide evidence about content
and construct validity of PTNow.org and to determine
participants’ perspectives on usability. Content validity
was supported. Construct validity for knowledge acquisi-
tion was also supported. Construct validity for clinical
reasoning related to patient scenarios using the PTNow
site was partially supported. The site was rated as usable
and useful with 100 % of participants reporting that they
would recommend it to a colleague. Study participants
preferred the full clinical summary, rating it 4.6/5
compared with a rating of 4.0/5 for the portable clinical
summary and 3.5/5 for the quick takes.

Construct validity: knowledge

Construct validity for knowledge was demonstrated based
on the percent of responses that used cut-and-paste and
paraphrase. The majority of participants used the clinical
summaries to correctly answer knowledge acquisition
questions. Further, in the open-ended responses, more
than 50 % of participants reported learning something new
or relevant. Evidence of knowledge acquisition is a com-
mon outcome for knowledge translation studies [21-23].
However, of greater interest to us was the use of the know-
ledge to make a clinical decision.

Construct validity: clinical reasoning

Construct validity for clinical reasoning was only partially
supported based on the questions that required clinicians
to synthesize examination findings using the best available
evidence and to make educated decisions about patient
care [24]. Participants used prior knowledge (60 %) more
frequently than paraphrasing (28 %) and cut-and-paste
(12 %) to answer clinical reasoning responses. This may in
part be explained by the level of experience of the clini-
cians (mean =11 years) and the number (3/7) of clinical
specialists. The fact that 28 % of the responses were para-
phrased suggests that even experienced clinicians might
have adapted their critical thinking based on interacting
with PTNow.org. We speculated that with repeated
exposure and familiarity with the resources, the para-
phrasing strategy might increase. We speculate that test-
ing people with less clinical experience may yield higher
scores for construct validity.

Usability
With the exception of quick takes, usability ratings were
high for navigation and interpretation of information.
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Unexpectedly, participants preferred the full clinical sum-
mary and portable clinical summary over the quick takes.
We had hypothesized that “quick takes”—which, unlike the
portable clinical summary, is linked to additional re-
sources such as tests and measures and patient education
materials—might be found more useful than the portable
summary. It is likely that, in the context of the study,
participants chose to use a familiar monograph style. We
speculate that in a clinical setting with a time limit, prefer-
ences for the 3 formats of the clinical summaries might
differ from those indicated by this study. It is important to
emphasize that we did not force a choice of format, but
rather allowed the participant to select. This design choice
provides insight into the participants preferences. The re-
sponses to the open-ended questions suggest that partici-
pants liked the format of the clinical summaries. They
learned from the clinical summaries and found the
organization logical. In the context of the current study,
the usability of the clinical summaries was supported.

Our findings are comparable to previous work on
knowledge translation resources designed for rehabilita-
tion that were tested for content validity and usability.
Usability testing of StrokEngine found users to be “very to
extremely satisfied” with layout/organization, quality, and
clinical relevance [13]. Interestingly, this group also re-
ported that StrokEngine had significantly higher usability
scores (mean =43, SD=4) (P<0.005) than Cochrane
Reviews Database (mean =26, SD = 8), Royal College of
Physicians (mean = 20, SD =5), and general internet search
(mean=26, SD=7) [13]. The Rehabilitation Measures
Database usability testing found the site easy to use and
that information on the site was relevant to participants
[15]. Our work, however, presents novel information on
construct validity that relates to clinical reasoning.

Study design considerations

The number of participants studied is relatively small
(n=17); however, in usability studies, the number of par-
ticipants may be small because of the task requirements
and the iterative requirements for design [25]. We be-
lieved that a sample of 17 response sets was a reasonable
representation based on the number of patient scenarios,
the tasks required of the participants, and our plans for
future user studies. The lack of a forced choice meant that,
in some instances, a clinical summary format was not
used and therefore not evaluated. Further study on the
clinical summary format—in particular, the usefulness of
quick takes—is indicated. In addition, we had to code
clinical questions as incomplete when rationale was not
provided. A “talk aloud” usability study would both (1)
allow directing a participant to select all aspects of the site
and (2) gain insights into participants’ choices of clinical
summary format and insights into their clinical reasoning.
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Although this type of user study is designed to create a
scenario where clinicians visit and interact with a website
based on clinical behavior, this is still not a true clinical
situation. Usability studies are planned to determine the
clinical usability in the natural setting. This will require
that the site undergo responsive design, permitting the
user at the point of care to access PTNow.org either on a
tablet or a cell-phone.

Conclusion

Based on the results of this study, clinicians of different
specialties and from different work settings were able to
use the clinical summaries to answer knowledge acquisition
and clinical reasoning questions related to the scenarios,
thus providing preliminary evidence on content and
construct validity. The PTNow.org site was created with
multiple formats to meet the different needs of physical
therapist clinicians. The results of this usability summary
validate and support the design and approach.

Additional file

[ Additional file 1: Patient Scenarios and Questions. ]
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