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Abstract

Introduction: Social distancing requirements during COVID-19 pose a challenge to conducting
traditional academic detailing, which typically involves in-person peer education visits to improve
patient outcomes. The main alternative is to conduct virtual academic detailing delivered through
web-based technology, but this approach is fraught with many challenges. This study aimed to
examine the feasibility and acceptability of a virtual academic detailing program implemented
among health care providers.

Methods: The academic detailing program focused on appropriate opioid prescribing and
chronic non-cancer pain management among a sample of providers. An initial in-person visit was
followed by a virtual visit up to 8 weeks later. Videoconferencing was used to conduct the virtual
visit with telephone as a backup. Feasibility was assessed whether the virtual visits could happen,
and acceptability was assessed by provider satisfaction. Validated measures of Provider
Satisfaction with Academic Detailing (PSAD) and Detailer Assessment of Visit Effectiveness
(DAVE) with a 5-point Likert-type scale were used. Higher scores corresponded to higher
satisfaction and greater perceived effectiveness. Non-parametric and parametric statistical tests
were used to compare instrument summary scores across Vvisits and between groups. Pairwise
analyses across visits only included instrument responses for providers who participated in both
visits and completed both surveys in their entirety.
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Results: There were 127 (90 %) initial in-person visits completed out of 141 visits scheduled,
with a survey response rate of 96 %. Out of 120 virtual follow-up visits scheduled, 92 (77 %) were
conducted, and 56 surveys (61 %) were collected. There was a high level of satisfaction with the
initial and follow up virtual academic detailing visits, though, among providers who participated in
both visits and had completed surveys (n = 50), initial visits had slightly higher scores (mean
difference = -2.94 [95 % Confidence intervals: —4.38, —1.50], p < 0.001). There was no significant
difference in detailer perception across the two visits as seen in the scale summary score (0.05
[-0.56, 0.66], p = 0.86) and two individually reported items related to feasibility (0.07 [-0.29,
0.42], p = 0.72) and conversation (-0.05 [-0.28, 0.17], p = 0.63). Forty-one (44.6 %) virtual visits
were conducted using WebEX, where video and screen sharing of visit content was possible, while
the remaining 51 (55.4 %) were conducted using a telephone. There was no significant difference
in provider satisfaction between WebEXx vs. telephone visits (-1.47 [-4.99, 2.05], p = 0.82).
Provider satisfaction was also not impacted by any technical difficulties as reported by the detailer
(-0.04 [-3.30, 3.38], p = 0.98).

Conclusion: The results slightly favor in-person visits and suggest that virtual detailing visits
need to incorporate strategies that minimize technical difficulties and prevent participants from
defaulting to less favorable technology. Future research opportunities include evaluating the
effectiveness of a virtual versus in-person delivery of AD program on outcomes such as providers’
opioid prescribing behavior.
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Introduction

Academic detailing (AD) is an evidence-based educational outreach method designed to
provide healthcare providers with up-to-date information that informs their practice and
improves patient care [1,2]. AD has been used to improve prescribing behaviors [3,4], and
impact clinician management of patients with chronic pain [5], hypertension [6,7], and HIV
[8]. AD is traditionally conducted in-person and one-on-one with a clinician by specially
trained personnel (i.e. academic detailer) [9]. However, in-person visits may not be feasible
due to geographic distance or circumstances that warrant social distancing, such as
pandemics [10,11]. In such a case, conducting virtual AD may be an attractive alternative to
in-person detailing. However, the feasibility and effectiveness of virtual AD are not well
understood or established. Among the few studies that report utilizing virtual AD,
heterogeneity in program development and implementation are apparent, with limited
emphasis on study design, sample size, and validated instruments to assess outcomes
[10,12,13].

As part of the Prevention for States initiatives in collaboration with the Illinois Prescription
Monitoring Program (ILPMP), the research team successfully implemented an opioid-
focused AD program in a large health care system in the Chicago region during the summer
of 2018 [14]. Subsequently, we sought to pilot a program that incorporated virtual AD
implemented among health care providers located in the southernmost counties of Illinois.
The primary objective of our study was to assess the feasibility and acceptability of virtual
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AD visits among health care provider participants [15]. Within this study, feasibility was
defined as the extent to which virtual detailing could be successfully implemented, i.e.
participation in an AD program via response rates, and acceptability was how well it was
received by them, i.e. as measured by a provider satisfaction with the AD visit. The study
aimed to compare: (1) provider satisfaction and detailer assessment for the in-person and the
follow up virtual AD visits, (2) provider satisfaction and detailer assessment for virtual AD
visits with and without video conferencing and screen sharing capabilities, (3) provider
satisfaction when technical difficulties were reported during the virtual visit, and (4)
provider satisfaction by survey collection method.

2. Material and methods

Healthcare providers with prescriptive authority practicing in the 31 southernmost counties
of Illinois were recruited to voluntarily participate in an AD program focused on appropriate
opioid prescribing from November 2018 through June 2019. Health care providers’ offices
were located on average 300 miles away from the study team site based in Chicago. Because
of the geographic distance, the program was designed to deliver the follow-up AD visit
using WebEx (Cisco Systems Inc., San Jose, CA) no later than eight weeks after the initial
in-person AD visit. The WebEx platform includes videoconferencing and screen sharing,
components that help to simulate in-person face-to-face interactions that occur in traditional
AD. Telephone calls were utilized as a backup. Feasibility was operationalized by measuring
the extent to which scheduled virtual visits were completed and the quality of the virtual
visits through the Detailer Assessment of Visit Effectiveness (DAVE), a validated instrument
that can be used to evaluate AD in lieu of direct clinician feedback [16]. Acceptability was
operationally measured using the Provider Satisfaction with Academic Detailing (PSAD)
instrument, a 9-item validated measure for assessing provider satisfaction with an AD visit
[17].

The academic detailers were 22 clinical pharmacists from the University of Illinois at
Chicago College of Pharmacy who were trained in AD. The detailers were trained by
research team members who completed formal training from National Resources Center for
Academic Detailing in April 2018. The standardized training included presentations related
to AD, discussions on program aims and logistics (i.e., scheduling visits and traveling
details), and procedures for administering and filling out the instruments. Training also
included visit simulations where detailer skills were assessed.

Materials discussed with the providers across the two visits included: (1) six key messages
from the Centers for Disease Control and Prevention (CDC) Guideline for Prescribing
Opioids for Chronic Non-Cancer Pain [18]; (2) individual provider opioid prescribing
metrics (obtained from the ILPMP); and (3) additional resources that addressed provider
questions and barriers to practice (e.g., brochures on Illinois naloxone standing order, list of
local addiction treatment centers, etc.). The second visit covered different material related to
opioid prescribing not covered in the initial visit that was identified as relevant to the
prescriber [19]. The detailer also followed up on any provider questions and suggested
action by the detailer to the provider based on the conversation during the first visit. To
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increase provider rapport and trust, every effort was made to keep the same detailer across
the two visits.

After each visit, the provider was asked to complete the PSAD. In the first visit, the PSAD
was completed in-person at the time of the visit by self-report using paper and pen was
returned to the detailer prior to leaving the clinician’s office. During the second visit, the
survey was administered electronically. To simulate the first visit, the PSAD survey was
embedded within the WebEx meeting to be administered towards the end of the call. In case
the visit was conducted via telephone, a survey link was emailed to the provider after the
call. The detailers also completed DAVE electronically after each visit. The item response
for both the validated instruments was based on a Likert-type scale, with “not at all” =1 to
“extremely” = 5. The 9-item PSAD instrument was scored by summarizing all item
responses with a maximum score of 45. The DAVE was scored by summarizing the first
three items, with a maximum score of 15, and two individually reported items. Detailers also
documented their interaction with the provider using field notes. During the follow-up
virtual visit, the detailers also recorded the experience interfacing with the WebEXx platform
(i.e., technical difficulties experienced; whether telephone use was needed).

The data was analyzed using SAS version 9.4 (SAS Institute, North Carolina). Provider
characteristics were analyzed using the Chi-square test for categorical variables and paired #
test for continuous variables. Nonparametric (i.e., Mann-Whitney U and Wilcoxon Signed
Ranks tests) and parametric (i.e., Independent and paired #tests) statistical tests were used to
evaluate provider satisfaction and detailer visit assessment scores. To compare satisfaction
across the two visits, instrument responses were analyzed only for providers who
participated in both visits and completed both surveys in their entirety. Additional analysis
was done to evaluate provider satisfaction scores among different types of virtual visits
conducted (e.g., visits conducted where screen sharing & video possible vs. visits with
telephone only).

The providers could claim up to 0.5 Continuing Education (CE) credits per visit by
participating. The study was approved by the University of Illinois at Chicago’s Institutional
Review Board. Provider consent for participation was obtained during the initial in-person
visit.

3. Results

Out of 141 appointments scheduled, 127 (90.1 %) initial in-person visits were completed
(Table 1). Of the 120 follow up visits scheduled, 92 (76.7 %) virtual AD visits were
completed, resulting in a 72.4 % retention rate. Differences in visit completion were not
statistically significant (p = 0.38). There were 122 (96.1 % response rate) initial provider
satisfaction surveys collected from the 127 in-person visits conducted. This was statistically
different than the 56 (60.8 %) electronic surveys collected from the 92 virtual visits
conducted (p = 0.03). Provider characteristics were similar across both visits (visit 1, visit
2), with Doctor of Medicine providers (63.0 %, 60.9 %) and Nurse Practitioners (25.2 %,
29.4 %) representing the majority of participating providers (p = 0.63), an almost equal
proportion of males and females(p = 0.90), and over half of providers (62.2 %, 70.6 %) from
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specialties related to primary care (p = 0.18). The average length of the first visit was
approximately 19 min (SD = 9.0), while the average follow-up visit lasted 12 min (SD =
7.1), which was significantly shorter (p < 0.001).

Non-parametric and parametric tests resulted in the same statistical conclusions. Therefore,
parametric results (i.e. independent and paired t-tests) were reported [20]. Providers
indicated high levels of satisfaction with the initial and follow up AD visit (Table 2). Fifty-
six follow-up provider surveys were collected, but two were incomplete. Additionally, four
providers did not fill out an initial visit survey. Among providers who received both visits
and completed both surveys (n = 50), satisfaction was higher in the first visit compared with
the follow up (mean = 41.9 (SD =4.0) vs. 39.0 (5.9), p < 0.001). There was no significant
difference across the two visits in detailer perception of the visit effectiveness as seen in the
scale summary score (9.9 (3.4) vs. 9.7 (2.2), p = 0.86) and two individually reported items
related to feasibility (3.44 (1.3) vs. 3.3 (1.1), p = 0.72) and conversation (4.2 (0.7) vs. 4.3
(0.7), p = 0.63). Among the 92 follow up virtual AD visits, 41 (44.6 %) were conducted
using a medium where videoconferencing and screen-sharing for detailing content was
possible, while 51 (55.4 %) of the calls were conducted using a telephone.

There was no difference in provider satisfaction between the two types of calls conducted
(38.7 (6.0) vs. 38.7 (6.2), p = 0.97) (Table 3). Furthermore, there was no difference in the
summary score for the detailer’s perception of visit effectiveness (9.6 (1.8) vs. 9.5 (2.3), p =
0.79).

Almost half of the time (45 of 92 visits), the detailers reported there was difficulty
experienced by either themselves or by the provider during the virtual AD visit. There were
16 visits where the detailer self-reported technical challenges experienced, 13 visits where
the detailer reported technical challenges experienced by the provider, and 16 visits where
the detailer reported both. Among providers who completed the PSAD survey, there was no
significant difference in provider satisfaction when any technological difficulties were
present (38.7 (5.6) vs. 38.6 (6.6), p = 0.93) (Table 4).

There were 18 (33.3 %) surveys collected toward the end of the virtual call using the WebEx
polling function, and 36 (66.7 %) collected using a survey link sent via email after the call
ended (Table 5). How satisfaction was collected did not significantly impact provider
satisfaction (38.7 (5.6) vs. 38.7 (6.6), p = 0.98).

4. Discussion

Our study found that virtual AD visits had lower scheduled visit completions than in-person
visits, though these differences were not significant. Additionally, technological difficulties
and resorting to less favorable communication mediums occurred frequently. Furthermore,
there were significant challenges in gathering provider surveys associated with virtual visits
than in-person visits.

There was a high level of satisfaction with both visits indicating that in-person and virtual
detailing visits were well accepted among those who completed a provider satisfaction
survey. Providers reported slightly lower satisfaction with the follow-up virtual visit
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conducted using either the teleconferencing application WebEX or a telephone call.
However, the difference cannot be attributed solely to the change in AD delivery (i.e.,
technology-based vs. in-person) since other factors may have contributed to the change, such
as the specific information discussed at the visit or differences in survey administration
technique. Provider satisfaction during the virtual visits was not impacted by the type of
technology used nor by technological difficulties if encountered. Furthermore, detailers’
perception of the AD visit effectiveness was not statistically different across the two visits,
nor was it impacted by needing to use telephone vs. WebEx, which may suggest that
detailers perceived the visits were effective regardless of the medium used to conduct the
visits.

The strengths of our study include that all providers received an initial in-person visit that
was intended to help establish an initial relationship and rapport with the provider, which has
been previously recommended [10,12]. Our study utilized two novel psychometrically
validated instruments to assess provider satisfaction and detailer perception of AD visits
[16,17]. The study also attempted to evaluate differences among the virtual visit (i.e., video
conferencing available versus telephone only) and if technical challenges were encountered
since such nuances may affect the quality of interaction between detailer and provider. Since
the statistical conclusions were the same across parametric and non-parametric tests, we
choose to report parametric results (i.e. independent and paired #tests) to avoid committing
atype Il error (i.e., there is no difference in provider satisfaction when there truly is one).
This seems appropriate given that parametric tests are sufficiently robust when sample sizes
greater than 10 per group despite non-normal distributions present [20].

There were several limitations with our study. The providers who participated in the AD
visits may be systematically different than providers who declined to participate or dropped
out after the visit. Therefore, our findings may not be generalizable across all providers.
Retention across the two visits may have been influenced by the provider’s experience with
the first in-person visit. A post hot analysis found that compared to those who were retained,
providers who dropped reported AD topic presented was less relevant (3.92 (1.3) vs. 4.5
(0.9), p < 0.05) though overall satisfaction scores (40.0 (5.8) vs. 41.8 (4.1), p = 0.05) was not
statistically different. Therefore, since these providers who dropped felt that the AD topic
was less relevant to their practice, they likely were less inclined to participate in a follow
visit, regardless of its medium.

Our pilot study was also not limited to primary care providers, who account for nearly half
of the opioid prescriptions prescribed in the United States due to concerns about the limited
sample size [21]. However, additional analysis showed no difference in the initial visit
satisfaction between PCPs and non-PCPs who participated (41.5 (4.7)vs. 40.4 (4.7),p =
0.27), and among those who were retained (41.8 (4.0) vs. 41.5 (4.3), p = 0.83) though
sample sizes were small in the non-PCP group (n = 11). These findings may suggest that
providers’ decision to drop out may be due to individual preferences and not necessarily
related to specialty. Furthermore, there was a higher retention rate among primary care
providers (79 %) and was comparable to the retention rate in the parallel opioid AD program
aimed at PCPs (p = 0.66) [14].
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Another limitation was that the second visit PSAD response rate was significantly lower
than the near-complete response rate for the first visit, which could have led to nonresponse
bias. The authors believe the higher nonresponse was due to how the survey was
administered and collected during the second visit. If a survey link had to be emailed after
the call, it would require more effort for the provider to fill it out during their own time. It is
worth noting that 51 of the 54 (96 %) completed surveys were submitted by PCPs. This
means that more than two-thirds of the PCPs who participated in the virtual visit provided a
completed PSAD survey.

Additionally, more than half of the follow-up calls were conducted via telephone, which
does not simulate the traditional face-to-face interaction between the detailer and provider as
intended. We agree with other studies that suggest video-enabled digital communication as a
preferred tool because it emulates the in-person interaction critical for AD [1,10,12].
However, our findings show provider satisfaction may not be significantly impacted in
situations necessitating using a less favorable technology. Furthermore, technological
challenges present during the virtual visit do not appear to significantly impact the provider
satisfaction of the virtual AD visit.

Also, the study was not powered due to small sample sizes in some of the sub-analysis to
detect a difference in satisfaction and perceived AD visit effectiveness. Therefore, there
could have been a difference in provider satisfaction and detailer assessment of AD, but we
were unable to detect it. However, the observed differences in satisfaction across comparator
groups were relatively small and may not be consequential even if statistical significance
was detected. Nevertheless, when there were sufficient sample sizes, parametric tests
resulted in similar findings [20]. Finally, while almost half of the visits experienced some
kind of technical challenge, specific details related to those challenges were not captured.
Potential challenges might include providers’ unfamiliarity with the technology and internet
connectivity issues. Detailers also self-reported experiencing technical difficulties over a
third of the time.

Scheduling longer visit times in anticipation of potential technical problems may improve
the implementation of virtual AD. Similar to in-person visits, virtual visits were scheduled
for 15-20 min, which afforded little time for troubleshooting issues with technology if they
arose. Providing clinicians with “how-to” documents on operating the teleconference
platform may preclude difficulties resulting from user unfamiliarity. Training detailers to
troubleshoot technical issues efficiently would equip them with skills to quickly resolve any
anticipated technology problems. Exploring the reasons for virtual visit cancelations will be
informative. Perhaps providers perceive it to be less socially acceptable to cancel an in-
person appointment last minute, especially if the detailer is already waiting at their office,
than if the meeting is virtual. Finally, finding ways to mimic the ease and immediacy of
electronic survey collection may improve survey response rates with virtual visits. Some of
these considerations have been incorporated into a current AD study (CDC grant number:
5R01CE003156-02) that has pivoted to virtual detailing due to the coronavirus disease of
2019 (COVID-19) pandemic.
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Virtual AD may be an attractive alternative compared to traditional in-person AD during the
current COVID-19 pandemic that requires social distancing [22-24]. Successful virtual AD
programs will need to incorporate strategies addressing the challenges identified in our
study. However, in the current COVID-19 climate, since many providers and health systems
have been forced to utilized telemedicine, some of these challenges due to user
inaccessibility and unfamiliarity with technology may be less prevalent [11,22]. Therefore,
due to the necessity warranted by this pandemic, it may be much easier to implement a
virtual AD program than before [22]. AD has developed and refined over several decades
and recently became a key strategy used to educating clinicians about opioid prescribing and
appropriate pain management. Integration of AD into health policy has occurred in states
like Illinois, which mandated educational outreach to providers (i.e. 305 ILCS 5/12-4.52
new) starting in 2020. However, the global pandemic due to COVID-19 has required a
rethinking of approaches to educational outreach, particularly AD. Virtual detailing is an
option to traditional face-to-face AD in an era of social distancing due to pandemics such as
COVID-19 and when resources are limited. Our findings are important to inform future
designs and delivery of AD programs. Future research should extend the examination of
virtual AD program effectiveness to prescribing behavior and patient outcomes.
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Summary table
What was already known on this topic

. Academic detailing is an evidence-based method that can positively impact
clinician behavior and improve patient outcomes

. Virtual academic detailing has not been well studied.
What this study added to our knowledge

. Using technology to conduct academic detailing visits is a possible alternative
to traditional AD visits.

. The scheduled visit completion rate was higher for in-person visits than
virtual visits.

. Provider satisfaction for both in-person and virtual AD visits was high.

. For providers who received both visits, provider satisfaction was higher with

the initial in-person visit though the difference in satisfaction cannot be
attributed solely to the change in AD delivery.

. Technical difficulties or the use of less favorable technology to conduct
virtual visits may not affect the provider’s satisfaction with AD visit.
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Table 1:
Provider and Visit Characteristics
visit 1 visit 2
In-person Virtual
(n=127) (n=92) p-values
Scheduled visits (n) 141 120
Completed visits, n (%) | 127 (90.1) 92 (76.7) 0.38
Provider Survey Responsed, n (%) 122(96.1) 56 (60.8) 0.02
Length of visit (in minutes), mean (SD) | 19.3 (9.0) 12.4(7.1) <0.001
Prescriber Characteristics, n (%)
Primary Care Providers? 100 (78.7) 79(85.9) 0.18
Non-Primary Care Providersb 27(22.3) 13(140)
Male | 66 (52.0) 47 (51.1) 0.90
Female | 61 (48.0) 45 (48.9)
Doctor of Medicine | 80 (63.0) 56 (60.9) 0.63
Nurse Practitioner 32(25.2) 27(29.4)
Physician Assistant 12 (9.4) 9 (9.8)
Doctor of Osteopathic Medicine 1(0.8) 0(0.0)
Other® 2(1.6) 0(0.0)
Years of Practice, mean (SD) | 13.7 (11.2) | 12.9 (11.1) <0.001

p-values were calculated at a significance level of a = 0.05

Page 12

aPrimary care providers included the following specialties: Family Medicine (n=63), Internal Medicine (n=16), Pediatrics (n=17), OBGYN (n=1),

and Women'’s health (n=1)

bNon—Primary care providers included the following specialties: Allergy/Immunology (n=1), Behavioral Health (n=6), Ear Nose and throat (n=1),
Gastroenterology (n=2), Hematology/Oncology (n=4), Neurology (n=3), Podiatry (n=1), Rheumatology (n=1), Surgery (n=3), Urology (n=5)

cOther provider types include DPM (Doctor of Podiatric Medicine) and LCPC (Licensed Clinical Professional Counselor)

For visits 1 and 2, there were 115 and 54 surveys, respectively, that were completed in its entirety (i.e. no missing item responses).

Int J Med Inform. Author manuscript; available in PMC 2021 April 12.



Page 13

Smart et al.

'sAanins 10g pa1a|dwod pue SHSIA Y10g PaAIadal oym siapiroid Buowe parenfens Ajuo sem sisAjeue o neis,

‘G0’0 = © JO |9A3] BOUBRDIHIUBIS B Je PaRIN[eD B19M SanfeA-d

€90 (L1'0'82°0-) 500~  (89°0) 2y (99°0) 8T (080)9Ty 26 (990)Gev LTt AJyroows JUsM UOIESIBAU0D BY |
2L0 (ezro'6z0-) 200  (60T)0gE  (0ET) ¥HE (60T)Sse€ 26 (92T)STE 92T swiod Asy ayp usws|dwi 03 Japiaoad ayy 104 3|qISesy s1 |
98'0 (990'950-) 500  (tz2)eLe (8e€) 98'6 (L02)vs6 6 (FT€)vT'6 LeT 24005 Arewwns ajeds
06'0 (L€0'e€'0-) 200 (80T vLz (LZT)00E (60T)98 26 (€2T)99C LZT  MSIASIUJO1Insal e se sonoeid J1ayi/ay/siy abueyo oy Aax1| st Jspinoad sy L
950 (8z0o'sT0-) 200 (OT)¥9E (92T) v¥E woT)ere 26 (€cT)vee LTt sjutod Asx ayp uawiajdwi o1 Buijjim st Jepinoid ay L
8L°0 (0z0'z0-)e00- (86°0)vee  (SOT) 2ve (v6'0)Gce ¢6 (S0T)2ze LeT J1ap1n0ad ay} 03 |NJOSN/OAIIRWIOJUL SEM HISIA 3Y L
Am_><n_v SS9UBAIIRL T MISIA JO JUBWISSISSY J3|lelad
1000>  (05T-'8€v-) ¥6'2- (88'5)0'6E  (96°€) 6'T¥ (909) 88 vS (0L7) €Ty GTT 24005 Arewwns
0z'0 (0T0'0'0-)6T0-  (€8°0)8EY  (98°0) ¥5'¥ (zgo)eey 65 (s80)2sy TeT 8onoeld Aw ynm Jusisisuod a1em sabessaw Aex ay L
500 (000'v90-)2ce0-  (00T)8TY  (S6°0) 9v'Y (om)ory 95 (L60)0ry 8IT aonoeid Aw ur Juswiajduwi o) ajqisesy are sabessaw Aax ay L
250 (zr0o'ez0-) 900- (950)vLv  (150) L% (650)TLy 95 (S50) LY  T2T a1do} Juepodw ue si sty
000 (61°0-'82°0-)8v'0- (BTT)¥T'v (¥6°0) 09'F (ezm60r S5 @UDYeEY TeT aonoesd Aw 01 JueAs|al sem 01do) sty L
T000>  (88°0-'96'0-) L90- (€TT)v6E (€80 95 (6T1)T6€ 95 (68°0)2SV T SHSIA 31NNy 0} 9A1dE031 B PINOM |
T000> (e€°0-'280-)850- (6200907 (€9°0) ¥9'¥ (0g0)sovy G5 (920) 67y 02T Injasn sem [eLiajew pajulid ay L
100 (L0'0-'zg'0-) 0g'0-  (S8°0)8€¥  (89°0) 99 (oe0)sey 95 (650) €9V 22T (s)o1doy Jueniodw uo payepdn 196 03 Aem aAdaYs Ue sI QY
100>  (ST0-'sr0-) 0g0- (¥S0) 95y  (2€0) 88 (€50) 67 95 (9€0)v8Y 12T 10JE21UNUWILLOD BAINDBYD UE SEM | IBI3p YL
100 (90'0-'6€'0-) 220~ (1500 09¥ (8€°0) 28¥ (950) 09y 95 (Sr0)viv 22T 3]qealipajmouy| sem Ja|relap ayL
anjea-d (@s) ueaw  (Qs) uesw (@s)uesw u  (@s) uesw u (@wvsd) buijreis@ o1wspeay Ylim uondejsies 4spinodd
(1D %56) H1Q ues|N len1iuA uosaad-uj
ZUSIA TUSIA
mﬁomucv [en1iIA uosiad-u|
SUSIA Y10g PaAIada] OYM SIapIA0Id ZMSIA T MSIA

SHSIA Buljrelsq

J1WaPRIY [enUIA pue uosiad-u| 10} (IAWQA) SSaUBAIIIaYT MISIA JO JUBWISSASSY Jajle1ad pue (QwSd) Buljiela@ o1wapedy Ylim Uonoesiies Iapinoid

Author Manuscript

Author Manuscript

¢ 9lqeL

Author Manuscript

Author Manuscript

Int J Med Inform. Author manuscript; available in PMC 2021 April 12.



Page 14

Smart et al.

‘GO0 = © JO |9A3] BOURILIUBIS B JB PAYR|NI[LD SI9M mm:_gau

*91q1ssod 10U Sem sjeLIgYeW HSIA Buljrelsp d1wapese ayl Buiieys Usalos pue 0apIA a1aym ‘suoydaal ayy Buisn AJuo JsIA [eniiA ay) paulof &%_BEQ

"08PIA PUE OIpNe Yy1oq
104 uonealjdde ajiqow x3gaMn (€ pue :(6-u) o1pne Joy auoydafal pue 0apIA 10} JaIndwod (Z (g-u) 0spIA pue olpne ylog 104 13indwod (T BUIsN JIsIA [enliIA a3 paulol Japiaoid sy a1aym SHSIA sapnjoul siuL,

900 (s90't00-)2e0  (060)TOY TS (T90)¥EV T¥ AJUI00WS JUSM UOINESIBAUOD BY L
870 (620'290-)91'0- (OT)EPE TS (9TT)9ZE Tv syutod Ay ay Juawa|dwi 03 Japiaoid ayp oy a|qises) si 1|
6.0 (66'0'G20-)eT0  (Lz2)6v6 TG (¢8T)096 Ty 94005 Arewwns afeds

080 (250 '7'0-) 900 (90T)¥8z 1S (ST'T)06C Ty MSIASIY JO1nsal e se sandeld Jeyy/iay/siy aBueya o) Ajax| st Japiaoid ayL
090 (sso'ce0-)ero  (ITT)LE€ 1S (S6°0)8YE  T¥ syutod Aoy sy Jusws|dwi o3 Buljjim st Japiroad ay L
8.0 (v€'0'st'0-) 90'0- (86'0)Lz€ 1S (060)TZE Tv Japinoad ay} 03 |NJaSN/OAIIRWIOLUL SEM HISIA Y |

(3AVQ) SSUBAINIBYT HSIA JO JUBLUSSASSY J9|1eI19d

160 (ege ‘Lye-) L00 (zZz9)ree 2z (S09) 2’88 € 24005 Arewwng

GL0 (8€'0'25°0-) L00- (er0)ery €z (060)9ev 2€ 2anoeld Aw Yy1im JusISISU0d a1am sebessaw Aoy ay L
1.0 (oro'syo-)TT0  (PTT V0¥ €2 (E0T)STY €€ 2on9eud Aw ur Juswisjdwi o} ajqiseay ale sabessaw Asy ayL
G8'0 (9e0'6z0-) 00 (€90)69v €2 (L50)2Ly €€ a1doy Juenioduwi ue si sy L
18°0 (Lr0'090-)800  (eeT)voy €z (8TT)2T¥ € aonoeld Aw 0 Jues|as sem 91do} siy L
180 (85°0'cL0-)800- (sTT)S6€ € (T2T).I8€E €€ SHSIA 81niny. 01 9ANda284 g PINOM |
¥S'0 (tTe'0'850-) ¥1'0-  (€80)E€TY ¢z (6L0) 00 €€ Inyasn sem [eLisyew pajulid ay L
2L0 (650'T7°0-)600  (L60)0Ey €z (980)6EY €€ (s)ordoy yuerioduwi uo parepdn 196 01 Aem 8A08Yy8 Ue S| QY
¥6°0 (€0 '82°0-) 100 (850)95v €z (050) .57 €€ J01EJIUNWILIOD SAIII3J8 UR SeM Ja|1elap ay L
290 (ez0'se’0-)80'0-  (L5°0)99% €z (950) .57 €€ 31qeabpajmou| Sem Ja|Ielap ayL
anfea-d (10 9%G6) Hl@uesn  (@s)uesw U (gS)uesw U (@vsd) Bulirers@ a1wapedy UM U0IBYSIIES J3PIAOId
ou sak
¢lres

ay1 buranp ajqissod Bulreys uaalds pue HuIdUIBJUOI 03PIA SBAA

(3AvQ) sseusAnay3
1ISIA JO JUBWISSASSY J3]1r1a pue (AWwSd) Buljrela@ o1wepeay YlM uoioeisies 1apinoid uo ABojouydal Bulousiajuod oapiA [ewndo Jo 1oedw| ayL

€ 9lqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Int J Med Inform. Author manuscript; available in PMC 2021 April 12.



Page 15

Smart et al.

"SANINDIYIP [ed1UyI3] JO Spuly yioq

pauiodal Ja|1e1ap 8y} 818YM SHSIA § pue ‘sanjnaiIp ABojouyos) paouaLiadxe Japiaoid Ajuo parioda Ja|relsp syl a1aym SHSIA / ‘sannaiyip ABojouyos) papiodal-J[as J8]1elsp au) 18y SHSIA TT 8J8M 8JaY L

q
"J3]1e18p a8y} Aq paniodal alam sannoLgIp _mu_:;om._.m

‘G0'0 = D JO |aA3] d2URIIHIUBIS ® Je Paje|ndjed alam sanjen-d

860 (se'e'oce-) v00-  (09°9) 298 Le (65°G) 0.8 Lz @409 Arewwns
06'0 (oe0'6s0-) ¥10-  (v80O)9vy 8z (280)cev 82 20noeld Aw y1im JuIsISu0d a1am sabessawu Aay ay L
290 (wro‘zzo-)yro-  (QUT8TY 8z (00T)v0y 8z donoed Aw urjuswaldwi 0 3jqisesy ale saliessaw ey ayL
990 (6€°0'52°0-) L0'0 (L90)89v 8z (c50)GLv 8¢ o1doy Jueniodwi ue si sy
09'0 (58°0 '6%°0-) 8T°0 (e ooy Lz (9TT)IBTY 82 aonoeid Aw 0 JueAs|aL sem o1dol siy L
850 (¢8'0'Lv0-) 8T0 (tet)ege 8 (60T)0OY 8€C SHSIA 81min} 0} 9A1A334 G PINOM |
98'0 (870 ‘¥'0-) ¥0'0 (z6o)vovy 8z (89°0) L0V L2 Ingasn sem [etisyew pajunid ay L
00T (6v°0 ‘6%°0-) 000 (160)9cy 8z (160)9¢v 8z  (5)a1doy Juenodwi uo parepdn 386 0} Aem aAI108Y8 U SI QY
z€0 ro'‘ero-)vro-  (6r0)¥9v 8¢ (850) 0S¥ 8¢ 10JE21UNUWILLOD BAIND3YD U SeM | IBI3p YL
¥9'0 (ez0',e0-) L00-  (950)¥9v 82 (L50) .SV 82 3]qeabipa|mous| sem Ja|relep ay L
anfen-d (10 9%G6) Hl@uesn (@s)uesw  u  (gS)uesw U (QVSd) BullreIs@ d1wapedy Yim uordejsiyes Jspincid
wa> oN

e

£S811NJLLIP [eo1uyds) AUR 818U) SBA

(a@wsd) Buijrela@ o1wapeay YIIM UCIIRISIES JapIN0Id UO sIajie1aq Aq palioday se sabusjiey) eaibojouydal Jo 1oedw| syl

Author Manuscript

¥ alqeL

Author Manuscript

Author Manuscript

Author Manuscript

Int J Med Inform. Author manuscript; available in PMC 2021 April 12.



Page 16

Smart et al.

Author Manuscript

"G00 = D JO |9A3] BOULRIIIUBIS B Je PaRIN[ed 49M sanfeA-d

280 (s0z'66%-) Ly T-  (€8'G) L96€ 8T (6T°9)6T'8E 9 24095 Arewwns
9T'0 (080 ‘vT'0-) €€°0 o) LTy 8T  (690)05Y 8€ 2anaeld Aw y1m JuIsISU0d a1am sebessaw Aoy ay L
650 (sv'0'6L°0-) 2T0-  (v60)2czy 8T (bT'T)SOv 8  eonoed Aw uruswsaldwi o) 8|qisesy ae sabessaw Asy 8y L
890 (Tv'0'22°0-) L0'0 (690) 297 8T (SS0)viv 8¢ o1doy uenioduwit e st siy L
i240) (vv'0'66'0-)820-  (L0T)8Z¥ 8T (1€T) 00V L€ aonoeud Aw 0 JueAs|al sem 91do) siy L
¥S0 (8%°0 '6°0-) T¢'0- (or)9ovy 81 (zT)¥8E 8E SHSIA 31nIn} 0} 9A1IAE031 G PINOM |
ST0 (eTo'6L0-)eco-  (L90)8zv 8T (S80)S6'€ L€ Ingasn sem [eLisyew pajuld ay L
800 (S00'96'0-) 9v'0-  (69°0) 9% 8T (96°0) Tg'y 8¢  (S)ordoyjuenodwi uo parepdn 186 03 Aem sanosye ue st qv
9€°0 (Zro'svo-)¥T0- (6700 29% 8T (950)€SH  8€ J01EJIUNWILLOD SAIIJ3J8 UR SeM Ja|1elap ay L
650 (vzo'tr'0-)600-  (670) 297 8T (90)85Y  8€ 31qeabpajmous| sem Ja|1e1ap ay L
anfen-d (1D %G6) Hla uesN (gS)uesw  u - (@S)uesw U (QVSd) Buljielsq dlwepedy Yum uonoesies Japinoid
X3-09/M\ 110d 316009

(@wvsd) buljrela@ d1wapesy YIim Uonde)sies JapIAoid Uo uolensiulupy AsAing Jo 1oedw| ayl

G 9|qeL

Author Manuscript

Author Manuscript

Author Manuscript

Int J Med Inform. Author manuscript; available in PMC 2021 April 12.



	Abstract
	Introduction
	Material and methods
	Results
	Discussion
	References
	Table 1:
	Table 2
	Table 3
	Table 4
	Table 5

