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Background: Psychiatric prescribers (prescribers) typically assess medication adherence by
patient or caregiver self-report. Despite likely clinical benefit of a new digital medicine
technology, the role of specific prescriber attitudes, behaviors, and experiences in the like-
lihood of adoption is unclear.

Objective: To identify prescriber characteristics that may affect adoption of the ingestible
event marker (IEM) platform.

Design: A survey of prescribers treating seriously mentally ill patients was conducted.
Factor analysis was performed on 11 items representing prescriber characteristics believed
to be related to endorsement of the IEM platform. Four factors were extracted. Regression
analysis was used to test the strength of the relationships between the factors and likelihood
of adoption of the IEM platform.

Results: A total of 131 prescribers completed the survey. Most (84%) agreed that visits allow
enough time to monitor adherence. Factor analysis revealed four underlying dimensions: 1)
perspectives on the value of adherence; 2) concerns about measuring adherence; 3) views toward
digital health technologies; and 4) views on payer role/reimbursement. Factors 1 and 3 were related
to gender, the belief that computerization benefits prescribers, the presence of office support staff,
and the belief that new digital medicine (DM) technology will be cost prohibitive. Willingness to
adopt the IEM platform was related to gender (p < 0.05) and perspectives on the value of adherence
(p < 0.05), with those scoring higher on that measure also being more likely to adopt.
Conclusion: Psychiatric prescribers are concerned about medication adherence, perceive
current monitoring tools to be problematic, and are open to using digital technologies to
improve accuracy of adherence assessment. Relationships among prescriber characteristics,
beliefs, and experiences should be considered when developing educational materials,
particularly when the goal is to encourage adoption and use of the IEM platform.
Keywords: medication adherence, digital health technologies, antipsychotic, mental illness,
personalized medicine, gender differences

Introduction
Mental illnesses are common, affecting nearly one in five, or approximately
47 million, US adults." Mental illness can profoundly disrupt personal and family
relationships, often leads to lost worktime and reduced productivity, and, if severe,
can interfere with basic activities of daily living.'

Serious mental illness (SMI), including major depressive disorder (MDD), bipolar
disorder (BD), and schizophrenia (SZ), are often difficult to treat as they may need
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additional support compared to patients with other disorders™>
potentially escalating healthcare costs.®”

One of the major drivers of increased healthcare costs is
relapse, which is partially due to medication non-

adherence.'®'? As

psychiatric pharmacotherapeutic effec-
tiveness often depends upon consistent long-term medication
use, an accurate and timely assessment of medication non-
adherence is beneficial.'* Medication adherence is difficult to
assess in general, but may be even more challenging in
psychiatry,'* where prescribers tend to overestimate their

15717 and use assessment

patients’ medication adherence
methods that are unreliable, which can result in treatment
decisions that are ill-informed. By contrast, when presented
with credible medication adherence information, prescribers
may alter their prescribing patterns and treatment decisions
to consider their patients’ level of medication compliance.'®
The current rise of digital health technologies offers
important prospects to transform therapeutics to digital
personalized medicine (DPM), and by extension, increase
our capacity to measure patient outcomes in the real world,
in real time.'® Ingestible event marker (IEMs) are perhaps
the most advanced technology available to help prescribers
discern between medication non-adherence and medica-
tion ineffectiveness when considering treatment modifica-
tion for patients whose symptoms are not well
controlled.”® Antipsychotic IEM systems consist of an
ingestible sensor embedded within an oral medication,
a wearable sensor patch, an application on a mobile
device, and portal for healthcare professionals and
caregivers.”! The ingestible sensor is activated upon con-
tact with the patient’s gastric fluid®' and transmits a signal
to the wearable sensor patch as it passes through the
alimentary canal. From the patch, a secure digital record
is sent to a cloud-based application on the patient’s mobile
device via Bluetooth®.?! The application records the date
and time of medication ingestion, activity and rest, as well
as self-reported data such as mood and sleep quality. All
data are then transmitted to the physician as well as
authorized family members or other caregivers.?>*
While use of an IEM system could potentially facilitate
improved patient care, the medical profession, and psy-
chiatry in particular, has historically delayed uptake of
digital tools.>*** Further, little data are available to sup-
port how to discern who will adopt adherence monitoring
and reporting systems such as the IEM and what the
drivers of and barriers to adoption might be. Hatch et al
reported that enthusiasm for digital platforms, training,

and financial drivers would be influential in prescriber

decisions to adopt the technology.?® In contrast, barriers
to adoption range from concern over reimbursement, the
ability to integrate the technology into usual care, the
potential for increased liability, and other logistical
challenges.*®

The objectives of this research were to identify poten-
tial barriers and drivers of adoption of digital medicine
technologies and to assess if barriers and drivers aggregate
into dimensions that could provide insight into the broader
set of clinical priorities that influence digital medicine
technology adoption.

Methods
Study Design

The study was a cross-sectional online survey, conducted
between April and October 2019, of clinicians with pre-
scribing authority (psychiatrists and advanced practice
registered nurses), residing in the US who treat patients
with MDD, BD, or SZ.

Identification and Selection of Study

Participants

Potentially eligible participants were identified from
national lists of psychiatric prescribers and invited to par-
ticipate by email. Eligible participants met each of the
following criteria:

US licensed medical doctor (MD) and Board-certified
Psychiatrist by the American Board of Psychiatry and
Neurology, or US licensed Doctor of Osteopathic
Medicine (DO) and Board Certified by the American
Osteopathic Board of Neurology and Psychiatry, or
Advanced Practice Registered Nurse or nurse practitioner
or clinical nurse specialist (collectively referred to as NP).
Each participant was required to have treated at least 10
patients per month within the US with one of the following
mental illnesses: MDD, BD, and SZ.

Prescribers reported the number of patients with MDD,
BD, or SZ within their patient panel as well as their
National Provider Identifier (NPI) number. Patient panel
information was used to assign prescribers to one of three
response groups based on the primary diagnosis in their
practice. All remaining questions were specific to the
diagnosis group to which they were assigned.

Questionnaire Design and Development
The questionnaire was developed by a steering committee
comprised of experts

in psychometrics, psychiatric
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treatment, psychiatric research and evaluation, and digital
medicine. The first step in questionnaire development was
identification of measurement domains. Review of litera-
ture, existing questionnaires, and expert guidance were all
used. The domains were developed to assess specific rele-
vant barriers to and drivers of adoption of a new digital
technology designed to assess and monitor patient adher-
ence with ingestion of oral psychiatric medication. The
final list of domains included:

e Beliefs about medication adherence,

e Experience and confidence with digital technology in
clinical practice,

e Perceived impact of adherence management and
technology adoption on practice efficiency,

e Concerns about liability and responsibility,

e Belief about the effect of being monitored, and

e Incentives to digital medicine technology adoption.

Items for the demographics domain (age, gender, etc.) were
taken from existing questionnaires, while manifest items for
each of the measurement domains were generated by the
steering committee with input from relevant content experts
and the psychometrician. The final item set included 117
questions, of which 104 were generated by the steering
committee. Of the 117 questions, 37 were Likert (4-point
scale), 26 rank, 21 objective response, 19 dichotomous, and
14 were open-text. Items were assembled into a pilot instru-
ment with instruction sets and relevant response fields. Also
included in the questionnaire, prior to questions concerning
barriers and drivers of IEM platform adoption, was
a description of the IEM platform (Appendix A).
Endorsement for each barrier to and driver of IEM adoption
were captured on a four-point Likert scale consisting of the

99 ¢ 99 ¢

options “strongly agree,” “somewhat agree,” “somewhat dis-
agree,” and “strongly disagree.” Additionally, other barriers
and drivers were part of a rank order item format. Participants
were requested to rank order items based on the importance
to their decision-making or their possible adoption of the
IEM technology. The combination of rank order of specific
related barriers and drivers as well as the Likert scale of agree
to disagree was used as the primary data for estimating the
presence and strength of barriers to and drivers of adoption of
the IEM technology for each participant.

A pilot test and cognitive debriefing interview were con-
ducted on a sample of five psychiatric prescribers to better
understand the survey instruction sets, items, and responses.

Data captured on the debrief form were compiled and

presented to the steering committee where final revisions
were made to the instructions, items, and response arrays.

Recruitment

Psychiatric prescribers, including those identified from
professional associations and previous study participants,
were recruited via email invitation which included
a hyperlink to the online survey. The online survey
employed a user-friendly point-and-click interface for the
informed consent as well as all questionnaire items and
response arrays. Eligible participants were remunerated
$175 for completing the survey. Additionally, prescribers
who participated in the pilot survey and cognitive debrief-
ing interview received $275 ($175 for the survey, $100 for
the debriefing interview). Prior to initiating the question-
naire, all participants were presented with an online
informed consent document that was reviewed and
approved by Advarra IRB. The guidelines outlined in the
Declaration of Helsinki were followed and the research
protocol, questionnaire, and informed consent statement
and process were reviewed and approved by the Advarra

Institutional Review Board.

Statistical Analysis

Independent variables, including prescriber age, gender,
level of clinical experience (years), practice type, and degree
type, were summarized descriptively; frequencies and per-
centages were reported for categorical variables, while
means and standard deviations were reported for continuous
variables. For ease of interpretation, the frequency distribu-
tion of the four-point Likert scale were dichotomized into
two-point scales consisting of “agree” and “disagree.” The
original four-level responses were retained for other ana-
lyses. An exploratory factor analysis was performed on 11
items representing prescriber opinions, attitudes, and experi-
ences believed to be related to likelihood of endorsement of
the IEM platform (Appendix B). Principal components were
examined and rotated using direct oblimin methodology with
Kaiser normalization, allowing the items and factors to cor-
relate. The final factors were characterized as underlying
dimensions influencing willingness to adopt DM in general
and the IEM platform specifically. Factors were correlated
with questionnaire items indicating attitudes, experiences,
beliefs, prescriber demographics, and work setting. For sig-
nificance testing, differences in average factor scores were
calculated between groups for the following independent
variables: gender, prescriber type (physicians vs advance
practice nurses), primary disease treated, as well as the
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attitudinal questions concerning barriers to widespread adop-
tion of DM, which constituents benefit most from DM (ie,
prescribers, payors, or patients), and barriers within their own
practices (eg, availability of support staff, single or multi-
specialty office). Also, group differences were computed
among those who indicated desire to be a beta site for the
IEM platform and those who did not. Finally, the variable
indicating a desire to be a beta site for the IEM platform was
modeled as a proxy for endorsement enthusiasm. Desire to be
a beta site was regressed onto a model that included provider
characteristics as covariates (age and gender), degree (MD &
DO vs NP), primary disorder (SC, BD, or MDD), and the
predictors of interest. Tests of significance for observed
differences among groups were conducted using chi-square
tests for categorical variables and t-tests or ANOVA for
continuous variables. The regression model was Ordinary
Least Square (OLS). The R? was tested using an F-test, and
beta weights were tested using z-test of significance. The
threshold for significance was set at 0.05. All analyses were
conducted with SPSS V24 (IBM, Armonk, NY).

Results

Prescriber Characteristics

A total of 131 prescribing providers participated in the
survey (Table 1). The prescribers were 79.4% physicians,
20.6% advanced practice registered nurses, 56.5% female,
with an average age of 47.5 years. Forty-one percent
practiced in the southern United States. The average time
practicing was 17 (SD=12.2) years. The largest group of
prescribers worked in an individual practice setting and
a minority (19.1%) worked in multispecialty settings.

Perspectives on Adherence

The majority of prescribers (84.0%) reported adequate time to
assess medication adherence, while only 66.4% reported con-
fidence in accurately estimating patient-specific adherence
(Table 2). Most prescribers (91.6%) were concerned about
the validity of self-reported adherence, and prescribers provid-
ing care for BD and SZ patients were significantly more
concerned than those providing care for MDD patients
(95.7% and 97.4% vs 82.6%; p < 0.05). Most (67.2%) reported
concern about their ability to adequately monitor adherence,
but this concern varied significantly by patient population,
with the highest level of concern reported about patients with
SZ (84.6%), followed by BD (73.9%) and MDD (45.7%)
(p <0.05).

Table | Prescriber Characteristics

Full Sample
N=131
N/Mean % SD
Gender
Female 74 56.5%
Age
Mean Age 475 1.9
18-30 | 0.8%
3149 82 62.6%
50-64 31 23.7%
Over 65 16 12.2%
Region of Residence
Northeast 31 23.7%
Midwest 20 15.3%
West 25 19.1%
South 54 41.2%
Degree
M.D./D.O. 104 79.4%
Advanced Practice Registered Nurse 27 20.6%
Years Practicing Medicine 17.0 12.2
Practice Setting
Individual practice 47 35.9%
Group office practice 29 22.1%
Public psychiatric hospital 13 9.9%
Public clinic or outpatient facility I 8.4%
Mental health center 8 6.1%
Private psychiatric hospital 6 4.6%
Private clinic or outpatient hospital 6 4.6%
Other work setting I 8.4%
Multispecialty Practice 25 19.1%

Nearly all (95.4%) prescribers believed that oral anti-
psychotic medication adherence can be influenced by them
or another practitioner and most (85.5%) reported that
methods for increasing medication adherence would
greatly decrease health, social, and financial consequences
with the greatest percentage of them treating BD (91.3%)
compared to SZ (87.2%) and MDD (78.3%).

Perspectives on Digital Health and the
IEM Solution

In general, prescribers believed that an IEM solution
would be beneficial to their patients. Specifically, 77.9%
of prescribers agreed that an IEM would improve clinical
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Table 2 Prescriber Perspectives on Managing Medication Adherence, Overall and by Mental Health Condition Managed

Question to Prescriber Full Sample BD MDD SZ p-value
N=131 N=46 N=46 N=39

N | % Agree* | N | % Agree* | N | % Agree* | N | % Agree*
In general, oral antipsychotic medication adherence | 125 95.4% 44 95.7% 44 95.7% 37 94.9% ns.
is an issue that can be influenced by practitioners
| am concerned about the validity of patient self- 120 91.6% 44 95.7% 38 82.6% 38 97.4% <0.05
reporting of medication adherence
Methods for improving adherence with 112 85.5% 42 91.3% 36 78.3% 34 87.2% <0.05
antipsychotics greatly reduces the health, social, and
financial consequences of [disorder]¥
| have adequate time to assess medication adherence | |10 84.0% 38 82.6% 41 89.1% 31 79.5% ns.
| am concerned that | am not able to adequately 88 67.2% 34 73.9% 21 45.7% 33 84.6% <0.05
monitor adherence levels in my patients.
| am confident in my ability to accurately estimate 87 66.4% 28 60.9% 36 78.3% 23 59.0% ns.
my patient’s level of adherence to their regimen

Notes: *% Agree is the percent of respondents reporting “Strongly Agree” or “Somewhat Agree”. ¥Disorder can be MDD, BD, SC. Chi-square analysis used to test for
statistically significant differences for categorical variables, among mental health conditions treated.

Abbreviation: ns, not statistically different at p<0.05.

outcomes (Table 3) and 75.5% agreed that the device was
in their patients’ best interest. Nearly two-thirds of pre-
scribers (64.9%) reported that an IEM solution would
“enhance” the clinical alliance with their patients, while
35.1% reported that it would “erode” their clinical alli-
ance. Overall, 71.8% reported the solution would increase
patient engagement with their treatment.

Eleven items (Table 4, Appendix B) representing prescri-
ber opinions, attitudes, and experiences believed to be related
to likelihood of endorsement of the IEM platform were
analyzed using exploratory factor analysis. Examination of
the principal components revealed 5 components with eigen-
values over 1.0. However, the fifth component’s eigenvalue
was 1.087 and accounted for less than 10% of the total
variance. Also, examination of the scree plot (Figure 1)
indicated a clear notch in the eigenvalue curve at the fourth
component. Retaining 4 principal components accounted for
61.89% of the total variance. Therefore, a four-factor model
was computed, and oblique rotation produced an adequate
solution within 19 iterations. The structure matrix (Table 4)
reveals four clear factors with manifest indicators all having
loadings over 0.6: Factor 1: perspectives on the value of
adherence; Factor 2: concerns about measuring adherence;
Factor 3: views toward digital health technologies; and
Factor 4: views on payer role/reimbursement.

To characterize the underlying dimensions measured by
the four factors, relationships among the factors and ques-
tionnaire items indicating attitudes, experiences, beliefs,
prescriber demographics, and work setting were calculated
(Table 5). Groups that scored higher on Factor 1: perspec-
tives on the value of adherence included women, those who
believe that computerization benefits prescribers, and those
who have office staff to aid in prior authorization.
Conversely, those who believe that new DM technology
will be cost prohibitive scored lower on Factor 1 (p <
0.05). Those with higher scores on Factor 3: views toward
digital health technologies were more likely to be female,
those who believe that computerization benefits prescribers,
those who were disrupted 5 or fewer hours per week when
the current EMR was first installed, and those who work in
a multispecialty practice. By contrast, lower scores on
Factor 3 were related to belief that new DM technology
will be cost prohibitive, and that computerization does not
necessarily benefit payers (p < 0.05). Finally, willingness to
be a beta test site for the IEM platform was positively
correlated (Table 6) with Factor 1: perspectives on the
value of adherence and Factor 2: concerns about measuring
adherence (p < 0.05). Similarly, belief that using the IEM
platform is in the patient’s best interest is correlated with
Factor 1: perspectives on the value of adherence (p < 0.05).
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Table 3 Prescriber Perspectives on the |IEM Technology

Question to Prescriber Full Sample Physicians Nurses p-value
N=131 N=104 N=27

N/Mean | % SD | N/Mean | % SD | N/Mean | % SD
This product is likely to ns.
Increase efficiency 10 7.6% 9 8.7% | 3.7%
Improve outcomes 102 77.9% 79 76.0% 23 85.2%
Have no effect 15 11.5% 13 12.5% 2 7.4%
Decrease efficiency 2 1.5% 2 1.9% 0.0%
Decrease outcomes 2 1.5% | 1.0% | 3.7%
Using the Ingestible Event Marker sensor technology is in my patient’s <0.05
best interest.
Strongly agree 26 19.8% 20 19.2% 6 22.2%
Somewhat agree 73 55.7% 62 59.6% 11 40.7%
Somewhat disagree 26 19.8% 16 15.4% 10 37.0%
Strongly disagree 6 4.6% 6 5.8% 0 0.0%
This product is likely to [disorder] patient engagement ns.
with their treatment
Increase 94 71.8% 75 72.1% 19 70.4%
Decrease 13 9.9% 10 9.6% 11.1%
Have no effect on 24 18.3% 19 18.3% 18.5%
Using this technology will my clinical alliance with ns.
patients
Enhance 85 64.9% 67 64.4% 18 66.7%
Erode 46 35.1% 37 35.6% 33.3%
This product is likely to decrease inter-visit contacts with patients ns.
Strongly agree I 8.4% 10 9.6% | 3.7%
Somewhat agree 51 38.9% 39 37.5% 12 44.4%
Somewhat disagree 53 40.5% 39 37.5% 14 51.9%
Strongly disagree 16 12.2% 16 15.4% 0 0.0%
This product is likely to inter-visit contacts with
patients
Increase 31 23.7% 26 25.0% 5 18.5% ns.
Decrease 52 39.7% 39 37.5% 13 48.1%
Have no effect on 48 36.6% 39 37.5% 9 33.3%

Note: Chi-square analysis used to test for statistically significant differences for categorical variables, among physicians and nurses.

Abbreviations: ns, not statistically different at p<0.05.

Regression analysis was used to further examine prescri-
ber dimensions related to adoption of an IEM platform.
Willingness to be a beta site for the IEM platform was
used as a proxy measure for willingness to adopt the plat-
form. Independent variables were selected from the bivariate
results and included prescriber characteristics (age and gen-
der, degree), belief that the current EHR system reduced
productivity when first installed, and the four underlying
factors. The model significantly predicted the proxy for plat-
form adoption (R” = 0.239, p < 0.05). Significant predictors

were gender (females more likely to endorse IEM, p < 0.05)
and Factor 1: perspectives on the value of adherence (p <
0.05) with those scoring higher on Factor 1 also more likely
to report wanting to be a beta site for the platform (Table 7).

Discussion

The digitalization of medicine (including healthcare IT, apps,
software as a medical device (SaMD), wearables, sensors,
therapeutics with an ingestible sensor and more) is the future
of healthcare, and digital health technology research,
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Figure | Scree plot illustrating eigenvalues (y-axis) and the number of factors (x-axis) that should be generated. The slope of the scree plot begins to level following the

fourth factor, indicating a four-factor solution is optimal for the analysis.

development and adoption is rapidly increasing.”’ >’
Digitalization provides real-time, or near real-time, health
information, reduces inefficiencies, improves patient access,
reduces cost of care, increases quality of care, can improve
outcomes, and makes medicine more personalized for
patients.** % While digital technologies and medicine hold

Table 4 Factor Structure Matrix

great promise, healthcare providers may be reluctant to adopt
these technologies due to concerns over patient data security,
their responsibility when using digital technologies, or their
competence with the technology.*

The high rate of medication nonadherence among psy-
chiatric patients combined with psychiatric prescribers’

Component

| 2 3 4
IMPROVE 0.704 0.11 —0.039 —0.031 Perspectives on the value of adherence
APPS_WRK 0.693 —0.059 0.449 —0.326
DISRUPT 0.675 —0.057 —0.25 0.043
MONITOR 0.037 0.795 0.018 -0.314 Concerns about measuring adherence
SELFRPT 0.283 0.745 —0.028 —0.087
TIME —0.24 0.619 —0.058 —0.06
EHR_EASY —0.179 —0.129 0.789 —0.002 Views toward digital health technologies
EHR_USEFUL —0.005 0.07 0.731 0.052
APPS 0.53 -0.173 0.619 —0.31
PYRSBEN 0.036 0.058 0.069 —0.852 Views on payer role/reimbursement
MGDCARE 0.058 0.31 —0.093 —0.716

Notes: Extraction method: principal component analysis. Rotation method: oblimin with Kaiser normalization.

Abbreviations: WRK, work; SELFRPT, self report; PYRSBEN, payer’s benefit.
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Table 5 Descriptive Statistics

Variables Perspectives on the Concerns About Views Toward Digital Views on Payer Role/
Value of Adherence Measuring Adherence Health Technologies Reimbursement

N Mean SD N Mean SD N Mean SD N Mean SD

Gender
M 52 2.92 0.56 52 2.60 0.63 39 2.96 0.64 52 3.60 0.59
F 74 3.11 0.52 74 2.68 0.51 6l 3.21 0.56 74 3.62 0.58

New technology will be cost prohibitive

Yes 9 2.37 0.56 9 2.74 0.74 6 2.67 0.47 9 3.39 0.89
No 121 3.09 0.53 121 2.64 0.55 97 3.14 0.59 121 3.62 0.55

Lack of Rx adherence is costliest

Yes 46 3.16 0.54 46 272 0.57 36 3.20 0.58 46 3.68 0.45
No 84 2.97 0.56 84 2.60 0.56 67 3.06 0.60 84 3.57 0.63

Accurate appraisal of patients’ adherence will save me time

Yes 75 3.04 0.52 75 2.59 0.53 6l 3.10 0.60 75 3.59 0.60
No 55 3.03 0.62 55 273 0.60 42 3.13 0.59 55 3.64 0.55

Computerization of medicine benefits providers

Yes 6l 3.15 0.50 6l 2.60 0.49 47 3.25 0.58 6l 3.63 0.52
No 69 2.93 0.59 69 2.69 0.62 56 2.99 0.59 69 3.59 0.62

Computerization of medicine benefits patients

Yes 20 3.08 0.42 20 2.70 0.56 18 3.30 0.58 20 3.78 0.50
No 110 3.03 0.59 110 2.64 0.56 85 3.07 0.59 110 3.58 0.59

Computerization of medicine benefits payors

Yes 35 3.0l 0.59 35 2.78 0.63 28 2.87 0.58 35 3.6l 0.56
No 95 3.05 0.55 95 2.60 0.53 75 3.20 0.58 95 3.6l 0.59

I have office staff to facilitate prior authorization

Yes 80 3.16 0.54 80 2.68 0.57 63 3.06 0.64 80 3.63 0.56
No 50 2.84 0.54 50 2.59 0.55 40 3.18 051 50 3.57 0.6l

Type of Practice

Single Specialty 105 3.00 0.58 105 2.63 0.57 79 3.05 0.6l 105 3.62 0.59
Multi-specialty 25 3.19 0.48 25 2.72 0.52 24 3.31 051 25 3.56 0.53

Percentage of patients without insurance

225% 110 3.00 0.56 110 2.61 0.57 87 3.13 0.60 110 3.6l 0.60
>25% 20 3.23 0.53 20 2.87 0.48 16 3.00 0.60 20 3.58 0.47

When | first used our EMR it negatively affected my productivity

5 or fewer hours per week 56 3.03 0.57 56 2.50 0.49 56 3.13 0.60 56 3.62 0.53
More than 5 hours per week 18 3.1 0.58 18 2.69 0.46 18 2.72 0.53 18 3.64 0.41

Notes: Student’s t-test was used to test for statistically significant differences for continuous variables. Bolded values indicate a statistically significant difference using an
alpha level of 0.05.
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Table 6 Correlation Matrix

Correlations
Question Perspectives on the Concerns About Views Toward Digital Views on Payer
Value of Adherence Measuring Health Technologies Role/
Adherence Reimbursement

Willing to be Pearson 0.177% 0.230** 0.055 0.102
a beta site Correlation

Sig. 0.044 0.009 0.581 0.25

(2-tailed)

IEM is in my Pearson 0.197* 0.153 0.037 0.131
patients’ best Correlation
interest

Sig. 0.025 0.082 0.71 0.136

(2-tailed)
Notes: *Indicates statistically significant correlations, p < 0.05. *¥Indicates statistically significant correlations, p < 0.01.
Table 7 Ordinary Least Squares Regression Coefficients: Predicting Willingness to Be a Beta Site
Unstandardized Coefficients Standardized
Coefficients
B Std. Error Beta t Sig.

(Constant) 0.231 1.272 0.181 0.857
GENDER (female) 0.532 0.224 0.294 2.376 0.02
Age —0.006 0.009 —0.084 —0.686 0.495
Perspectives on the value of adherence 0.5 0.194 0.295 2.574 0.012
Concerns about measuring adherence 0.138 0.212 0.073 0.651 0518
Views toward digital health technologies —0.078 0.176 —0.053 —0.445 0.658
Views on payer role/reimbursement 0.172 0.209 0.096 0.824 0.413
Degree (MD/DO) 0.039 0.282 0.016 0.14 0.889

Notes: R?>= 0.239, F = 2.87, p < 0.05. Bolded values indicate a statistically significant difference using an alpha level of 0.05.

tendency to overestimate their patients’ level of adherence
to medication'” is a contributor to elevated health service
utilization and potentially avoidable costs.>* Digital health
technologies that provide prescribers with accurate adher-
ence information can help to address these issues. The
purpose of this study was to use prescriber reaction to
the IEM platform to develop a general model of the
decision process used by psychiatric providers when con-
sidering adoption of digital technologies that assist in the
assessment of patient adherence to medication.

Used as the stimulus in this assessment of barriers and
drivers, the IEM platform records the date and time of
medication ingestion and offers prescribers timely informa-
tion on their patients’ medication adherence to potentially
improve treatment and prescribing decisions.'® Though most
prescribers reported having adequate time and resources to

assess and to influence their patients’ adherence to

medications, fewer expressed confidence in their ability to
accurately assess their patients’ adherence (Table 2). They
also expressed that the IEM platform would be beneficial,
improve outcomes, and be in their patient’s best interest
(Table 3). Taken together, these results indicate prescriber
endorsement of an IEM device or similar platform.

Additionally, we measured prescriber opinions, attitudes,
and experiences believed to be related to the likelihood of
endorsement of the IEM platform. Eleven questionnaire
items indicating the level of ease using their current EHR
system and its utility, experience, and judgment of the utility
of digital apps in medicine, experience with and attitudes
toward assessing their patient’s level of adherence, and the
responsibility that managed care ought to have in prescriber
assessment of patient medication adherence were factor ana-
lyzed. A four-factor model emerged from an exploratory
factor analysis of these 11 items.
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Relationships among the four factors and other items
on the questionnaire revealed insights about their meaning,
particularly concerning a prescriber’s decision process
when considering endorsement of the IEM platform.
Bivariate relationships revealed that two of the factors
(Factor 1 and Factor 3) had several significant relation-
ships to other prescriber characteristics, attitudes, beliefs,
and experiences. Women, those who believe that compu-
terization benefits prescribers, and those with office sup-
port staff are more positive about the value of assessing
adherence, while those who believe that digital medicine is
cost prohibitive were weaker in this belief. Similarly,
women and those who believe that computerization bene-
fits prescribers had more positive views toward digital
health technologies in medicine, while those believing
digital technology to be cost prohibitive were less positive.
The regression analysis confirmed some, but not all, of
these relationships in multivariate space. Women and those
more positive about the value of adherence monitoring
were more likely to endorse the proxy measure of will-
ingness to adopt the IEM platform.

Studies examining gender differences in the adoption
of mHealth, and digital technologies are limited, and
results are inconsistent. Studies by Zhang et al** and

135

Illiger et al’> found that men are more likely to adopt

mHealth solutions, while recent data published by
Doximity show that women are adopting telehealth solu-
tions 25% more than their male colleagues.® The under-
pinnings of the gender differences presented here will
require further study, however, prescriber endorsement of
a digital technology often involves a belief that the device
is a good fit for the prescriber and their patient population,
results in better collaboration and transparency, stream-
lines daily workflow, empowers the clinician and provides
an improved quality of care for the patient.**>?

Finally, the current results suggest specific prescriber
characteristics and knowledge gaps that may be useful in
tailoring educational programs focused on using digital appli-
cations to monitor medication adherence, potentially making
them more interesting. For example, educational materials
could reinforce the rationale for monitoring medication
adherence, as well as expose prescribers to the value of digital
apps for men and for those who believe that digital medicine
is cost prohibitive. By contrast, those with office support staff
or who believe that computerization is helpful may be less
interested in the rationale for monitoring adherence and

already accept that digital apps can be helpful in medicine.

Study Limitations

This study had several limitations that should be consid-
ered when interpreting the results. First, sample size was
limited, and respondents represented a convenience sam-
ple, which may limit generalizability based on respondent
age, and degree distribution. Second, respondents did not
have an ability to interact directly with, or test, the IEM
sensor technology; rather, the device was described within
the questionnaire. Third, the respondents self-reported

which may have introduced bias.

Conclusions

Psychiatric providers are concerned about medication adher-
ence, perceive current monitoring tools to be problematic,
and are open to using digital medicine technologies to
improve accuracy of adherence assessment. Gender, belief
that computerization benefits prescribers, belief that digital
medicine is cost prohibitive, presence of office support staff,
and type of practice (single v. multispecialty) are all related to
the two underlying dimensions: perspectives on the value of
adherence and views toward digital health technologies.
Regression analysis indicated that gender and perspectives
on the value of adherence were related to willingness to be
a beta site for the IEM platform, a proxy for willingness to
adopt it. Relationships between prescriber characteristics,
beliefs, experiences, and the underlying dimensions that influ-
ence the decision to adopt the IEM platform could be used to
tailor educational materials to the specific knowledge needs
and interests of prescribers who wish to know more about the
use of digital tools to monitor medication adherence.

Article Highlights

e Even if they have adequate time to assess their patients’
adherence to medications, fewer prescribers have con-
fidence in their ability to accurately assess it.

e Educational materials designed to increase likelihood of
adoption of the DMS could reinforce the rationale for
monitoring medication adherence.

e By contrast, those with office support staff or who believe
that computerization is helpful may not need the rationale
for monitoring adherence to increase adoption.

Social Media Contents

Survey of 131 psychiatric care clinicians delivers key
insights to help guide adoption of digital medicine in
clinical practice.
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