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Abstract

Background: The number of electronic messages securely exchanged between clinic staff and patients has risen dramatically
over thelast decade. A variety of studies explored whether the volume of messages sent by patients was associated with outcomes.
None of these studies, however, examined whether message content itself was associated with outcomes. Because secure messaging
isasignificant form of communication between patients and clinic staff, it iscritical to evaluate the context of the communication
to best understand its impact on patient health outcomes.

Objective: To examine associations between patients’ and clinicians' message content and changesin patients' health outcomes.

Methods: We applied a taxonomy developed specifically for secure messages to 14,394 patient- and clinic staff—generated
messages derived from patient-initiated message threads. Our study popul ation included 1602 patients, 50.94% (n=816) of whom
initiated message threads. We conducted linear regression analyses to determine whether message codes were associated with
changesin glycemic (A1C) levelsin patients with diabetes and changesin systolic (SBP) and diastolic (DBP) blood pressurein
patients with hypertension.

Results: Patients who initiated threads had larger declinesin A1Cs (P=.01) compared to patients who did not initiate threads.
Clinic nonresponse was associ ated with decreased SBP (3=—30; 95% CI —0.56 t0 —0.04), aswere staffs' action responses (3=—30;
95% Cl —0.58 to —0.02). Increased DBP, SBP, and A1C levels were associated with patient-generated appreciation and praise
messages and staff encouragement with effect sizes ranging from 0.51 (A1C) to 5.80 (SBP). We found improvements in SBP
associated with patients' complaints (3=—4.03; 95% CI —7.94 to —0.12). Deferred information sharing by clinic staff was associated
with increased SBP (=1.29; 95% Cl 0.4 to 2.19).

Conclusions: Thisisthefirst research to find associations between message content and patients’ health outcomes. Our findings
indicate mixed associations between patient message content and patient outcomes. Further research is needed to understand the
implications of thiswork; inthe meantime, health care providers should be aware that their message content may influence patient
health outcomes.

(J Med Internet Res 2020;22(10):€19477) doi: 10.2196/19477
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Introduction

Background and Significance

The use of secure messaging—email messages exchanged
between patients and clinical staff through a secure
platform—nhas increased significantly over the last 2 decades
as patients’ accessto the functionality increased [1-5]. Patients
reported that secure messaging offered convenience, with the
added benefit of documenting the conversation so that it could
be referenced later [6-9]. Although clinicians cited challenging
workflows as the biggest barrier to use [10], they noted that
secure messaging improved communi cation between visitsand
boosted patient engagement, satisfaction, and trust [7,9].

Communication between patients and clinicians should include
information exchange, uncertainty management, relationship
development and fostering, and activities that enable decision
making and health self-management [11]. According to Street
et al [11], these communication functions lead to proximal and
intermediate outcomesthat eventually result inimproved patient
health outcomes. Prior research provides evidence that secure
messaging is a significant modality for patient—clinician
communication [4,12,13]. Assuch, messagethreadsthat include
communication functions identified by Street et al [11] should
be associated with better health outcomes.

To the authors' knowledge, there is no published research to
date that linked secure message content and patients' health
outcomes. Rather, researchers have explored whether the number
of secure messages, or secure message use more generally, was
associated with outcomes for avariety of conditions. An equal
number of studiesfound that secure message use was associ ated
with improvements in blood pressure control [14-16], or ho
association betweenthem [12,16,17]. While anumber of studies
identified positive associations between secure message use
and controlled glycemiclevels[12,14,17-19], 2 studiesidentified
no association [18,20], and 1 found inconsistent associations
[16]. Even within studies, findings varied across conditions.
For example, Price-Haywood et a [16] assessed performance
on population-level measures for glycemic and blood pressure
control and found that both improved among some patientswith
diabetes with evidence of a dose response. This did not hold,
however, among patients with diabeteswho had glycemic levels
over 8%, nor for blood pressure changes among patients with
hypertension. Similarly, Harris et a [18] found that the highest
users of secure messaging had better glycemic control but did
not identify similar patterns with blood pressure control. An
analysis by Shimada et al [17] separated prescription refill
reguests and other types of secure message use and found that
improvementsin glycemic control after 2 yearswere associated
with secure message use but not with prescription refills.
Interestingly, they found the reverse wastrue for blood pressure
control. These mixed findings, particularly the findings from
Shimadaet al [17], suggest that we must move beyond counting
messages and begin classifying and quantifying message content
types in order to better understand how secure messages, and
more specifically, secure messaging content, impact important
patient health outcomes. This research study directly attempts
to address this need.
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Objective

We created and applied a theory-based taxonomy developed
specifically for secure messaging to a large sample of patient-
and clinician-generated messages and explored whether certain
types of message content were associated with changes in
glycemic levels among patients with diabetes and changes in
blood pressure among patients with hypertension [21,22]. Our
taxonomy provides taxa (ie, codes) for patient- and clinic
staff—generated content. Multimedia Appendix 1 includes a
completelist of taxa(ie, codes), their definitions, and examples
of each taxon. We included taxa (italicized throughout this
paper) to classify patient-generated Information seeking and
Information sharing (eg, Self-reporting and Clinical updates),
and Task-oriented requests such as Appointment scheduling,
Prescription refill requests, and Other administrative requests.
We used different taxa to classify clinic staff-generated
Information sharing and Action responses that indicate the
degree of request fulfillment, and Information seeking. Finally,
we classified Social communication that may be related to
fostering relationships and trust among messages generated by
either party.

Based on Mishel’sUncertainty in Iliness Theory [23] and Street
et a’s [11] framework, we anticipated that actions indicative
of self-care, such as Task-oriented requests not associated with
uncertainty (eg, routine appointment requests, prescription
refills) and Self-reporting, would be associated with improved
health outcomes. Similarly, actionsfrom the patientsthat might
be indicative of trust between patient and clinician, such as
Information sharing and positive Social communication, would
be associated with improved health outcomes. Clinicians
Information sharing and Encouragement could be amechanism
to mitigate patients uncertainty and improve trust, so we
hypothesized that receipt of this message content would also
result inimproved health outcomes. Conversely, we anticipated
that clinician responsesthat did not mitigate patients’ uncertainty
would result in poorer outcomes. We included in this category
lack of aresponse from clinic staff to patient-initiated threads
and clinic staffs’ Information sharing/Deferrals. Finaly, we
expected that patients who expressed negative Social
communication (eg, Complaints) would al so experience poorer
health outcomes.

We present this nascent research to provide early evidence that
the content of some secure messages between patientsand clinic
staff may be predictive of outcomes for patients with chronic
illness.

Methods

Study Population

Our study population included adult patients who registered
with the patient portal of alarge urban academic medical center.
The portal allowed registered patientsto send and receive secure
messageswith clinic staff, request appointments and prescription
refills and renewals, view upcoming appointments and notes
from prior visits, and find links for health-related educational
materials and hill pay. Patients could access the portal through
any device with aweb browser.
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Patients had to have at least one inpatient or two outpatient
visits in 2016 with ICD-10-DM diagnosis codes for either
diabetes (E11) or hypertension (110), and onevisitin 2018. We
stratified the sample based on health condition (diabetes only,
hypertension only, or both conditions) and whether patients
initiated a message thread between January 1 and December
31, 2017, then randomly selected samples from each stratum.
Patientswho lacked baseline or endpoint valuesfor the outcomes
of interest were excluded from this study.

We included 2 different conditions in our research to control
for disease condition, not to provide specific recommendations
relative to condition. Our message sample included all
patient-initiated threads generated by those sampled patients
and saved to patients’ charts between January 1 and December
31, 2017. We included only patient-initiated threads because
we felt these were the best markers of patient uncertainty and
self-management. This research received approval from the
VCUHS Ingtitutional Review Board under expedited review.
We manually extracted messages from patients' electronic health
records and redacted all identifiable information during the
extraction process. We coded those dei dentified messages, which
were linked with a unique identifier not linked to the patients
medical record.

Our study sample consisted of 1602 patients (full population),
of whom 50.94% (n=816) initiated at least one message thread
(secure message-only population). We included patients with
diabetes only (n=347), hypertension only (n=751), and both
conditions (n=504). We coded 5844 message threads initiated
by these patients, which included 8008 patient-generated
messages and 6386 messages generated by 496 unique clinic
staff. Our sampled population generated an average of 9.81
messages (median 5; max 117). Message responses to
patient-initiated messages came from physicians, nursing staff,
administrative staff, pharmacists, physician assistants, medical
assistants, podiatrists, social workers, and medical technicians
from departments and clinics across the medical center. Clinics
employed atriaging system whereby administrative or nursing
staff review incoming patient-generated messages and determine
the best response approach. Decisions about which staff would
serve as the triage point, and the triaging process itself, varied
acrossclinics.

http://www.jmir.org/2020/10/€19477/

Heisey-Grove et a

Independent Variables

Table 1 lists the taxa, or codes, used in these analyses.
Multimedia Appendix 1 provides the taxa definitions and
examples for each. We created the taxonomy by leveraging
common taxa reported in other published literature. Our 2
patient-generated I nformation seeking taxawere sel ected based
on Mishel’sUncertainty in Iliness Theory [23], which identifies
the reasons patients might outreach to cliniciansto manage their
uncertainty around their illness. We included Information
seeking and Information sharing taxa for both patients and
clinicians in recognition that information exchange is a
communication function on the pathway to improved patient
outcomes [11]. In addition, we included other constructs from
the Street et a [11] pathway, including Task-oriented
patient-generated requests that might be markers of patient
self-management, and Social communi cation. We leveraged the
Taxonomy of Requests by Patients[24] for clinic staff-generated
Action responses to those patient regquests. We piloted our
taxonomy with asmall sampleto ensurethat no constructswere
missing and that the appropriate level of granularity was present
inthetaxa[22].

We used the taxa to distinguish between different types of
patient-generated and clinic staff—generated message content.
For these analyses, we report findings for the individual taxa
aswell asthelevel 1 groupings of taxafor patient Information
seeking, patient Information sharing, patient Social
communication; patient Task-oriented requests reflective of
self-management; other patient Task-oriented requests; staff
Information sharing; and staff Action responses. We based our
independent variables on counts of taxa either sent or received
by patients between January 1 and December 31, 2017. Because
wefound astrong correlation between thelikelihood of sending
and receiving a taxon based on patients' thread volume, our
independent variables measure taxa as a function of volume.
Each taxon is represented in the linear regression models as a
proportion of thetotal patient-generated or clinic staff—generated
taxathey sent or received.

We aso created an independent variable that measured clinic
nonresponse, defined as athread that included no messages sent
from clinic staff. We measured clinic nonresponse as a
proportion of the total threads initiated by the patient.
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Table 1. Secure message taxonomy.

Heisey-Grove et a

Patient or clinician generated taxon, Level 1, and Level 2 taxon Level 3 taxon
Patient generated
I nformation seeking
Logistics N/AR
Medical guidance N/A
Information sharing
Clinical update N/A
Response to clinician’s message N/A
Self-reporting N/A
Task oriented
Prescription refills and requests N/A
New or change prescription request N/A
Other administrative N/A
Referral requests N/A

Scheduling request

Social communication
Appreciation or praise
Complaints
Lifeissues
Clinic staff generated
Action responses
Acknowledge
Denies
Fulfills request
Partialy fulfills request
Information seeking
N/A
Information sharing
Deferred
Medical guidance
Orientation to procedures, treatments, or preventive behaviors
Task oriented
Recommendation to schedul e appointment
Social communication

Encouragement

Cancellation, Follow-up, Laboratory test or diagnostic procedure,
New condition or symptom, Preventive care or physical examination,
Reschedule

N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A

N/A

N/A

N/A

N/A

N/A

3N/A: Not applicable.

Dependent Variables

We created 1 dependent variable for patients with diabetes and
2 for patients with hypertension. For patients with diabetes, we
measured the change between the endpoint and baseline
measures of glycemic control (A1C). For patients with
hypertension, we included dependent variables that measured

http://www.jmir.org/2020/10/€19477/
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changes between baseline and endpoint measures for systolic
blood pressure (SBP) and diastolic blood pressure (DBP). We
used the last recorded value in 2016 as the baseline measure.
Our endpoint value was the first measured value obtained
between January and June 2018. If multiple blood pressures
were taken on the same day, we averaged available values.
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Covariates

Based on prior literature relating to patient—clinician
communi cation and el ectronic communication practices[25-29],
we expected differences in taxa use based on patient and
clinician characteristics. We therefore controlled for patient age
as of January 1, 2017; patient sex; race (Black, White, and
other); payer type (public, private, uninsured, or other); rural
home location as a bivariate derived from Rural—Urban
Commuting Area codes [30]; health condition (diabetes only,
hypertension only, or both conditions); the number of outpatient
and inpatient visits during 2017; and the number of threads
initiated during 2017. We al so included baseline A1C and blood
pressure valuesin model s measuring changein glycemic control
and blood pressure, respectively. For modelsthat included only
patientswho initiated message threads (ie, secure message—only
population), we included the average distance between zip code
centroids of patients’ homes and the clinics to which they sent

messages.
Qualitative Analyses

We assigned taxa to all messages—those generated by patients
and clinic staff—that were saved to the patient’s chart and part
of patient-initiated threads created and completed between
January 1 and December 31, 2017. Our context unit was the
message thread. Coding units were no longer than a single
message but could be shorter depending on the content in the
message (eg, if multiple taxa are applied to the message). A
given message was assigned as many taxaasthere were concepts
in the message; however, we limited the number of times a
given taxon (ie, a single code) could be counted for each

message to 1 per message.

A primary coder (DH-G) assigned taxato all messageswhile a
secondary coder (JDS) applied taxa to a random sample of
messages (N=1908). The primary coder trained the secondary
coder based on a set of definitions and sample coded text
collected from a pilot study [22]; these samples and definitions
were refined as the coding process continued. We conducted
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the coding in batches and discrepancies were discussed and
reconciled following the completion of each batch. The primary
coder recoded each batch as appropriate based on those
discussions. Multimedia Appendix 2 lists the interrater and
intrarater reliability coefficients for the last coded batch.
Intrarater reliability ranged from fair to excellent. Three taxa
received a poor kappa rating when comparing the results from
the 2 coders (interrater reliability): clinician-generated Action
response/Denies, Recommendation to schedule, and
patient-generated Information seeking/Logistics.

Quantitative Analyses

We estimated unadjusted differences by patient characteristics
based on use of secure messaging by applying chi-square
analyses for categorical variables and unpaired t test of means
for continuous variables. We executed 2 linear regression
analysesfor each combination of taxon and dependent variable.
The first model used the full population and the second used
the secure message—only population. The comparison in thefull
population models included all patients who did not initiate a
message thread and those patientswho sent or received messages
with the selected taxon. Models that included the secure
message-only population compared patients who sent or
received messages coded with the selected taxon to those who
sent or received other types of messages. We report results as
the unstandardized regression coefficient (3 weight). We
conducted all analyses using SAS version 9.4 (SAS Institute).

Results

Table 2 presents the descriptive statistics for our study
population, comparing the populations who sent messages in
2017 to those who did not. Among patients with diabetes, we
observed differences in the use of secure messaging by age,
condition, insurancetype, and sex. Except for age, we observed
similar differences in use of secure messaging among patients
with hypertension.
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Table 2. Comparison of study population’s characteristics by use of secure messaging in 2017.2P

Characteristics Patients with diabetes

Patients with hypertension

Sent messages Didnot send messages Pvalue  Sentmessages Did not send messages P value
(N=430) (N=421) (N=621) (N=634)
Ageinyears, mean 57.84 59.80 .02 59.97 58.65 .08
Distance between home and 27.48 N/AC N/A 33.47 N/A N/A
clinic in miles, mean
Conditions
Both, n (%) 235 (54.7) 269 (63.9) .006 235 (37.8) 269 (42.4) 10
Diabetes only, n (%) 195 (45.3) 152 (36.1) .006 N/A N/A N/A
Hypertensiononly, n (%)  N/A N/A N/A 386 (62.2) 365 (57.6) 10
Home location
Rural, n (%) 9(2.1) 17 (4.0) .10 17 (2.7) 29 (4.6) .08
Urban, n (%) 421 (97.9) 404 (96.0) .10 604 (97.3) 605 (95.4) .08
Insurance
Other, n (%) 126 (29.3) 93 (22.1) .02 160 (25.8) 160 (25.2) 83
Private, n (%) 138 (32.1) 80 (19.0) <.001 155 (25.0) 110 (17.4) <.001
Public, n (%) 161 (37.4) 241 (57.2) <.001 296 (47.7) 349 (55.0) <.001
Uninsured, n (%) 5(12) 7(L7) 54 10 (1.6) 15 (2.4) 34
Race
Black, n (%) 193 (44.9) 214 (50.8) .08 231(37.2) 316 (49.8) <.001
Other, n (%) 24 (5.6) 27 (6.4) 61 23(3.7) 26 (4.1) 72
White, n (%) 213 (49.5) 180 (42.8) .05 365 (58.8) 291 (45.9) <.001
Sex
Male, n (%) 134 (31.2) 182 (43.2) <.001 235 (37.8) 279 (44.0) .03
Female, n (%) 296 (68.8) 239 (56.8) <.001 386 (62.2) 355 (56.0) .03

3percentages represent the proportion of the population with that characteristic.
bThe P valueisthe unadjusted estimate of statistical difference between the populations who sent secure messages and those who did not.

°N/A: Not applicable.

Changein A1C Among Patients With Diabetes

Among patientswho initiated threads, we observed amean A1C
decrease of —0.56, with the 2018 value being statistically lower
on average than the 2016 value (P<.001). The same was nhot
true among patients who did not initiate threads (P=.20). We
observed differential changes between 2016 and 2018 when
comparing patients with a baseline A1C indicating controlled
diabetes (<7.0) versus uncontrolled diabetes (>7.0). Among
patientswho sent secure messages, we observed amean increase
in A1C of .04 for patients with controlled diabetes (n=151),
compared to a mean decrease of —1.22 among patients with
uncontrolled diabetes (n=138).

Figure 1 displays statistically significant associations between
taxaand A1C changes for the taxa. Taxa not represented in the
table were not associated with A1C changes at P<.05 but are
availablein Multimedia Appendix 3, which asoliststhe P-value
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for al covariates. Baseline A1C was the only covariate with
statistical significance (P<.001) across all analyses.

As their proportion of Information seeking increased, patients
experienced greater declinesin their A1C values. Thiswastrue
when comparing patients within the full population and among
the secure message—only population. Conversely, patients who
shared information with their clinic staff experienced A1C
increases, compared to those who sent other types of messages
to clinic staff. Threeclinician-generated subtaxawere associated
with A1C changes. Patients who received Orientation to
procedures and treatments had declines in A1C compared to
patients who did not initiate threads (f=—07; 95% CI —-0.13 to
—0.01), whereas patients who received Medical guidance had
increased A1C compared to patientswho received other content
from clinic staff (3=.08; 95% Cl 0.01-0.16). Similarly, patients
who received Encouragement from clinic staff experienced
increased A1C values (3=.16; 95% CI 0.02-0.03) between 2016
and 2018.
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Figure 1. Associations between taxa and A1C changes.
Patient-Generated Content

Information

Information seeking sharing

Unstandardized regression coefficient

* 0.08

o
* -0.07 + -0.08

x Secure message-only population

Changein SBP Among Patients With Hypertension

Overall, we observed an unadjusted average increase in SBP
between 2016 and 2018 among patients who initiated threads
(3.41-point increase; P<.01) and patients who did not initiate
threads (2.45-point increase; P=.02). Among patients who sent
secure messages, those with controlled systolic blood pressure
(<120 mmHg) experienced a mean increase in SBP of 16.41
(n=149), compared to a mean decrease of —0.71 among those
with uncontrolled SBP (n=471).
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Clinician-Generated Content

Orientation to
procedures or
treatments

Medical guidance - Encouragement

X o5

=== Full population

Figure 2 presents the taxa associated with SBP changes among
these populations. Full analysis results are available in
Multimedia Appendix 3. Two patient-generated taxa
(Self-reporting and  Appreciation or praise) and the
clinician-generated taxon for | nformation sharing/Deferral were
associated with increased SBP. Thiswastruein both population
comparisons. By contrast, we observed decreased SBP among
patients who sent Complaints compared to patientswho did not
initiate threads. Covariates of statistical significance included
baseline SBP (P<.001), race (Black vs White; P<.05), and, for
some analyses, age (P<.05) and number of outpatient visits
(P<.05).

Figure 2. Associations between taxa and SBP changes. SBP: systolic blood pressure.
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Change in DBP Among Patients With Hypertension

Among patients who initiated threads and those who did not,
we found statistically significant unadjusted increasesin DBP
between 2016 and 2018 of 1.71 and 1.67, respectively (P=.007
and P=.003, respectively). Among patients who sent secure
messages, patients with controlled DBP (n=351) at baseline
(<80 mmHg) experienced a mean increase in DBP of 6.57,

Heisey-Grove et a

compared to a mean decrease of —4.62 among patients with
uncontrolled DBP (n=269) at baseline (>80 mmHg).

Figure 3 presents the associations between taxa and changesin
DBP that were statistically significant at P<.05. Full analysis
resultsare availablein Multimedia Appendix 3. Three covariates
were statistically significant across all analyses (age [P<.01],
baseline DBP [P<.001], and number of outpatient visits
[P<.05]).

Figure 3. Associations between taxa and DBP changes. DBP: diastolic blood pressure.

Patient-Generated Content

New condition
appeointment request

Reschedule

Appreciation
7 request

ar praise

Xi3=n

Unstandardized regression coefficient
(V8

1
0.68 0.62
-4k + 0.33

x Secure message-only population

Three patient-generated taxa were associated with increased
DBP (Schedule request/Reschedule,Schedule request/New
symptoms or conditions, and Appreciation or praise). Similar
effect sizes were observed across the 2 models for each taxon.
We aso observed that as the prevalence of clinic staffs
nonresponse increased, patients experienced greater declinesin
DBP. Similarly, patients who received proportionally more
Action response—related content (including Acknowledgment,
Fulfills request, and Partially fulfills request) had greater DBP
decreases. Patients who received Orientation to procedures or
treatments had correspondingly increased DBP, compared to
patients who did not receive those kinds of messagesfrom clinic
staff.

Discussion

Principal Findings

We present here thefirst findings expl oring associ ations between
secure message content and patient health outcomes. Our
research found associations between sel ected message content
and changes in patients' glycemic levels and blood pressures.
As we anticipated, patients who sent Information seeking
messages, or who received Orientation to procedures or
treatments messages from clinic staff, experienced greater
decreasesin A1C. Consistent with other research [12,14,16-19],
we found an overall association between secure messaging use
and improved A1C. Also as expected, we observed DBP
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Clinician-Generated Content

Orientation
to procedures or
treatments

Action
responses

Mo response to
thread

== 2.60

){( 0.47

* -0.30 + "0.23 * -0.30 + -0.22

= Full population

decreases among patients who received confirmation of action,
SBPincreasesin responseto Information sharing/Deferral, and
DBP increases associated with Scheduling request/New
condition.

Counter to our hypotheses, however, we found that A1C
increased among patients who shared information with clinic
staff. We were only able to identify a statistically significant
association in the level 1 Information sharing taxon (P=.02).
Associations in the Information sharing subtaxa were not
statistically significant (P>.05). Detecting an association at the
grouped Information sharing level makes it chalenging to
interpret these results, as patientswho provide Clinical updates
may be receiving care from multiple providers and may have
other health conditionsthat impact their glycemic levels. Patients
who self-report to their clinicians, however, may be practicing
self-management of their condition which, according to Street
et a [11], should be associated with improved patient health
outcomes. Similarly, information exchange, as represented in
the Information sharing/Responseto clinician’ smessage, should
be associated with improved outcomes. Our inability to detect
a statistically significant association at the subtaxa level for
Information sharing makes it difficult to interpret these results
further. Future studies should consider expanding the sample
size to improve the ability to detect associations at the subtaxa
level.
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We also observed DBP increases associated with certain types
of patient-generated Scheduling requests and Information
sharing by clinic staff. It could be that these patients had new
procedures or other treatments that contributed to their DBP
increases which could be aconfounder to any possibleinfluence
on outcomes. Although our analyses controlled for patients
number of outpatient and inpatient visits, we did not control for
severity of co-occurring conditions or types of procedures
patients may have undergone during the study period. We did
find that baseline DBP was a significant (P<.001) predictor of
the patients' change in DBP between baseline and endpoint.

We also observed an inverse association between DBP and
clinic nonresponse: patients DBP decreased as nonresponse
prevalence increased. Our findings should not be taken as
advocating for nonresponseto improve patients’ health, because
there are many unanswered questions about what is driving
these findings. It will be important to assess when nonresponse
may be appropriate and when it might have del eterious effects.
For example, it is possible that certain types of patient-initiated
threads do not require a clinic response, such as when a
prescription refill request is completed, and patients are notified
by their pharmacy that the prescription is ready rather than the
clinic. Future research should explore the best communication
modality for responses.

In the analyses that used only patients who initiated message
threads, we found that as the prevalence of Schedule
request/Reschedule increased, so did patients DBP. We
interpreted a reschedul e request as a manifestation of self-care,
following Mishel’s Uncertainty in lllness Theory [23], because
patients are taking charge of their health care visits by
rescheduling to atime more convenient to them, thereby leading
to less stress. Our findings indicate thisis not the case. Instead,
the poorer outcomes associated with  Schedule
reguest/Reschedule may be amanifestation of stressin patients
lives that required rescheduling medical appointments, a lack
of or decline in activation, or a deficit in access to care (eg,
transport issues). If these patients were not managing their stress
and not maintaining their levels of self-care, their health
outcomes might suffer as their patient activation threshold
declined [31-33]. Consistent with this, we observed similar poor
outcomes—with dlightly larger effect sizes—associated with
appointment requests for new conditions or symptoms.

Our research identified different effects by health condition on
outcomes associ ated with staff sharing Orientation to processes
and treatments. Patients with diabetes who received these
messages had lower A1C levels in 2018 but patients with
hypertension experienced increased DBP. Clinician-generated
Information sharing/Deferral was associated with increased
SBP among patients with hypertension, but we did not observe
similar associations for A1C changes. It will be important to
apply this taxonomy to other conditions to determine if other
differences between outcomes and communication content exist
by condition, to better improve communication between patients
and clinic staff in ways that advance patients' health.

We included a number of covariates in our analyses, selected
based on previous research findings that indicated their
relevance to secure messaging use or patient health outcomes.
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Not surprisingly given the differences we reported in the
unadjusted changes in outcomes by patients control status,
baseline values for all outcome measures were statistically
associated with the change between baseline and endpoint. In
our adjusted analyses, we did not find a statistical relationship
with health insurance type, number of inpatient visits, number
of message threads, rural home location, or differences between
Whites and other races. We were unable to include ethnicity in
our analyses due to limitations in the source data. Consistent
with other research that hasfound disparitiesin health outcomes
between Black and White patients [34,35], we observed that
Black patients experienced increases in SBP when compared
with White patients after controlling for al other covariatesin
the analysis. Given that some message content was associated
with patient outcomes and that raceis al so associated with these
outcomes, future studies should explore whether the message
content patients send and receive is associated with their race.

A recent literature review found that the majority of studies
detected no association between clinicians' implicit bias and
treatment recommendations when clinicians were asked to
provide a diagnosis or treatment recommendation based on a
written scenario [36]. Conversely, a different review noted that
5 of 6 observational and patient-reported measure—based studies
found that physicians provided Black patients with less
information than Whites [37]. Understanding how secure
messaging communication varies by patient demographic
characteristics and socia determinants of health will be
important to understanding how secure messaging might be
used to improve patient outcomes in the future.

Study Limitations

It is important to remember that this study examines the taxa
in isolation; that is, a taxon is one component of the overall
electronic conversation represented in each thread. From this
research, we do not know what patient-generated messages
preceded the staff response, so we cannot determine if, for
example, Orientation to procedures and treatments responses
answered patients’ questions or were appropriate responses to
the patient-initiated request. Analyses that explore the
call-and-response nature of the message thread—that consider
the initiating request, final response, and the pathway to get to
that final response—should yield moreinsight into these results.
For example, patients who requested an appointment but
received Orientation to procedures and treatments may have
poorer outcomes than patients whose request was partially or
completely fulfilled. It may also be that the number of clinic
staff involved in responding to a thread, or the time taken to
respond, has an impact on patient outcomes by increasing
uncertainty or reducing patients’ trust [23]. Examining these
factors might help explain why some of our findings do not
align with our study hypotheses.

An important consideration for this research is that it
demonstrates correlations and not causation. We hypothesized
that Self-reporting, patients’ Appreciation and praise for clinic
staff, and staff Encouragement would be associated with
improved outcomes but we found the opposite: poorer DBP and
A1C values in 2018 were associated with the Encouragement
and Appreciation and praise taxaand patientswho self-reported
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biometrics experienced increased SBP between the 2 years. Our
outcomes were based on measurements obtained before and
after the message collection period. If instead we obtained
measurements in parallel to the secure messaging period, it is
possible that we might have different results. For example,
effects observed in 2018 may have less relevance to messages
sent earlier in the calendar year (eg, patients only sent messages
inthefirst quarter or half of the year). Another avenue of future
study would include adding in more frequent measurements
and exploring waysto identify any long-term impacts associated
with certain taxa.

The Street et a [11] framework highlights intermediate
outcomes on the pathway between communication functions
and health outcomes. A proxy for the access to care construct,
for example, might be overall health care utilization or whether
the patients follow routine guidelines for care (eg, diabetic eye
and foot examinations, or routine follow-up or preventive care
appointments). Other constructs that could be measured with
existing secondary data include self-care which might include
the appropriate medication refill rates. These proximal outcomes
also align to ones known to be associated with patient activation
[38,39], further reinforcing the benefit to conducting these
analyses. Future studies should explore associations between
these taxa and those proximal and intermediate outcomes.

Responses to patients’ messages are typically triaged by clinic
staff such that only the most complex messages are shared with
physicians [40-42]. Effective workflow design may be critical
to effective and efficient responses. These workflows, however,
may be very clinic and physician specific. Our study did not
incorporate this aspect into our analysis, because we did not
have data on workflow practices utilized by different clinics.
We also know that communication behaviors vary by patient
and clinician characteristics [25-29,43-48]. Our study controlled
for patient characteristics, but not clinician characteristics.
Although we captured the type of clinic staff who responded to
individual messages, we did not control for that in our analyses
because we aggregated counts based on patient and patients
typically had responses from a variety of clinic staff types.
Future studies should conduct analyses at the clinician and clinic
levels to account for workflow and communication practice
differences.

Among our patient population, we found patientswith controlled
glycemic levels or blood pressure had a mean increase over the
study period, whereas patients with uncontrolled glycemic or
blood pressure had amean decrease. Our study was not powered
sufficiently to identify associations based on whether patients
A1C or blood pressure was controlled at baseline [21]. It is
likely, however, that patients communication and clinic staff
responses differ based on patients' current health status. We
controlled for patients' baseline valuesfor each health outcome
measure and these values were significantly associated with all
the outcomes (P<.001), indicating a need for further research
to better understand the differencesin taxa use based on patients
baseline health status.

We used only messages saved to patients' charts. If clinic staff
did not opt to save a message to the chart, it would not be
captured in this study. We expect, therefore, that the numbers
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presented in this paper underestimate the number of messages
sent and received by patients. We also expect that the number
of nonresponses was underrepresented because it seems likely
that if clinic staff did not respond to a message, they would be
less likely to save the message as well. It is also possible that
messages we classified as nonresponse had aresponse that was
not saved to patients charts. If we assume that our sample
underestimated the number of messages sent and received by
patients, we would expect a bias toward the null and our results
should therefore be viewed as conservative estimates of effect.

To our knowledge, only one 1 other study quantified clinic
nonresponse to patients messages. Our study is the first to
quantify nonresponse with a large number of messages and to
link nonresponse to patient outcomes. The study by Lanham et
al [49] study conducted chart reviews to determine if response
occurred through other modalities and found that almost half
of their 11 unanswered messages were resolved through other
mechanisms. Our study did not assess responses by other
communication modalities nor did it determine whether a
response was warranted, but if we extrapolate the Lanham et al
[49] findings to our work, that implies that only about half of
the threads lacking a message response would have received a
response not accounted for in our research (eg, phone, discussion
during appointment). To better understand our study findings,
it will beimportant to account for these other response typesin
future studies.

It ispossiblethat thread initiation may be anindication of patient
activation and engagement and clinic nonresponse may not
inhibit patients’ activation. Patient activation follows 4 stages:
belief in the importance of engagement in the care processes,
knowledge in what is needed to improve health; taking action
to improve or maintain health; and finally, maintaining or
persisting in those actions even when stressed [31]. Patients at
higher stages of activation generally experience better outcomes,
have lower health care costs, and higher rates of health screening
and prevention activities [32,38,39,50]. Alexander et a [51]
found that patients who communicated outside of office visits
had higher patient activation rates. Consistent with their
research, we found that patients who initiated threads
experienced A1C improvements compared to patients who did
not initiate threads.

Several of our taxa had poor interrater reliability scores and as
a result, these findings should be viewed with caution. It is
notable that none of these taxawere statistically associated with
our outcomes, perhaps due to the potential lack of clarity in
their definitions. Future studies using this taxonomy should
seek to clarify the definitions for these taxa.

Conclusion

Thisisthefirst study to explore associations between message
content and patient health outcomes. Weidentified associations
between certain patient- and clinic staff—generated taxa and
changes in patients’ glycemic levels and blood pressure. We
aso found that staff nonresponse was associated with
improvements in patients DBP, although the reasoning behind
thisassociationisunclear. Significantly moreresearchisneeded
to better understand what we observed in our study, including
exploring the context of the full electronic conversation and
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outcomes, examining the temporal relationships between
outcomes and message content, evaluating the impact of the
potential confounder of patients’ activation, exploring other
intermediate outcomes that might be better measures of effect,

Heisey-Grove et a

responses that occur outside of secure messaging. In the
meantime, health care staff should be aware that message
content is associated with patients' health outcomes when
corresponding with patients through this medium.

and incorporating other communication modalities to capture

Conflictsof I nterest
None declared.

Multimedia Appendix 1

Secure message taxonomy.
[DOCX File, 33 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Secure message taxa interrater and intrarater reliability.
[DOCX File, 19 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Taxa associations with health outcomes.
[DOCX File, 144 KB-Multimedia Appendix 3]

References

1. Heisey-Grove D, Patel V, Searcy T. Physician electronic exchange of patient health information. Washington, DC: Office
of the National Coordinator for Health Information Technology; 2015. URL: https.//dashboard.healthit.gov/eval uations/
data-briefs/physi cian-el ectroni c-exchange-pati ent-heal th-inf ormation. php [accessed 2018-10-23]

2. Henry J, Pylypchuk Y, Patel V. Electronic capabilities for patient engagement among U.S. non-federal acute care hospitals
2012-2015. Washington, DC: Office of the National Coordinator for Health Information Technology; 2016. URL : https:/
/dashboard.healthit.gov/eval uations/data-brief s/hospital s-pati ent-engagement-el ectroni c-capabilities-2015.php [accessed
2016-08-21]

3. Tarver WL, Menser T, Hesse BW, Johnson TJ, Beckjord E, Ford EW, et a. Growth Dynamics of Patient-Provider Internet
Communication: Trend Anaysis Using the Health Information National Trends Survey (2003 to 2013). JMed Internet Res
2018 Mar 29;20(3):e109 [FREE Full text] [doi: 10.2196/jmir.7851] [Medline: 29599107]

4.  Cronin R, Davis S, Shenson J, Chen Q, Rosenbloom S, Jackson G. Growth of Secure Messaging Through a Patient Portal
as a Form of Outpatient Interaction across Clinical Specialties. Appl Clin Inform 2017 Dec 19;06(02):288-304. [doi:
10.4338/aci-2014-12-ra-0117]

5. Shimada SL, Hogan TP, Rao SR, Allison JJ, Quill AL, Feng H, et a. Patient-Provider Secure Messaging in VA. Medical
Care 2013;51:521-S28. [doi: 10.1097/mlr.0b013e3182780917]

6. HaunJN, Chavez M, Nazi K, Antinori N, Melillo C, Cotner BA, et a. Veterans Preferences for Exchanging Information
Using Veterans Affairs Health Information Technologies: Focus Group Results and Modeling Simulations. J Med Internet
Res 2017 Oct 23;19(10):€359 [FREE Full text] [doi: 10.2196/jmir.8614] [Medline: 29061553]

7. Nazi KM. The persona health record paradox: health care professionals’ perspectives and the information ecology of
personal health record systemsin organizational and clinical settings. JMed Internet Res 2013 Apr 04;15(4):e70 [FREE
Full text] [doi: 10.2196/jmir.2443] [Medline: 23557596]

8. Rief 33, Hamm ME, Zickmund SL, Nikolgjski C, Lesky D, Hess R, et al. Using Health Information Technology to Foster
Engagement: Patients' Experiences with an Active Patient Health Record. Health Commun 2017 Mar 25;32(3):310-319.
[doi: 10.1080/10410236.2016.1138378] [Medline: 27223684]

9.  Wade-Vuturo AE, Mayberry LS, Osborn CY. Secure messaging and diabetes management: experiences and perspectives
of patient portal users. JAm Med Inform Assoc 2013 May 01;20(3):519-525 [FREE Full text] [doi:
10.1136/amiajnl-2012-001253] [Medline: 23242764]

10. Hoonakker PLT, Carayon P, Cartmill RS. The impact of secure messaging on workflow in primary care: Results of a
multiple-case, multiple-method study. Int JMed Inform 2017 Apr 23;100:63-76. [doi: 10.1016/j.ijmedinf.2017.01.004]
[Medline: 28241939

11. Street RLJ, Makoul G, AroraNK, Epstein RM. How does communication heal ? Pathways linking clinician-patient
communication to health outcomes. Patient Educ Couns 2009 Mar 23;74(3):295-301. [doi: 10.1016/j.pec.2008.11.015]
[Medline: 19150199]

http://www.jmir.org/2020/10/€19477/ JMed Internet Res 2020 | vol. 22 | iss. 10 | €19477 | p. 11

(page number not for citation purposes)

RenderX


https://jmir.org/api/download?alt_name=jmir_v22i10e19477_app1.docx&filename=cddf17269df2073c842543ccf4183499.docx
https://jmir.org/api/download?alt_name=jmir_v22i10e19477_app1.docx&filename=cddf17269df2073c842543ccf4183499.docx
https://jmir.org/api/download?alt_name=jmir_v22i10e19477_app2.docx&filename=eca864077bfa8fe533a7b2bb9f844faa.docx
https://jmir.org/api/download?alt_name=jmir_v22i10e19477_app2.docx&filename=eca864077bfa8fe533a7b2bb9f844faa.docx
https://jmir.org/api/download?alt_name=jmir_v22i10e19477_app3.docx&filename=451b56aefeb26b367350a2097f28f1c0.docx
https://jmir.org/api/download?alt_name=jmir_v22i10e19477_app3.docx&filename=451b56aefeb26b367350a2097f28f1c0.docx
https://dashboard.healthit.gov/evaluations/data-briefs/physician-electronic-exchange-patient-health-information.php
https://dashboard.healthit.gov/evaluations/data-briefs/physician-electronic-exchange-patient-health-information.php
https://dashboard.healthit.gov/evaluations/data-briefs/hospitals-patient-engagement-electronic-capabilities-2015.php
https://dashboard.healthit.gov/evaluations/data-briefs/hospitals-patient-engagement-electronic-capabilities-2015.php
https://www.jmir.org/2018/3/e109/
http://dx.doi.org/10.2196/jmir.7851
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29599107&dopt=Abstract
http://dx.doi.org/10.4338/aci-2014-12-ra-0117
http://dx.doi.org/10.1097/mlr.0b013e3182780917
https://www.jmir.org/2017/10/e359/
http://dx.doi.org/10.2196/jmir.8614
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29061553&dopt=Abstract
https://www.jmir.org/2013/4/e70/
https://www.jmir.org/2013/4/e70/
http://dx.doi.org/10.2196/jmir.2443
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23557596&dopt=Abstract
http://dx.doi.org/10.1080/10410236.2016.1138378
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27223684&dopt=Abstract
http://europepmc.org/abstract/MED/23242764
http://dx.doi.org/10.1136/amiajnl-2012-001253
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23242764&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2017.01.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28241939&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2008.11.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19150199&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Heisey-Grove et al

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

HarrisLT, Haneuse SJ, Martin DP, Ralston JD. Diabetes quality of care and outpatient utilization associated with electronic
patient-provider messaging: a cross-sectional analysis. Diabetes Care 2009 Jul 14;32(7):1182-1187 [FREE Full text] [doi:
10.2337/dc08-1771] [Medline: 19366959]

North F, Luhman KE, Mallmann EA, Mallmann TJ, Tulledge-Scheitel SM, North EJ, et a. A Retrospective Analysis of
Provider-to-Patient Secure Messages. How Much Are They Increasing, Who Is Doing the Work, and | sthe Work Happening
After Hours? IMIR Med Inform 2020 Jul 08;8(7):€16521 [FREE Full text] [doi: 10.2196/16521] [Medline: 32673238]
Zhou Y'Y, Kanter MH, Wang JJ, Garrido T. Improved quality at Kaiser Permanente through e-mail between physicians
and patients. Health Aff (Millwood) 2010 Jul 20;29(7):1370-1375. [doi: 10.1377/hithaff.2010.0048] [Medline: 20606190]
Ralston J, Cook A, Anderson M, Catz S, Fishman P, Carlson J, et al. Home blood pressure monitoring, secure electronic
messaging and medication intensification for improving hypertension control. Appl Clin Inform 2017 Dec 20;05(01):232-248.
[doi: 10.4338/aci-2013-10-ra-0079] [Medline: 29444256]

Price-Haywood EG, Luo Q, Monlezun D. Dose effect of patient-care team communication via secure portal messaging on
glucose and blood pressure control. JAm Med Inform Assoc 2018 Jun 01;25(6):702-708. [doi: 10.1093/jamia/ocx161]
[Medline: 29444256]

Shimada SL, Allison JJ, Rosen AK, Feng H, Houston TK. Sustained Use of Patient Portal Features and Improvementsin
Diabetes Physiological Measures. JMed Internet Res 2016 Jul 01;18(7):e179 [FREE Full text] [doi: 10.2196/[mir.5663]
[Medline: 27369696]

Harris LT, Koepsell TD, Haneuse SJ, Martin DP, Ralston JD. Glycemic control associated with secure patient-provider
messaging within a shared electronic medical record: alongitudinal analysis. Diabetes Care 2013 Sep;36(9):2726-2733
[FREE Full text] [doi: 10.2337/dc12-2003] [Medline: 23628618]

Chung S, Panattoni L, Chi J, Palaniappan L. Can Secure Patient-Provider Messaging Improve Diabetes Care? Diabetes
Care 2017 Oct;40(10):1342-1348. [doi: 10.2337/dc17-0140] [Medline: 28807977)

Greenwood DA, Hankins Al, Parise CA, Spier V, Olveda J, Buss KA. A Comparison of In-person, Telephone, and Secure
Messaging for Type 2 Diabetes Self-Management Support. Diabetes Educ 2014 Jul;40(4):516-525. [doi:
10.1177/0145721714531337] [Medline: 24742540]

Heisey-Grove DM. What'sin amessage? The impact of patient-clinician email message content on patient health outcomes
and healthcare utilization (Doctor of Philosophy Dissertation). 2020 Feb 19. URL: https://scholarscompass.veu.edu/etd/
6141/ [accessed 2020-10-04]

Heisey-Grove DM, DeShazo JP. Look Who's Talking: Application of a Theory-Based Taxonomy to Patient-Clinician
E-mail Messages. Telemed J E Health 2020 Feb 19:el (forthcoming). [doi: 10.1089/tmj.2019.0192] [Medline: 32074474]
Mishel MH. Uncertainty in illness. Image J Nurs Sch 1988;20(4):225-232. [doi: 10.1111/j.1547-5069.1988.tb00082.X]
[Medline: 3203947]

Kravitz RL, Bell RA, Franz CE. A taxonomy of requests by patients (TORP): a new system for understanding clinical
negotiation in office practice. J Fam Pract 1999 Nov;48(11):872-878. [Medline: 10907624]

Epstein R, Street R. Patient-Centered Communication in Cancer Care: Promoting Healing and Reducing Suffering. Bethesda,
MD: National Cancer Institute; 2007.

Walther JB. Selective self-presentation in computer-mediated communication: Hyperpersonal dimensions of technology,
language, and cognition. Computersin Human Behavior 2007 Sep 03;23(5):2538-2557. [doi: 10.1016/j.chb.2006.05.002]
Marlow S, Lacerenza C, Iwig C. The Influence of Textual Cues on First Impressions of an Email Sender. Business and
Professional Communication Quarterly 2017 Aug 17;81(2):149-166. [doi: 10.1177/2329490617723115]

High AC, Solomon DH. Communication Channel, Sex, and the Immediate and L ongitudinal Outcomes of Verbal
Person-centered Support. Communication Monographs 2014 Jul 07;81(4):439-468. [doi: 10.1080/03637751.2014.933245]
Spottswood E, Walther J, Holmstrom A, Ellison N. Person-Centered Emotional Support and Gender Attributionsin
Computer-Mediated Communication. Hum Commun Res 2013 May 22;39(3):295-316 [FREE Full text] [doi:
10.1111/hcre.12006]

United States Department of Agriculture Economic Research Service. 2010 Rural-Urban Commuting Area Codes.
Washington, DC: United States Department of Agriculture Economic Research Service; 2019.

Hibbard J, Stockard J, Mahoney E, Tusler M. Devel opment of the Patient Activation Measure (PAM): conceptualizing and
measuring activation in patients and consumers. Health Serv Res 2004 Aug;39(4 Pt 1):1005-1026 [FREE Full text]
Greene J, Hibbard JH, Sacks R, Overton V, Parrotta CD. When patient activation levels change, health outcomes and costs
change, too. Health Aff (Millwood) 2015 Mar;34(3):431-437. [doi: 10.1377/hlthaff.2014.0452] [Medline: 25732493]
Hibbard JH, Greene J. What the evidence shows about patient activation: better health outcomes and care experiences,
fewer dataon costs. Health Aff (Millwood) 2013 Feb;32(2):207-214. [doi: 10.1377/hithaff.2012.1061] [Medline: 23381511]
Centersfor Disease Control and Prevention. Health, United States Spotlight: Racial and Ethnic Disparitiesin Heart Disease.
2019. URL: https://www.cdc.gov/nchs/hus/spotlight/HeartDiseaseSpotlight 2019 0404.pdf [accessed 2020-10-04]
CMSOMH, NORC. Racial and Ethnic Disparitiesin Diabetes Preval ence, Self-Management, and Health Outcomes Among
Medicare Beneficiaries (CMS OMH Data Highlight No. 6). Baltimore, MD: CMS OMH; 2017.

http://www.jmir.org/2020/10/€19477/ JMed Internet Res 2020 | vol. 22 | iss. 10 | €19477 | p. 12

(page number not for citation purposes)


http://europepmc.org/abstract/MED/19366959
http://dx.doi.org/10.2337/dc08-1771
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19366959&dopt=Abstract
https://medinform.jmir.org/2020/7/e16521/
http://dx.doi.org/10.2196/16521
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32673238&dopt=Abstract
http://dx.doi.org/10.1377/hlthaff.2010.0048
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20606190&dopt=Abstract
http://dx.doi.org/10.4338/aci-2013-10-ra-0079
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29444256&dopt=Abstract
http://dx.doi.org/10.1093/jamia/ocx161
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29444256&dopt=Abstract
https://www.jmir.org/2016/7/e179/
http://dx.doi.org/10.2196/jmir.5663
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27369696&dopt=Abstract
http://europepmc.org/abstract/MED/23628618
http://dx.doi.org/10.2337/dc12-2003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23628618&dopt=Abstract
http://dx.doi.org/10.2337/dc17-0140
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28807977&dopt=Abstract
http://dx.doi.org/10.1177/0145721714531337
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24742540&dopt=Abstract
https://scholarscompass.vcu.edu/etd/6141/
https://scholarscompass.vcu.edu/etd/6141/
http://dx.doi.org/10.1089/tmj.2019.0192
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32074474&dopt=Abstract
http://dx.doi.org/10.1111/j.1547-5069.1988.tb00082.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3203947&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10907624&dopt=Abstract
http://dx.doi.org/10.1016/j.chb.2006.05.002
http://dx.doi.org/10.1177/2329490617723115
http://dx.doi.org/10.1080/03637751.2014.933245
https://www.jmir.org/2018/7/e218/
http://dx.doi.org/10.1111/hcre.12006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1361049/pdf/hesr_269.pdf
http://dx.doi.org/10.1377/hlthaff.2014.0452
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25732493&dopt=Abstract
http://dx.doi.org/10.1377/hlthaff.2012.1061
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23381511&dopt=Abstract
https://www.cdc.gov/nchs/hus/spotlight/HeartDiseaseSpotlight_2019_0404.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Heisey-Grove et al

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

51.

Maina W, Belton TD, Ginzberg S, Singh A, Johnson TJ. A decade of studying implicit racial/ethnic biasin healthcare
providers using the implicit association test. Soc Sci Med 2018 Feb 01;199(1):219-229. [doi:
10.1016/j.socscimed.2017.05.009] [Medline: 28532892]

Shen MJ, Peterson EB, Costas-Mufiiz EB, Hernandez MH, Jewell ST, Matsoukas K, et al. The Effects of Race and Racial
Concordance on Patient-Physician Communication: A Systematic Review of the Literature. JRacial Ethn Health Disparities
2018 Feb;5(1):117-140 [FREE Full text] [doi: 10.1007/s40615-017-0350-4] [Medline: 28275996]

Rask KJ, Ziemer DC, Kohler SA, Hawley N, Arinde FJ, Barnes CS. Patient activation is associated with healthy behaviors
and ease in managing diabetes in an indigent population. Diabetes Educ 2009;35(4):622-630. [doi:
10.1177/0145721709335004] [Medline: 19419972]

Greene J, Hibbard JH. Why does patient activation matter? An examination of the relationships between patient activation
and health-related outcomes. J Gen Intern Med 2012 May;27(5):520-526 [FREE Full text] [doi: 10.1007/s11606-011-1931-2]
[Medline: 22127797]

Heyworth L, Clark J, Marcello TB, Paquin AM, Stewart M, Archambeault C, et al. Aligning medication reconciliation and
secure messaging: qualitative study of primary care providers perspectives. J Med Internet Res 2013 Dec 02;15(12):e264
[FREE Full text] [doi: 10.2196/jmir.2793] [Medline: 24297865]

Ozkaynak M, Johnson S, Shimada S, Petrakis BA, Tulu B, Archambeault C, et a. Examining the Multi-level Fit between
Work and Technology in a Secure Messaging Implementation. AMIA Annu Symp Proc 2014;2014:954-962 [FREE Full
text] [Medline: 25954403]

Wooldridge A, Carayon P, Hoonakker P, Musa A, Bain P. Technology-Mediated Communication between Patients and
Primary Care Clinicians and Staff. Proceedings of the Human Factors and Ergonomics Society Annual Meeting 2016 Sep
15;60(1):556-560. [doi: 10.1177/1541931213601128]

Lafata JE, MorrisHL, Dobie E, Heisler M, Werner RM, Dumenci L. Patient-reported use of collaborative goal setting and
glycemic control among patients with diabetes. Patient Educ Couns 2013 Jul;92(1):94-99 [FREE Full text] [doi:
10.1016/j.pec.2013.01.016] [Medline: 23433777)

Street RLJ. Information-giving in medical consultations: the influence of patients communicative styles and personal
characteristics. Soc Sci Med 1991;32(5):541-548. [doi: 10.1016/0277-9536(91)90288-n] [Medline; 2017721]

Song L, Weaver MA, Chen RC, Bensen JT, Fontham E, Mohler JL, et al. Associations between patient-provider
communication and socio-cultural factorsin prostate cancer patients: a cross-sectional evaluation of racial differences.
Patient Educ Couns 2014 Dec;97(3):339-346 [FREE Full text] [doi: 10.1016/].pec.2014.08.019] [Medline: 25224313]
Street RLJ, Haidet P. How well do doctorsknow their patients? Factors affecting physician understanding of patients health
beliefs. JGen Intern Med 2011 Jan; 26(1):21-27 [FREE Full text] [doi: 10.1007/s11606-010-1453-3] [Medline: 20652759]
Sohl SJ, Borowski LA, Kent EE, Smith AW, Oakley-Girvan |, Rothman RL, et al. Cancer survivors disclosure of
complementary health approaches to physicians: the role of patient-centered communication. Cancer 2015 Mar
15;121(6):900-907 [FREE Full text] [doi: 10.1002/cncr.29138] [Medline: 25387799]

Street RL, Gordon HS, Ward MM, Krupat E, Kravitz RL. Patient participation in medical consultations: why some patients
aremoreinvolved than others. Med Care 2005 Oct;43(10):960-969. [doi: 10.1097/01.mlr.0000178172.40344.70] [Medline:
16166865]

Lanham HJ, Leykum LK, Pugh JA. Examining the Complexity of Patient-Outpatient Care Team Secure Message
Communication: Qualitative Analysis. JMed Internet Res 2018 Jul 11;20(7):e218 [FREE Full text] [doi: 10.2196/jmir.9269]
[Medline: 29997107]

Skolasky RL, Green AF, Scharfstein D, Boult C, Reider L, Wegener ST. Psychometric properties of the patient activation
measure among multimorbid older adults. Health Serv Res 2011 Apr;46(2):457-478 [EREE Full text] [doi:
10.1111/j.1475-6773.2010.01210.x] [Medline: 21091470]

Alexander JA, Hearld LR, Mittler N, Harvey J. Patient-physician role rel ationships and patient activation among individuals
with chronic illness. Health Serv Res 2012 Jun;47(3 Pt 1):1201-1223 [FREE Full text] [doi:
10.1111/j.1475-6773.2011.01354.x] [Medline: 22098418]

Abbreviations

DBP: diastolic blood pressure
SBP: systolic blood pressure

http://www.jmir.org/2020/10/€19477/ JMed Internet Res 2020 | vol. 22 | iss. 10 | 19477 | p. 13

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.socscimed.2017.05.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28532892&dopt=Abstract
http://europepmc.org/abstract/MED/28275996
http://dx.doi.org/10.1007/s40615-017-0350-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28275996&dopt=Abstract
http://dx.doi.org/10.1177/0145721709335004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19419972&dopt=Abstract
http://europepmc.org/abstract/MED/22127797
http://dx.doi.org/10.1007/s11606-011-1931-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22127797&dopt=Abstract
https://www.jmir.org/2013/12/e264/
http://dx.doi.org/10.2196/jmir.2793
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24297865&dopt=Abstract
http://europepmc.org/abstract/MED/25954403
http://europepmc.org/abstract/MED/25954403
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25954403&dopt=Abstract
http://dx.doi.org/10.1177/1541931213601128
http://europepmc.org/abstract/MED/23433777
http://dx.doi.org/10.1016/j.pec.2013.01.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23433777&dopt=Abstract
http://dx.doi.org/10.1016/0277-9536(91)90288-n
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2017721&dopt=Abstract
http://europepmc.org/abstract/MED/25224313
http://dx.doi.org/10.1016/j.pec.2014.08.019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25224313&dopt=Abstract
http://europepmc.org/abstract/MED/20652759
http://dx.doi.org/10.1007/s11606-010-1453-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20652759&dopt=Abstract
https://doi.org/10.1002/cncr.29138
http://dx.doi.org/10.1002/cncr.29138
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25387799&dopt=Abstract
http://dx.doi.org/10.1097/01.mlr.0000178172.40344.70
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16166865&dopt=Abstract
https://www.jmir.org/2018/7/e218/
http://dx.doi.org/10.2196/jmir.9269
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29997107&dopt=Abstract
http://europepmc.org/abstract/MED/21091470
http://dx.doi.org/10.1111/j.1475-6773.2010.01210.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21091470&dopt=Abstract
http://europepmc.org/abstract/MED/22098418
http://dx.doi.org/10.1111/j.1475-6773.2011.01354.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22098418&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Heisey-Grove et al

Edited by G Eysenbach; submitted 19.04.20; peer-reviewed by J Alpert, J Haun, A Linsky, E Bellei; comments to author 17.06.20;
revised version received 05.09.20; accepted 07.09.20; published 29.10.20

Please cite as.

Heisey-Grove DM, McClelland LE, Rathert C, Tartaglia A, Jackson K, DeShazo JP

Associ ations Between Patient Health Outcomes and Secure Message Content Exchanged Between Patientsand Clinicians: Retrospective
Cohort Sudy

J Med Internet Res 2020;22(10):€19477

URL: http://Mmww.jmir.org/2020/10/€19477/

doi: 10.2196/19477

PMID: 33118938

©Dawn M Heisey-Grove, Laura E McClelland, Cheryl Rathert, Alexander Tartaglia, Kevin Jackson, Jonathan P DeShazo.
Originaly published in the Journal of Medical Internet Research (http://www.jmir.org), 29.10.2020. Thisisan open-access article
distributed under the terms of the Creative Commons Attribution License (https:.//creativecommons.org/licenses/by/4.0/), which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in the Journal
of Medical Internet Research, is properly cited. The complete bibliographic information, alink to the original publication on
http://www.jmir.org/, as well as this copyright and license information must be included.

http://www.jmir.org/2020/10/€19477/ JMed Internet Res 2020 | vol. 22 | iss. 10 | €19477 | p. 14
(page number not for citation purposes)

RenderX


http://www.jmir.org/2020/10/e19477/
http://dx.doi.org/10.2196/19477
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33118938&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

