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Background: We describe the role of primary care reengineering in the Ochsner Health System (OHS) patient portal

implementation strategy and compare subsequent trends in service utilization and disease control among portal users vs

nonusers within this context.

Methods: This retrospective cohort study includes 101,019 patients with hypertension or diabetes who saw an OHS primary

care provider (PCP) between 2012 and 2014. Inverse probability treatment weighting was used to reduce case-mix differences

between study groups. We used generalized estimating equation modeling to compare changes in encounter rates (PCP,

telephone, specialty services, emergency department [ED], inpatient hospitalization), blood pressure (BP), and hemoglobin A1c

(HbA1c).

Results: Age, sex, race, comorbidities, insurance, preindex utilization, and portal use were associated with changes in utilization,

BP, and HbA1C; however, the strength and direction of these differences varied. An adjusted analysis comparing portal users to

nonusers showed an increase in PCP (rate ratio per patient per year of 1.18, 95% confidence interval [CI] 1.14-1.22) and

telephone encounter rates (1.15, 95% CI 1.08-1.22; both P<0.001) but no significant differences in specialty, ED, or inpatient

hospitalization encounters. Among patients with preindex systolic BP ‡140 mmHg or diastolic BP ‡90 mmHg, portal users

compared to nonusers had a greater decline in their BP, although the between-group difference was small (mmHg [SE], –1.1

[0.42] and –1.2 [0.34], respectively; both P<0.01). Portal users with diabetes compared to nonusers with diabetes also had

greater decreases in HbA1c (all patients, % [SE], –0.13 [0.06]; patients with a preindex HbA1c ‡8, –0.43 [0.13], both P<0.05).

Conclusion: Our findings may reflect patient factors and system-level portal implementation strategies that focused heavily on

accessibility to care.
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INTRODUCTION
Technology applications that support patient-centered

care positively affect healthcare processes, clinical out-

comes, patient-provider communication and satisfaction,

and access to medical information.1 Patient portal technol-

ogy is an example of such an application. Common features

of patient portal websites include access to the patient’s

personal health information (eg, medical problems, medi-

cations, allergies, immunizations, laboratory results, and

summaries of clinic and hospital visits); administrative

functions that allow patients to schedule nonurgent ap-

pointments, update contact information, and make pay-

ments; secure messaging with healthcare teams (eg, email

and medication refill requests); and access to medical tools

(eg, educational materials and health tracking tools). Use of

portal technology among patients remains low, and the

impact of portal use on healthcare service utilization,

outcomes, and cost remains unclear.2 Randomized con-

trolled trials and observational studies have yielded mixed

results regarding the association between portal use and

rates of in-person clinic visits, telephone encounters,

emergency department (ED) visits, and inpatient hospital-

izations.2-7 Studies examining the associations between

portal use and disease control among patients with chronic
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conditions such as hypertension and diabetes have also
yielded mixed results.7-11 The extent to which organizational
contexts and the processes for implementing portals in
different settings contribute to these mixed results is
uncertain.

In this article, we describe the quality improvement
context in which an electronic medical record (EMR)-
tethered patient portal was implemented in a large,
integrated-delivery health system. Within this context, we
examine the direction and strength of associations between
portal use among primary care patients with hypertension
and/or diabetes and population trends in healthcare service
utilization, blood pressure (BP), and hemoglobin A1c
(HbA1c) levels during a 2.5-year observation period. We
explore how system-, practice-, and patient-level factors
may be associated with the study results.

METHODS
Study Setting and Organizational Context

This study was conducted at Ochsner Health System
(OHS), southeast Louisiana’s largest nonprofit, academic,
multispecialty healthcare delivery system that serves ap-
proximately 1 million unique patients through local, national,
and international programming. OHS owns, manages, or is
affiliated with 25 hospitals and 50 health centers. Table 1
summarizes the organizational context in which this study
was conducted.

Patient Portal Implementation. In July 2012, OHS switched
from a home-grown EMR system to Epic Systems which
includes an online portal feature. OHS launched the portal,
MyOchsner, to give patients the ability to review and
manage their health information. MyOchsner allows patients
to securely schedule/cancel nonurgent appointments,
request medication refills, send and receive secure mes-
sages, view/download their health records, and access
medical tools (eg, wireless or patient-entered flowsheet
data). Between 2013 and 2014, the MyOchsner steering
committee, which oversees strategic planning for portal
service expansion, launched a campaign to encourage
patients to activate their MyOchsner accounts through a
variety of mechanisms, including notices posted in clinics,
staff dissemination of information at check-in, after-visit
instructions, patient mailings, and marketing via the OHS
website.

The MyOchsner steering committee’s major focus is
enhancing accessibility to care. To date, 306,305 patients
have activated their MyOchsner accounts, but only 8% of
appointments are scheduled through the portal. Most of
these appointments are with adult primary care and
obstetrics/gynecology. Adult primary care has been the
system leader for incorporating MyOchsner into the
department’s workflow and is frequently employed as the
use case for expansion of portal features (eg, scheduling,
previsit questionnaires, open notes) before the services are
launched through other departments.

Primary Care Practice Reengineering. OHS primary care
practice reengineering is driven primarily by organizational
changes occurring with regional service expansion across
Louisiana, growth of the Ochsner Accountable Care
Network, and financial incentives to achieve a quadruple
aim: improve quality, reduce cost, and improve patient and
healthcare worker experiences. The OHS medical home

transformation focuses on strategies to make care acces-
sible, patient-centered, comprehensive, and coordinated
(Table 1). Equally important is a systems-based approach to
quality and safety, leadership engagement through the
Primary Care Council, and practice-level quality improve-
ment to enhance the patient’s experience of care. Primary
care providers (PCPs) have led the health system in
promoting the use of MyOchsner among their patients by
incorporating recommendations for portal activation in the
workflow procedures for placing patients in examination
rooms (eg, rooming standards), being early adopters of
online scheduling, and developing lean management
strategies to improve care team response times to portal/
telephone messages (eg, portal email is directed to the
nursing pool first for triage).

Study Design
We conducted a retrospective observational study of

adult patients (age ‡18 years) who had at least 2 primary
care visits between July 2012 and December 2014 and a
diagnosis of hypertension and/or diabetes. We focused on
this subpopulation of Ochsner patients because of primary
care’s system leadership in adopting patient portal work-
flows; the high prevalence of hypertension and diabetes
within our system and the larger Louisiana population; and
our health system’s launch of a number of chronic disease
management programs for optimizing care of patients with
hypertension or diabetes. This study compares health
service utilization and health outcomes among MyOchsner
portal users vs nonusers. Portal users were defined as
having portal activity documented, whereas nonusers did
not have any portal activity documented. This study was
approved by the OHS Institutional Review Board.

Study Variables
We abstracted data from the EMR for patients ‡18 years

old who had a diagnosis of hypertension (International
Classification of Diseases, Ninth Revision [ICD-9] code
range 401.xx-405.xx) or diabetes (ICD-9 codes 250.xx,
648.0x, 775.1x). We collected data for healthcare utilization
documented in the EMR 1 year prior to and after the index
date. We defined the index date for MyOchsner users as the
date on which they first logged into the patient portal. For
nonusers, we defined the index date as the midpoint
between their first and last contact with a PCP, similar to
the definition used in a previous study.6 Measures of
healthcare utilization included the number of (1) PCP clinic
encounters; (2) telephone encounters with primary care,
endocrinology, cardiovascular service, nutritionist/dietician,
or pharmacy; (3) specialty clinic encounters with endocri-
nology or cardiovascular services (including care manage-
ment programs); (4) ED encounters; and (5) inpatient
hospitalizations. We also collected data for age, sex, race,
insurance type, diagnosis codes, BP, Charlson comorbidity
index score,12 and HbA1c.

Data Analysis
We employed inverse probability treatment weighting

(IPTW) to balance the case-mix between users and
nonusers.13 We first calculated the propensity score ‘‘p’’
based on a logistic regression in which the predictors are
age, sex, race, health conditions (hypertension and/or
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diabetes), and number of primary care office visits before
the index date. The weights are defined as 1/p for users and
1/(1-p) for nonusers. The weights were then scaled so that
the sum of weights in each group was equal to the group
sample size. The subsequent weighted analysis was based
on the above calculated weights.

We compared patient characteristics of portal users vs
nonusers using descriptive statistics (Table 2). We assessed
the effect size of case-mix differences between the study
groups. The effect size quantifies the difference between 2
groups regardless of sample size. We used unweighted and
weighted standardized tests of differences in means for

continuous variables (Charlson comorbidity index score)
and in proportions for binary variables (age, sex, race) to
measure effect size.12 For categorical variables (chronic
condition, PCP visits), effect size was measured with the phi
coefficient. The phi coefficient assesses the intercorrelation
between 2 discrete variables. An effect size <0.1 is
considered small and a successful application of IPTW.

In the IPTW analysis of service utilization, we conducted
both an unadjusted difference-in-difference analysis and an
adjusted generalized estimating equation (GEE) model
analysis. Our analysis focused on 5 types of healthcare
encounters (PCP office visit, telephone, specialty, ED, and

Table 1. Organizational Context of Systemwide Factors and Primary Care Practice-Level Interventions in the Ochsner
Health System from 2012 to 2014

System and
Practice-Level Activities Organizational Context

National

Affordable Care Act Meaningful use incentive payments External incentives

Health System

Ochsner Health System growth Own, manage, affiliated with 25 hospitals
Open healthcare system

Structural organization

Accountable Care Network Medicare Advantage and MSSP Structural organization

Phone triage management Resources

Care gap and registry management

Outpatient complex case management

Analytic support

EMR optimization Learning portal
Weekly updates and newsletters
MyOchsner Steering Committee
EMR Improvement Committee

Learning climate

Process planning

Primary Care Practice

Access to care Same-day and after-hour appointments PCMH standards and related practice
incentivesTelephone/portal message response times

Patient portal online scheduling

Healthgrades.com

Chronic disease management clinics

New patient bonus incentives

Population medicine Clinician workgroups define registries Clinical champions

Ambulatory quality report cards PCMH standards (continuous QI and
disease management)Measure Up Pressure Down (hypertension)

Diabetes Boot Camp

Diabetes Empowerment Clinic

Care coordination Clinic rooming standards PCMH standards (continuous QI,
disease management, transition of
care)

Written order guidelines

LPN care coordination pilot previsit work

Priority clinic pilot for hospital follow-up

System-based approach Primary Care Council Leadership engagement

Lean management process standardization Change management

Growth/capacity Provider recruitment/retention Patient and provider satisfaction
prioritization

EMR, electronic medical record; LPN, licensed practical nurse; MSSP, Medicare Shared Savings Plan; PCMH, patient-centered medial home; QI, quality
improvement.
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inpatient hospitalization) that occurred during 2 time
periods: preindex (within 12 months prior to the index date)
and postindex (within 12 months after the index date). The
unadjusted difference-in-difference analysis of service utili-
zation displayed in Table 3 was defined as (postindex rate
for users – preindex rate for users) – (postindex rate for
nonusers – preindex rate for nonusers) using a weighted t
test. In the GEE analysis displayed in Table 4, we compared

the encounter rates between users and nonusers (rate ratio)
while adjusting for other covariates of interest. We assumed
the encounter rate follows a Poisson distribution, and
because all rates are yearly rates, no offsets were needed.
In the GEE model, we used a log link function for the rate
and the exchangeable correlation matrix as the correlation
structure for each patient. The principal predictors in the
model are the time indictor (preindex vs postindex), the

Table 2. Characteristics of MyOchsner User and Nonuser Primary Care Patients Seen Between 2012 and 2014

Unweighted, n (%)

Effect Sizea

(Unweighted)

Weighted, n (%)

Effect Sizea

(Weighted)

MyOchsner Users Nonusers MyOchsner Users Nonusers

n¼10,497 n¼90,522 n¼10,497 n¼90,522

Age categories

<50 years 2,616 (25.0) 14,173 (15.7) 0.23 1,771 (17.0) 15,472 (17.1) 0.0058

‡50 years 7,881 (75.0) 76,349 (84.3) 8,726 (83.1) 75,050 (82.9)

Sex

Female 6,205 (59.1) 50,243 (55.5) 0.07 5,761 (54.9) 50,588 (55.9) 0.02

Male 4,292 (40.9) 40,279 (44.5) 4,736 (45.1) 39,934 (44.1)

Race

White 8,055 (76.7) 59,857 (66.1) 0.23 7,036 (67.0) 60,835 (67.2) 0.0038

Black 2,442 (23.3) 30,665 (33.9) 3,461 (33.0) 29,686 (32.8)

Chronic condition

Diabetes mellitus 575 (5.5) 4,731 (5.2) 0.0045 722 (6.9) 4,820 (5.3) 0.02

Hypertension 6,849 (65.3) 58,827 (65.0) 6,638 (63.2) 58,821 (65.0)

Diabetes mellitus and
hypertension

3,073 (29.3) 26,964 (29.8) 3,138 (29.9) 26,881 (29.7)

Charlson comorbidity
index score,b mean (SD)

1.6 (2.0) 2.1 (2.4) 0.22 1.9 (2.2) 2.1 (2.4) <0.0001

Primary care provider
visits, preindex

0.39 0.003

0 4,981 (47.5) 6,682 (7.4) 1,232 (11.7) 10,528 (11.6)

1-2 3,962 (37.7) 46,799 (51.7) 5,249 (50.0) 45,447 (50.2)

3-5 1,326 (12.6) 30,005 (33.2) 3,236 (30.8) 28,044 (31.0)

‡6 228 (2.2) 7,036 (7.8) 780 (7.4) 6,503 (7.2)

aThe effect size quantifies the difference between 2 groups. A magnitude of effect size <0.1 is considered small.
bThe Charlson comorbidity index is a weighted index that accounts for the number and the severity of comorbid disease. A score of 0 indicates that no
comorbidities were found. The higher the score, the higher the risk of mortality or higher resource utilization.

Table 3. Unadjusted Inverse Probability Treatment Weighted Analysis of Annual Rates of Healthcare Utilization of
Primary Care Patients at Baseline and After the Index Date

Weighted Data

Mean per Patient
per Year (95% CI)

Mean per 1,000 Patients
per Year (95% CI)

Primary Care
Provider Visits

Telephone
Calls

Specialty
Visits

Emergency
Department Visits

Inpatient
Hospitalization

All patients (n¼101,019)

MyOchsner user preindex 2.3 (2.3-2.3) 3.2 (3.1-3.3) 11.5 (9.4-13.6) 130.3 (120.8-139.8) 44.2 (38.9-49.6)

MyOchsner user postindex 2.7 (2.6-2.7) 3.8 (3.7-3.8) 10.9 (8.9-12.9) 163.6 (153.5-173.6) 42.5 (38.1-46.9)

Nonuser preindex 2.4 (2.4-2.4) 2.1 (2.1-2.1) 37.0 (35.7-38.2) 79.5 (76.8-82.1) 18.3 (17.2-19.3)

Nonuser postindex 2.4 (2.4-2.4) 2.1 (2.1-2.1) 23.8 (22.8-24.8) 96.4 (93.4-99.3) 21.2 (20.0-22.3)

Difference-in-difference (P value) 0.4 (<0.001) 0.5 (<0.001) 12.6 (<0.001) 16.4 (0.01) –4.6 (0.18)

CI, confidence interval.
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portal user status, and the interaction term between the time
indicator and the user status. Other covariates in the model
are age, sex, race, baseline PCP visits, insurance type,
hypertension/diabetes status, and Charlson comorbidity
index score. For both the unadjusted difference-in-differ-
ence analysis and the GEE analysis (Tables 3 and 4), we
report the mean yearly visit rate during the preindex and
postindex periods. Because the encounter rates for spe-
cialty, ED, and inpatient hospitalization were small com-
pared to PCP and telephone encounters, we report
specialty, ED, and inpatient hospitalization encounter rates
per 1,000 patients per year.

We examined the strength and direction of the association
of portal use with time trends in BP and HbA1c levels using
the adjusted GEE analysis. We examined changes in BP or
HbA1c among patients who had at least one measurement

documented in the preindex period and one measurement in
the postindex period. In the GEE model, we used the identity
link function. The primary predictors in the model are the time
indictor (preindex vs postindex), portal user status, and the
interaction term between the time indicator and user status.
Other covariates in the model are age, sex, race, insurance
type, Charlson comorbidity index score, annual PCP visit rate,
annual telephone rate, and annual specialty encounter rate.
We examined changes in BP for all patients with hypertension
and stratified the analysis into patients with or without disease
control in the preindex period. We repeated the analysis for all
patients with diabetes and stratified the analysis by disease
control status in the preindex period. The adjusted GEE
analysis detailed in Table 5 was stratified to address concerns
that changes in BP and HbA1c in the portal user group may
represent the tendency for outliers to regress toward the

Table 4. Generalized Estimating Equation Modeling to Compare Postindex to Preindex Service Utilization Rates
Among All Patients (n¼101,019)

Covariates

Rate Ratio (95% Confidence Interval)

Per Patient per Year Per 1,000 Patients per Year

Primary Care
Provider Visits

Telephone
Calls

Specialty
Visits

Emergency
Department Visits

Inpatient
Hospitalization

Age ‡50 vs <50 1.1 (1.09-1.12)a 1.26 (1.23-1.29)a 1.01 (0.92-1.1) 0.64 (0.60-0.68)a 1.12 (0.98-1.27)

Female vs male 1.13 (1.12-1.14)a 1.29 (1.26-1.30)a 0.90 (0.85-0.95)a 1.26 (1.2-1.31)a 1.07 (0.99-1.16)

Black vs white race 1.06 (1.05-1.07)a 1.05 (1.03-1.07)a 0.77 (0.72-0.82)a 2.07 (1.98 -2.17)a 1.19 (1.09-1.31)a

Charlson comorbidity index
score

1.04 (1.04-1.04)a 1.02 (1.02-1.02)a 1.02 (1.01-1.04)a 1.03 (1.02-1.04)a 1.18 (1.17-1.20)a

Chronic condition

Diabetes mellitus
(reference)

. . . . . . . . . . . . . . .

Hypertension 1.09 (1.07-1.11)a 0.81 (0.78-0.85)a 0.43 (0.38-0.48)a 1.08 (0.97-1.2) 1.04 (0.82-1.31)

Diabetes mellitus and
hypertension

1.15 (1.13-1.18)a 1.18 (1.14-1.24)a 1.18 (1.06-1.32)b 1.19 (1.06-1.34)b 1.36 (1.07-1.72)b

Insurance

Commercial (reference) . . . . . . . . . . . . . . .

Medicaid 1.25 (1.2-1.29)a 1.31 (1.21-1.4)a 0.83 (0.66-1.05) 3.15 (2.76-3.6)a 1.93 (1.46-2.56)a

Medicare 1.15 (1.14-1.16)a 1.19 (1.17-1.21)a 1.11 (1.05-1.19)a 1.39 (1.32-1.46)a 1.57 (1.43-1.72)a

Preindex service use: user
vs nonuser

0.98 (0.96-1.0) 1.58 (1.51-1.66)a 0.31 (0.23-0.42)a 1.72 (1.52-1.95)a 2.65 (2.14-3.3)a

Interaction between time and
portal status (user vs
nonuser) for each type of
service

Primary care provider visits 1.18 (1.14-1.22)a . . . . . . . . . . . .

Calls . . . 1.15 (1.08-1.22)a . . . . . . . . .

Specialty visits . . . . . . 1.48 (0.99-2.21) . . . . . .

Emergency department visits . . . . . . . . . 1.04 (0.88-1.21) . . .

Inpatient hospitalization . . . . . . . . . . . . 0.83 (0.63-1.09)

aP<0.001.
bP<0.01.
Note: To interpret rate ratios, an increase in the encounter rate is indicated by a ratio >1, and a decreased rate is indicated by a ratio <1. For example,
when examining the effect of sex on changes in service utilization rates over time (female vs male), the adjusted rate ratio is 1.13 for primary care provider
visits, meaning that females have an increased rate of primary care provider visits compared to males in this study after adjusting for all other covariates,
including portal use status.
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mean rather than the effects of using technology. All statistical

analyses were performed using SAS v.9.4 (SAS Inc.).

RESULTS
Patient Characteristics

Among primary care patients seen during the study

period, 101,019 patients were eligible for inclusion in the

data analysis (Table 2). Most patients were age ‡50 years,

female, and white, with a history of hypertension and 1 to 2

visits with their PCP in the preindex period. Approximately

90% were identified as nonusers of MyOchsner. In the

unweighted analysis, the effect size of differences in patient

characteristics between users and nonusers was >0.1 on all

factors except for sex and chronic conditions. Additionally,

in the unweighted analysis, a higher proportion of users

(47.5%) compared to nonusers (7.4%) were new to Ochsner

primary care during the preindex period. In the weighted

data analysis, the effect size difference was <0.1 for all

characteristics, indicating that IPTW reduced case-mix

differences between the study groups.

Changes in Annual Rates of Service Utilization
In the unadjusted difference-in-difference analysis com-

paring portal users to nonusers (Table 3), the rate of PCP

visits increased at a rate of 0.4 per patient per year, which

among 100,000 patients translates into 40,000 visits per

year (P<0.001). The rate of telephone encounters also

increased among portal users compared to nonusers by 0.5

per patient per year, or 50,000 calls annually per 100,000

(P<0.001). Specialty visits increased at a rate of 12.6 per

1,000 patients per year, or 1,260 per 100,000 patients

(P<0.001). ED visits increased at a rate of 16.4 per 1,000

patients per year, or 1,640 visits per 100,000 patients

(P<0.01). Finally, we observed a decrease in the rate of

inpatient hospitalization (–4.6 per 1,000 patients per year);

however, this difference was not statistically significant.

Table 5. Generalized Estimating Equation Modeling to Compare Postindex to Preindex Blood Pressure (BP) and
Hemoglobin A1c (HbA1c) Levels

Patients with Hypertension
(Estimates in mmHg, SE)

Patients with Diabetes
(Estimates in %, SE)

All SBP
(n¼92,171)

SBP ‡140
(n¼31,017)

All DBP
(n¼92,171)

DBP ‡90
(n¼10,482)

All HbA1c
(n¼5,296)

HbA1c ‡8
(n¼1,568)

Group comparison of changes in
BP or HbA1c

Baseline difference: portal user vs
nonuser

–0.13 (0.21) –0.32 (0.26) 0.46 (0.13)a –0.14 (0.21) –0.06 (0.05) 0.04 (0.09)

Time –0.82 (0.07)a –7.7 (0.11)a –1.2 (0.04)a –8.2 (0.11)a –0.1 (0.01)a –0.61 (0.03)a

Interaction between time and
intergroup difference of
changes in BP or HbA1c

–0.57 (0.29) –1.1 (0.42)b –0.33 (0.17) –1.2 (0.34)a –0.13 (0.06)c –0.43 (0.13)b

Covariate associations with
changes in BP or HbA1c

Age ‡50 vs <50 1.1 (0.10)a 1.2 (0.17)a –4.2 (0.06)a –1.7 (0.12)a –0.64 (0.03)a –0.54 (0.05)a

Female vs male –0.08 (0.07) 0.35 (0.11)b –1.8 (0.04)a –1.3 (0.11)a –0.13 (0.01)a 0.06 (0.03)

Black vs white race 3.1 (0.08)a 2.0 (0.11)a 2.6 (0.04)a 1.6 (0.11)a 0.33 (0.02)a 0.45 (0.03)a

Charlson comorbidity index score 0.06 (0.02)a 0.15 (0.02)a –0.57 (0.01)a –0.11 (0.03)a 0.01 (0.0)a 0.01 (0.01)

Insurance

Commercial (reference) . . . . . . . . . . . . . . . . . .

Medicaid –0.09 (0.29) 1.6 (0.45)a 0.14 (0.18) 1.1 (0.38)b 0.28 (0.09)b 0.46 (0.11)a

Medicare 1.6 (0.08)a 1.1 (0.12)a –3.9 (0.05)a –0.73 (0.14)a –0.36 (0.02)a –0.25 (0.03)a

Total number of primary care
provider encounters

–0.16 (0.02)a –0.35 (0.03)a –0.20 (0.01)a –0.08 (0.04) 0.01 (0.0)c –0.01 (0.01)

Total number of telephone
encounters

–0.03 (0.01)b –0.01 (0.02) 0.02 (0.01)b –0.01 (0.02) 0.01 (0.0)a –0.003 (0.0)

Total number of specialty
encounters

–1.4 (0.27)a –1.6 (0.43)a –2.3 (0.16)a –1.1 (0.66) 0.75 (0.05)a 0.05 (0.07)

aP<0.001.
bP <0.01.
cP<0.05.
DBP, diastolic blood pressure; SBP, systolic blood pressure.
Note: To interpret BP or HbA1c estimates, an increase in or a comparatively higher SBP, DBP, or HbA1c is indicated by a positive estimate. A decrease in
or a comparatively lower SBP, DBP, or HbA1c is indicated by a negative estimate. For example, when examining the effect of race on changes in SBP over
time among patients with preindex SBP ‡140, blacks compared to whites have 2.0 mmHg higher SBP.
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In the adjusted GEE analysis (Table 4), multiple factors
were associated with service utilization rates. Older age was
associated with increased rates of PCP and telephone
encounters (rate ratio >1.0) but with lower rates of ED visits
(rate ratio <1.0). Females compared to males had signifi-
cantly higher service utilization rates for PCP, telephone,
and ED encounters but a lower rate of subspecialty visits. A
similar trend was observed for black patients compared to
whites except that black patients also had a significantly
higher rate of inpatient hospitalization. An increased number
of comorbidities (Charlson comorbidity index score) and
Medicare insurance were associated with increases in
utilization for all service types. Patients with Medicaid had
significantly higher utilization for all service types except
specialty care. Preindex rates of service utilization differed
among study groups, whereby portal users compared to
nonusers had significantly higher rates of telephone, ED,
and inpatient hospitalization encounters and a lower rate of
specialty encounters. Over time, portal users compared to
nonusers had significantly higher rates of PCP and
telephone encounters; however, the differences in all other
encounter types were not significant.

Time Trends in Blood Pressure and Glucose
Table 5 displays the adjusted GEE analysis comparing

postindex to preindex trends in BP and HbA1c. Among
patients with preindex systolic BP (SBP) ‡140 mmHg or
diastolic BP (DBP) ‡90 mmHg, portal users compared to
nonusers had a greater decline in BP, although the
between-group difference was small (mmHg [SE], –1.1
[0.42] and –1.2 [0.34], respectively; both P<0.01). Further,
among patients with preindex SBP ‡140 mmHg, older age,
female sex, black race, Charlson comorbidity index score,
and Medicaid/Medicare insurance were significantly asso-
ciated with increases in SBP, while PCP and specialty
encounters were associated with decreases in SBP. In
contrast, among patients with preindex DBP ‡90 mmHg,
only black race and Medicaid insurance were significantly
associated with increases in DBP, while older age, female
sex, Charlson comorbidity index score, and Medicare were
associated with decreases in DBP.

Compared to nonusers with diabetes, portal users with
diabetes had greater decreases in HbA1c (all patients, %
[SE], –0.13 [0.06]; patients with a preindex HbA1c ‡8, –0.43
[0.13]; both P<0.05). Among patients with a preindex
HbA1c ‡8, black race and Medicaid insurance were
associated with increases in HbA1c, while older age and
Medicare insurance were associated with decreases in
HbA1c. The relationship between HbA1c and other patient
characteristics was not statistically significant.

DISCUSSION
Among patients with hypertension or diabetes, we found

that portal users had higher rates of in-person PCP visits
and telephone encounters; however, differences in the rates
of encounters with specialty services, ED, and inpatient
hospitalization were not significant. We also observed that
portal use was associated with mild decreases in BP and
HbA1c levels among our population. Because of the health
service delivery redesign efforts that occurred concurrently
with portal implementation, our findings likely reflect a
combination of patient-, practice-, and system-level factors

that are associated with portal use, service utilization, and
clinical outcomes.

Multiple patient-level factors may explain our study
findings. For example, during the study period, patients
who were new to Ochsner primary care were more likely to
be portal users compared to established patients. In fact, in
the unweighted data, we observed a higher proportion of 0
PCP visits in the preindex period among portal users
compared to nonusers. This pattern may reflect the
differential impact of marketing enrollment to patients who
have already established effective ways of navigating
services and communicating with providers vs new patients
who may readily accept portal use as the expected norm
when accessing a new provider. We therefore employed
IPTW to reduce case-mix differences between portal users
and nonusers in our examination of the relationship
between portal user status and service utilization. Notably,
patients who are proactive in interacting with the health
system are probably more likely to adopt portal use as
another means of accessing services. Among patients with
chronic illnesses, care received prior to accessing patient
portals, the demand for different types of health services,
and patient preferences for how to access services may
contribute to patient choice about using patient portals.14

Patient race and ethnicity, education level, health literacy,
degree of comorbid conditions, attitudes/preference for
using technology, portal usability, and provider endorse-
ment may also influence use.2,15 In our study, we adjusted
the multivariate analysis for comorbid conditions, preindex
service use patterns, and patient demographics.

Portal technology alone does not explain utilization
patterns within our health system. The adult primary care
services at OHS actively endorsed portal use as a practice-
and system-level intervention. The portal was implemented
within the context of primary care, with leadership employ-
ing lean management principles to redesign care team
workflows, using nonphysician staff to reduce response
times to patient portal and telephone messages, promoting
same-day appointments, and increasing after-hour appoint-
ments as part of the practice reengineering strategy. There
was no evidence that nonphysician contact resulted in
higher utilization because of less-sophisticated care man-
agement patterns.

We observed slightly greater improvements in BP and
HbA1c levels among portal users compared to nonusers.
Portal use, however, may be a vehicle for and a surrogate
measure of patient engagement and self-management. Our
study findings contrast with Wagner et al who found that
having access to personal health records had no impact on
BP control, patient activation, perceptions of quality or
medical utilization.11 Tenforde et al reported in an observa-
tional study that portal usage was associated with improve-
ments in diabetes quality measures.10 Some studies have
suggested that use of secure messaging may play a role in
successfully achieving quality metrics for chronic disease
management.7-9 Portal use in conjunction with case
management appears to be the most effective strategy for
engaging patients in using the technology and improving
chronic disease management.2 Nonetheless, even after
accounting for portal use status, our study demonstrates
that a complex array of patient demographic factors may still
affect clinical outcomes.
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Our study has several limitations. This study reflects the
experience of one organization and may have limited
external generalizability. We restricted our analysis to
patients with hypertension or diabetes and only examined
the most common specialty services accessed by this
population. We cannot draw conclusions about other
populations. Nonetheless, we describe the organizational
context for portal implementation to provide insights into
concurrent healthcare delivery redesign strategies that may
be associated with portal usage in settings utilizing similar
approaches. We do not know why some patients opted to
use the portal while others did not. We did not have access
to measures of patient activation, health behaviors (eg, diet
and exercise), health literacy, education, income/poverty
level, or other social determinants of health in our sample
population. We also did not have access to information
about provider practice patterns (eg, medication intensifi-
cation) that may influence BP and glucose control. Selection
bias whereby any of these factors may have influenced
portal use, utilization, or clinical outcomes remains a
concern. Although randomization of patients to portal use
or nonuse during systemwide implementation would have
eliminated selection bias, doing so would not have been
practical given the health system’s priority for expanding the
use of portal technology. We therefore employed IPTW, a
widely accepted statistical methodology for reducing
selection bias in retrospective observational studies. Be-
cause this study is retrospective, data interpretation is
limited by missing or incomplete data. OHS is an open
health system, and like most provider organizations, we did
not have access to claims data for all payers. We do not
know whether the ED encounters and inpatient hospitaliza-
tion data accurately reflect patient use of these services.
Estimates of the association between portal use and service
utilization may be inaccurate if patients received care
elsewhere. In any large study, one may find statistical
differences that are not clinically significant. In contrast to
the relatively small between-group differences in observed
time trends for BP and HbA1c, an increase of 40,000 in-
person visits and 50,000 calls represents a substantial
increase in staff workload for which provider organizations
must have effective workflow strategies.

CONCLUSION
In our health system, patient portal implementation

emphasized improving accessibility through online sched-
uling and timely response to secure messaging. Chronic
disease management was not a major focus in the early
phases. As such, we observed clinically relevant increases
in PCP and telephone encounters and smaller changes in
BP and HbA1c levels (albeit trending in the desired
direction). Our study was not designed to capture whether
staff or providers perceived that work productivity was
positively or negatively impacted by the incorporation of the
patient portal into workflow redesign or whether the quality
of care achieved was worth the effort. Therefore, future
research must not only examine the role of specific
healthcare delivery redesign strategies and portal features
in mediating the relationship between portal use, service
utilization, outcomes, and cost of care but simultaneously
incorporate assessments of staff/provider perceptions of
their work environment.
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