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Abstract
Objective: No studies have addressed the use of electronic personal

health records (e-PHRs) for self-management in complex neurological

disorders. We assessed and tested an Internet-based self-management

system that utilized the e-PHR and determined its impact on self-

assessed well-being, clinician-assessed well-being, and healthcare utili-

zation in patients with multiple sclerosis (MS). Materials and Methods:

Subjects were randomized to usual care (a secure Web-based messaging

system) or active intervention, which included secure messaging, self-

monitoring, self-management of MS symptoms, and communication

about upcoming clinic visits. Computers and Internet access were pro-

vided. Subjects were included if they had MS, lived within the county or

region surrounding our MS center, had at least two appointments at our

center in the previous 12 months, and demonstrated basic typing and

computer skills. Study duration was 12 months. Results: Of 220 subjects

completing informed consent, 206 met the inclusion criteria. At the

study’s end, 83 subjects remained in the usual care group and 84 in the

enhanced care group. Both groups used the available system compo-

nents. The groups did not significantly differ on the primary endpoints or

healthcare utilization. Conclusions: Self-management support is an

emerging aspect of chronic care management. We established the fea-

sibility of conducting a randomized, controlled trial using e-PHRs for

patient self-management. We did not find that e-PHR–enabled self-

management augmented multidisciplinary MS center-based care, possi-

bly because the differences between interventions were not great enough.

Key words: clinical trials randomized controlled (CONSORT agree-

ment), multiple sclerosis, outcome research

Introduction

I
ndividuals living with chronic illness are responsible for much of

their disease management.1 Although patients have many op-

tions for documenting and monitoring their self-management,

the use of electronic personal health records (e-PHRs) is grow-

ing.2 The benefits of patient self-management using e-PHRs have

been well documented in diabetes and cardiovascular disease cases:

subjects with both conditions improved on seven health status

variables,3 and diabetics had improved hemoglobin A1c and low-

density lipoprotein as well as systolic and diastolic blood pressure.4

No comparable published studies address the use of e-PHRs for

neurological disorders. Patients with multiple sclerosis (MS) are

largely responsible for administering their disease-modifying ther-

apies and managing symptoms. Although feasibility and pilot studies

have assessed the benefit of telehealth interventions to guide patients

with MS through home rehabilitation programs,5–7 little is known

about the effectiveness of patient self-management for MS.

Therefore, we investigated the effectiveness of self-management

in MS. We expanded a secure Web-based electronic messaging sys-

tem and then conducted a practical, randomized clinical trial8 to

assess differences in patient outcomes between the original and ex-

panded systems. The expanded system permitted access to all features

of the original system and also allowed patients to monitor MS-

related symptoms, make decisions about seeking help for symptoms,

and notify their clinicians of issues to discuss at upcoming ap-

pointments. We hypothesized that patients using the enhanced sys-

tem would experience better clinician- and self-assessed MS health

status, improved sense of self-efficacy for disease self-management,

greater satisfaction with care, and lower healthcare utilization.

Methods
MELLEN CENTER CARE ONLINE SYSTEM DEVELOPMENT

In 1998, we developed Mellen Center Care Online (MCCO), a se-

cure, Internet-based system of asynchronous electronic messaging

between our clinicians and established MS patients at the Cleveland

Clinic’s Mellen Center for Multiple Sclerosis Treatment and Research.

The Mellen Center, a multidisciplinary MS center, provides ongoing

care for *7,000 MS patients annually. Key MCCO system compo-

nents were designed to be integrated with the routine processes of

neurological care. A pilot study demonstrated that patients used the

system to initiate electronic communication with their healthcare

providers to manage their disease.9 Patients communicated with staff

using structured screens that guided them in providing clinical in-

formation, thereby enhancing the staff’s ability to provide asyn-

chronous consultation about the patients’ changing healthcare

concerns.

For the present project, the original MCCO system was expanded

and then tested in a randomized trial. The expanded MCCO func-

tionality included a self-monitoring and self-management system

that allowed users to longitudinally assess their MS symptoms using
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the MS Quality of Life Inventory10 and receive graphical feedback

about their current, most recent, and baseline scores for each MS

Quality of Life Inventory scale. This component also permitted them

to evaluate symptom changes and make decisions about responding

to changes in their symptoms. Patients were prompted to conduct this

self-monitoring in its entirety on a quarterly basis, could select in-

dividual scales for self-monitoring on a monthly basis, and could

review their scores at any time. For the quarterly self-monitoring, the

system sent a prompt to a patient-designated e-mail address and

included a link to the secure MCCO site.

Four response options were available after patients conducted

any self-monitoring: they could contact the clinical team about

symptom changes, seek information about that symptom by

linking to Web sites vetted for the study, take both actions, or take

no action.

The second added component permitted users to conduct ap-

pointment preparation. Patients received an automated e-mail at

2 weeks in advance of an appointment for a routine physician or

advanced practice clinician (APC)—advanced practice nurse or

physician assistant—visit. If they did not respond to this prompt, a

second e-mail was sent 1 week later. After logging onto the MCCO

system, patients were prompted to identify questions or issues they

wanted to address during the upcoming appointment; these were

then sent directly to the clinician. Users who completed the ap-

pointment preparation were later contacted electronically to de-

termine the extent to which those issues were addressed during the

appointment.

USABILITY ASSESSMENT OF THE ENHANCED SYSTEM
Feedback from users of the original messaging system was con-

sidered during the design phase of the enhanced system. The enhanced

system was further evaluated and modified based on feedback from

focus groups who tested and reviewed the new system.11

PRACTICAL, RANDOMIZED CLINICAL TRIAL

Standard protocol approval, registration, and patient consent. The

Cleveland Clinic IRB approved this trial, and all enrolled partici-

pants completed written informed consent. The trial is registered at

the National Institutes of Health and can be accessed at http://

projectreporter.nih.gov/project_info_details.cfm?aid¼7125093&icde¼
3218116.

We compared the clinical impact of the enhanced system to the

original system in a randomized, controlled trial using practical

clinical trial methodology.8 Practical clinical trials select clinically

relevant alternative interventions to compare, include a diverse

population of study participants, recruit participants from hetero-

geneous practice settings, and collect data on a broad range of health

outcomes. We hypothesized that the subjects randomized to having

access to all three system components would have better outcomes on

the measures described below than the subjects who had access to the

original system, which employed only secure electronic messaging.

Subjects were enrolled for 12 months. The protocol also allowed for a

6-week window on either side of the scheduled exit date. For ex-

ample, if a subject had a scheduled clinical appointment at 3 weeks

before the scheduled exit and could not return for a separate exit

visit, he or she would complete the study at that clinical visit.

Subjects. Patients were included if they had clinically definite MS,

resided in the county where the Mellen Center is located or in one of

the five surrounding counties, and had completed at least two ap-

pointments with a physician or an APC at our center in the 12 months

previous to enrollment. The geographic restriction was necessary as

we installed computers and established Internet access for partici-

pants who did not have them. The prior appointment restriction

helped to ensure that patients were included only if they received

their primary neurological care at our center. Individuals also had to

demonstrate that they could turn a computer on and off, send an

e-mail message, and pass a typing test.

The automated recruitment process that generated a study pop-

ulation representative of the potential participants has been de-

scribed elsewhere.12 Briefly, the MCCO system regularly queried our

electronic health record system (EpicCare; Epic Systems Corpora-

tion, Verona, WI) during the study period. The medical record

numbers of identified patients were placed in a secure electronic

‘‘dynamic potential patient pool,’’ meaning that eligibility could

change depending on the number of physician or APC visits a pa-

tient completed in the preceding 12 months and whether he or she

moved into or out of the designated geographic area. Patients were

randomly assigned to the original (MCCO-original) or enhanced

system (MCCO-enhanced) after collection of all baseline data. The

study coordinator requested a randomization assignment from the

automated randomization program after patients were stratified so

that the two groups were balanced with respect to computer ability and

number of subjects (1:1 allocation). Given the nature of this study,

neither subjects nor study personnel were blinded to study assign-

ment; study personnel were not blinded to data collection of outcome

variables.

Intervention. Both groups had access to the secure asynchronous

electronic messaging component of the system and could generate

messages. Because this messaging component was routinely avail-

able to and utilized by Mellen Center patients, it was considered

standard care. Patients in the MCCO-enhanced group had access to

the secure electronic messaging plus the new MCCO components.

Measures. All measures were assessed at baseline and month 12

under the study coordinator’s supervision. Consistent with practical

trial methodology, a number of primary outcome measures were

assessed: the Sickness Impact Profile (SIP),13 the MS Functional

Composite,14 and the Control Subscale of the MS Self-Efficacy

Scale.15 The control subscale measures confidence in one’s ability to

manage disease symptoms, reactions to disease-related symptoms,

and disease impact on life activities. The Seniors’ General Satisfac-

tion and Physician Quality of Care16 was modified so that the ques-

tions referred to their MS care at the Mellen Center over the previous
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3 months. The Euro-Quality of Life 517 was used to quantify general

health-related quality of life. Self-reported healthcare utilization was

assessed as a secondary measure.

We also measured potential mediating variables: sex, age, marital

status, years of education, ethnicity, work status, having a computer

in the home prior to the study, and MS disability as assessed with

the Incapacity Status Scale.18 Cognitive status was assessed via

computer, using the MicroCog program.19 Process measures of

system utilization, including number and type of messages initi-

ated by all subjects, were automatically captured. Scheduled self-

monitoring and appointment preparation activities were collected

electronically for the MCCO-enhanced group. At the end of the study,

satisfaction with the MCCO system was assessed according to group

assignment.

Statistical analysis. Only those subjects who completed the study

were included in the analysis. Descriptive analyses were conducted to

summarize patient baseline characteristics, which were compared

between MCCO-original and MCCO-enhanced groups. Chi-square

tests were used for categorical variables and t-tests for continuous

variables. Analysis of covariance for continuous outcomes and

logistic regression analysis for dichotomous outcomes were used to

compare between the groups, with adjustment for covariates. A sample

size of 112 subjects for each group was estimated. Based on Table 1

of the SIP User’s Manual and Interpretation Guide,13 we estimated

the mean ( – standard deviation) SIP score in our patients to be

*21.0 – 12.0. A realistic and clinically meaningful improvement

would be a three-point reduction in this score. Under these assumptions

and using a one-tailed, 0.05 analysis of covariance t-test, a sample size

of 224 gives powers from 0.85 to 0.93. All tests were two-tailed, and all

data are reported as least square means with standard error of the mean.

A p-value of �0.05 was considered significant. All analyses were

conducted using SAS version 8.2 (SAS Institute, Cary, NC).

Results
Of 2,042 patients who received letters of invitation, 440 requested

additional information and 220 patients completed informed con-

sent, but 14 of the latter did not meet the typing and computer skills

criteria. Thus, 206 subjects were enrolled. At the study’s end, 83

subjects remained in the MCCO-original group and 84 remained in

the MCCO-enhanced group (Fig. 1). Data were incomplete for 18

subjects, but available data were included in the analysis. Patients

were recruited from November 2004 through October 2007; follow-

up occurred for 12 months after enrollment.

GROUP CHARACTERISTICS AT BASELINE
The MCCO-original and MCCO-enhanced groups were similar on

most demographic characteristics and outcome measures (Table 1):

only the percentage of women differed (85% MCCO-original vs. 72%

MCCO-enhanced; p¼ 0.02). In comparison with the 167 subjects who

completed the study, the 39 who did not finish had higher (worse)

scores on the SIP (19.9 – 13.6 completers vs. 25.7 – 13.2 non-

completers; p¼ 0.02) (Table 2).

SYSTEM UTILIZATION

Messaging. The types of messages sent and the number of individ-

uals sending the messages generally were evenly distributed between

the two groups, with 96 (92%) of the MCCO-original subjects and 86

(84%) of the MCCO-enhanced group having sent at least one message

(Table 3). The type of message sent most often in each group was to

report a change in symptoms (135 of all 439 messages sent; 31%). The

fewest number of messages sent were those for prescription refills or

requests for forms.

MCCO-enhanced self-monitoring. The MCCO-enhanced group re-

ceived quarterly automated notifications to complete a scheduled

self-monitoring. The number of prompts each subject received

varied depending on when they exited the study. A total of 395

unique notifications to complete self-monitoring were sent to the

102 patients in the MCCO-enhanced group. Of these patients, 67

(66%) responded to 165 (42%) prompts. Twelve (12%) patients

completed all their scheduled self-monitoring sessions. Forty (39%)

patients conducted at least one unscheduled self-monitoring, and

they evaluated themselves on at least two scales. The scales most

commonly used for unscheduled self-monitoring were the SF-36

Physical and Mental Component Summary Scales (40 individu-

als conducted 82 self-monitorings) and the Modified Fatigue

Impact Scale (39 individuals conducted 82 self-monitorings).

The scale least often selected for self-monitoring was the Sexual

Satisfaction Scale (34 individuals conducted 70 self-monitorings).

In response to conducting or reviewing their self-monitoring

results, subjects were more likely to search Web sites (130 links/

31 patients) than to contact their clinician (30 messages/13

patients).

MCCO-enhanced appointment preparation. Of the 102 patients, 21

did not have a scheduled physician or APC visit during their

12-month study enrollment. The remaining 81 patients had 381

scheduled appointments, of whom 37 completed 89 appointment

preparations.

PRACTICAL, RANDOMIZED, CONTROLLED
TRIAL ENDPOINTS

At the end of the study, the MCCO-original group had higher

general health-related quality of life as measured by the Euro-

Quality of Life 5 Visual Analog Scale ( p¼ 0.04). No other be-

tween-group differences were found. After adjustment for age,

gender, ethnicity, work status, and cognitive ability, the SIP score

in the MCCO-original group was 21.7 – 2.0 and 22.4 – 1.8 in the

MCCO-enhanced group ( p¼ 0.77). Similarly, neither the MS

functional composite score (�0.80 – 0.24 vs. �0.63 – 0.22,

MCCO-original vs. MCCO-enhanced, p¼ 0.51) nor the MS Self-

Efficacy Control Scale (64.5 – 2.8 vs. 62.5 – 2.6, MCCO-original

vs. MCCO-enhanced, p¼ 0.50) differed. In both groups,

change from baseline scores on these measures was very limited

(Table 4).
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Table 1. Baseline Characteristics in the Mellen Center Care Online-Original and Mellen Center Care
Online-Enhanced Patient Self-Management Groupsa

CHARACTERISTIC
MCCO-ORIGINAL

(N¼ 104)
MCCO-ENHANCED

(N¼ 102) P-VALUE

Demographic features

Female (%) 85% 72% 0.02

Age (mean – SD) 48.1 (9.7) 48.1 (9.1) 0.95

Married (%) 63% 61% 0.80

Years of education (mean – SD) 14.6 (2.6) 14.7 (2.6) 0.80

White (%) 75% 78% 0.56

% employed 67% 55% 0.07

Computer at home prior to study (%) 65% 66% 0.96

Measures of clinician-assessed functioning

Incapacity status scale (mean – SD) 12.3 (9.2) 12.7 (8.2) 0.71

Measures of cognitive function

MicroCog—mean general functioning19 81.3 (22.3) 82.8 (21.4) 0.63

MicroCog—mean general proficiency19 91.3 (18.1) 92.0 (14.7) 0.76

Measures of primary outcomes

SIP13 20.4 (15.3) 21.7 (11.9) 0.50

MSFC14 �0.67 (2.0) �0.56 (1.7) 0.68

MSSE15 64.5 (17.2) 59.7 (17.3) 0.046

SGSPQ-GSMC16 23.3 (4.5) 23.4 (4.1) 0.82

SGSPQ-PPQ16 32.8 (3.1) 32.9 (3.5) 0.84

EQ-5D index score 0.75 (0.18) 0.75 (0.17) 0.98

EQ-5D Visual Analog Scale 73.4 (15.7) 75.5 (18.7) 0.38

Measures of healthcare utilization

Hospitalized within prior 3 months 6.9% 4.8% 0.57

Admitted to ED within prior 3 months 12.8% 7.7% 0.26

Missed paid employment within prior

3 months (only those employed)

17.1%

(n¼ 70)

16.1%

(n¼ 56)

0.87

Ever paid for someone to help with daily activities

within prior 3 months

10.8% 17.3% 0.23

Number of medical office visits within prior 3 months 6.55 (8.08) 6.17 (8.52) 0.70

Number of home health visits within prior 3 months 0.45 (1.99) 2.21 (14.2) 0.21

Number of prescriptions within prior 3 months 6.42 (4.39) 6.93 (5.39) 0.45

aAll data shown are least square means and standard error, unless otherwise indicated.

ED, emergency department; EQ-5D, Euro-Quality of Life 5; MCCO, Mellen Center Care Online; MSFC, Multiple Sclerosis Functional Composite; MSSE, Multiple Sclerosis Self-

Efficacy Control Scale; SD, standard deviation; SGSPQ-GSMC, Seniors’ General Satisfaction and Physician Quality of Care–General Satisfaction with Medical Care; SGSPQ-

PPQ, Seniors’ General Satisfaction and Physician Quality of Care–Perception of Physician Quality; SIP, Sickness Impact Profile.
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Discussion

We report the first randomized clinical trial of a Web-based patient

self-management intervention integrated with an e-PHR for any

neurological disease. We demonstrated that such a trial is feasible to

construct, enroll patients, and implement. Using a novel randomized,

automated recruitment system that included broad inclusion criteria

and actively solicited participation, we recruited a sample of patients

that is typical of the general MS clinical population and specifically

representative of the patients at our MS center. Thus, we consider the

study sample and findings to be generalizable to other MS clinic

patients.12

The enrolled patients were predominantly female, white, and *50

years old, with a mean educational level beyond high school. Mea-

sures of physical and cognitive abilities suggest that subjects were

minimally to moderately impaired. The two groups were comparable

on most pertinent variables.

Although the disease-specific system components and content

make it difficult to compare our system utilization to that reported for

other Web-based self-management programs, each component was

utilized, with subjects (88%) from both groups using the messaging

function and 64% (66/102) of the MCCO-enhanced group responding

to prompts to complete scheduled self-monitoring. The retention rate

(81%) from this 12-month intervention is comparable (79%) to that

reported by Lorig et al.3 at 1 year after a 6-week Internet-based chronic

disease intervention for patients with a variety of conditions and is greater

than that for a large 5-year (n¼ 985, retention rate: 52%) Internet-based

intervention for diabetes management.4 These comparisons must be

viewed cautiously, given the nature and duration of the interventions.

However, our hypotheses were not confirmed. We found no sig-

nificant differences for the primary outcome measures. Several

reasons may account for this lack of effect. First, the anticipated

three-point change in SIP, which was the basis of our sample size

calculation, did not occur. In fact, clinical change was minimal from

baseline to study month 12 for the majority of outcome measures.

Most MS clinical trials designed to test medications involve a study

period of 2 years or more, whereas we looked for differences in

endpoints over 12 months. Although we did not determine the

number of participants with relapsing-remitting or primary pro-

gressive MS, a significant proportion of subjects were more likely in

the relapsing-remitting stage of the disease. Given the slowly pro-

gressive nature of relapsing-remitting MS, this may account for a

minimal change; if patients do not experience a change in symptoms,

they may be less likely to use the system. Second, the number of

individuals who did not complete the study was larger than estimated

in the sample size calculation, thus influencing the power to detect

Completed informed consent
n = 220

Failed computer or typing assessment
n = 14

Patients randomly selected from dynamic patient pool and mailed letters of invitation
n = 2,042

Completed phone interview

n = 440

Stated not interested

n = 157

Eligible, did not 
complete informed 

consent

n = 56

No longer eligible

n = 7

Dropped out
n = 18

Completed n = 84
Exit data incomplete

n =10

Patient preference
n = 5

Did not respond
n = 11

Moved from area
n = 2

Patient preference
n = 4

Did not respond
n = 12

Change in health status
n = 1

Difficulty using system
n = 2

Moved from area
n = 2

Dropped out
n = 21

Randomized to original system
n = 104

Randomized to enhanced system
n = 102

Completed n = 83
Exit data incomplete

n = 8

Fig. 1. Flowchart of subject disposition throughout the study. At the study’s end, 83 subjects remained in the Mellen Center Care Online
(MCCO)-original group and 84 remained in the MCCO-enhanced group.
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differences. Finally, this intervention was patient-driven and de-

signed to allow the participant to determine the amount of inter-

vention. Although many features of the enhanced system were used,

it is possible they were not utilized often enough to make a difference

in outcomes. Since this study was initiated, several reports have

suggested that there are barriers to patients with MS actively

engaging in health promotion20 and self-care decision making.21

Additionally, several recent studies indicate interactive self-

management interventions that involve clinical staff as active partners

who engage participants in goal-setting, monitoring, and education

produce better results22,23; the Agency for Healthcare Research and

Quality has suggested such an approach.24 As our system does not

involve direct patient–clinician interaction, our findings support these

studies. Although the utilization of the enhanced MCCO system sug-

gests that these features may be useful components to include in future

systems, perhaps a more active intervention that permits subjects to

determine which aspects of self-management they want to address

(e.g., fatigue management or increased exercise tolerance) and includes

Table 2. Comparison of Subjects Who Did Complete with Those Who Did Not Complete the Studya

DEMOGRAPHIC FEATURE OR SCALE
COMPLETERS

(N¼ 167)
NONCOMPLETERS

(N¼ 39) P-VALUE

Female (%) 79.64% 70.73% 0.22

Age (SD) 45.86 (7.23) 48.69 (10.13) 0.14

% married 64.67% 51.22% 0.11

Years of education (SD) 14.8 (2.6) 14.2 (2.6) 0.19

White (%) 77.84% 73.17% 0.32

Employed (%) 107 (64%) 19 (49%) 0.08

Computer at home prior to study (%) 114 (68%) 21 (54%) 0.09

Incapacity status scale (mean – SD) 12.6 (9.0) 12.3 (7.3) 0.85

MicroCog—mean general functioning19 82.0 (21.9) 82.1 (21.8) 0.98

MicroCog—mean general proficiency19 92.5 (16.4) 87.8 (16.2) 0.12

SIP13 19.9 (13.6) 25.7 (13.2) 0.02

MSFC14 �0.60 (1.86) �0.71 (1.78) 0.73

MSSE15 62.1 (17.4) 62.2 (17.6) 0.97

SGSPQ-GSMC16 23.5 (4.2) 22.6 (4.6) 0.28

SGSPQ-PPQ16 33.1 (3.0) 32.1 (4.1) 0.18

EQ-5D index score17 0.76 (0.17) 0.73 (0.18) 0.46

EQ-5D Visual Analog Scale17 75.8 (16.1) 68.8 (20.8) 0.057

Ever hospitalized 6.9% 4.8% 0.57

Ever admitted to ED 12.8% 7.7% 0.26

Ever missed paid employment in previous 3 months

(only those employed)

17.1%

(n¼ 70)

16.1%

(n¼ 56)

0.87

Ever paid for someone to help with daily activities 10.8% 17.3% 0.18

Number of medical office visits 6.55 (8.08) 6.17 (8.52) 0.70

Number of home health visits 0.45 (1.99) 2.21 (14.2) 0.21

Number of prescriptions 6.42 (4.39) 6.93 (5.39) 0.45

aAll data shown are least square means and standard error.

SGSPQ-GSMC, Seniors’ General Satisfaction and Physician Quality of Care—General Satisfaction with Medical Care; SGSPQ-PPQ, Seniors’ General Satisfaction and Physician

Quality of Care—Perception of Physical Quality.
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Table 3. Type and Number of Secure Electronic Messages Initiated by MCCO-Original and MCCO-Enhanced
Self-Management Groups

TOTAL MESSAGES, MCCO-ORIGINAL MCCO-ENHANCED
TYPE OF MESSAGE N (SUBJECTS, N) MESSAGES, N (SUBJECTS, N) MESSAGES, N (SUBJECTS, N)

Report change in symptoms 135 (50) 57 (26) 78 (24)

Question about medication or treatment 95 (37) 42 (17) 53 (20)

Prescription refill request 61 (30) 32 (16) 29 (14)

Appointment request 75 (35) 41 (17) 34 (18)

Request completion of forms, letters,

equipment authorization

73 (30) 42 (20) 31 (10)

Total 439 (182)a 214 (96) 225 (86)

aThe results represent messages from subjects who did and did not complete the study.

Table 4. Comparison of Primary Endpoints and Healthcare Utilization Between Groups in the Practical,
Randomized, Controlled Triala

MEASURE MCCO-ORIGINAL MCCO-ENHANCED P-VALUE

SIP13 21.7 (2.0)

(n¼ 76)

22.4 (1.8)

(n¼ 75)

0.77

MSFC14 �0.80 (0.24)

(n¼ 81)

�0.63 (0.22)

(n¼ 84)

0.51

MSSE15 64.5 (2.8)

(n¼ 77)

62.5 (2.6)

(n¼ 77)

0.50

SGSM-GSC16 23.3 (0.72)

(n¼ 77)

23.2 (0.67)

(n¼ 77)

0.96

SGSM-PC16 33.2 (0.47)

(n¼ 77)

33.7 (0.43)

(n¼ 77)

0.30

EQ-5D index score17 0.757 (0.025)

(n¼ 75)

0.756 (0.023)

(n¼ 75)

0.96

EQ-5D Visual Analog Scale17 76.3 (2.6)

(n¼ 75)

70.2 (2.4)

(n¼ 74)

0.04

Ever hospitalized 1.24% (2.04%)

(n¼ 80)

2.86% (1.87%)

(n¼ 83)

0.46

Ever admitted to ED 3.4% (4.1%)

(n¼ 80)

12.4% (3.8%)

(n¼ 83)

0.08

Ever missed paid employment in previous 3 months

(only those employed)

3.7% (7.1%)

(n¼ 55)

14.1% (6.8%)

(n¼ 48)

0.17

Days paid for someone to help with daily activities 0.25 (0.058)

(n¼ 80)

0.15 (0.052)

(n¼ 83)

0.10

Number of medical office visits 7.36 (1.59)

(n¼ 70)

8.53 (1.31)

(n¼ 77)

0.46

Number of home health visits 1.58 (0.42)

(n¼ 70)

0.79 (0.34)

(n¼ 77)

0.058

Number of prescriptions 11.0 (1.10)

(n¼ 80)

10.5 (1.00)

(n¼ 82)

0.68

aResults are adjusted for age, gender, marital status, race, years of education, work status, and MicroCog general proficiency. All data shown are least square means and

standard error.
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self-management support as described above would be more effective.

Finally, the amount of intervention between the two groups may have

been insufficient to produce between-group differences; in particular,

this is suggested by the findings that only a minority of patients used

the appointment preparation function and fewer than expected used

the self-monitoring function.

This study has several limitations. This intervention was designed

to assist patients with a wide variety of symptoms to improve self-

management. More targeted, goal-directed interventions may have

greater benefit. The duration of the intervention may have also

limited its impact.

In conclusion, we found that individuals in both groups used

the assigned components of our self-management system, but that

the enhanced system did not lead to the expected improvements in

patient- and clinician-reported outcomes. Nonetheless, this study

demonstrates the feasibility of conducting practical trials using

Internet-based systems that interface with e-PHRs. This trial serves as

a possible model for using practical, controlled trials in comparative

effectiveness research in neurological diseases.
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