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Abstract
Background: In order to provide patient center care, our multiple sclerosis (MS) clinic assesses patient concerns before
clinical encounters, first by asking the optional qualitative question “What is the most important thing you what your health-
care provider to know today” (most important concern of the patient [MIPC]) and then completing quantitative patient-
reported outcome measures (PROMs) including Quality of Life in Neurological Disorders (Neuro-QoL). Both sets of
questions are designed to facilitate encounters that address patients’ values and preferences. Objective: Determine whether
the qualitative MIPC responses provided unique information not included in PROMs or clinical assessments. Methods: We
randomly selected 400 first-time MIPC responders and 400 first-time MIPC nonresponders from 2788 participants in our
database. We categorized MIPC responses by content and number of unique concerns and appended them to the Neuro-QoL
framework. Nonresponders were compared to those who provided 1 and 2 or more responses. Results: Several MIPCs MS
symptoms categories were added to the Neuro-QoL Physical domain. Most important concern of the patients work and cost-
of-care categories were added to the Social Domain. Domains regarding treatment satisfaction and disease management were
added. Two hundred thirty (58%) MIPC respondents reported 1 concern, 140 (35%) expressed 2 to 6 concerns, and 30 (7%)
reported MS-unrelated concerns and not analyzed. Physical symptoms were the most common MIPC (69.9%). Respondents with
more concerns were more likely African American, lacked private insurance, and worse disability. Conclusions: Importantly,
MIPC responders described idiosyncratic symptoms, disease management, and social concerns not included in the PROMS,
suggesting the MIPC question offered patients a unique opportunity to share specific concerns with their providers.
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Background

Patient-centered care, as is advocated for by the Institute of

Medicine (1) and chronic disease management (2), both of

which emphasize patient engagement (3) in their care and,

more specifically, patient activation (4) to manage their own

health care, is central to our treatment approach to managing

multiple sclerosis (MS). Central to that engagement is

patients’ direct input about their concerns. While there are

relatively high correlations between patient-reported out-

come measures (PROMs) and clinical assessment of walking

speed and manual dexterity (5), research shows that patients

and clinicians differ in what they consider to be the most

important MS symptoms and how they prioritize treatments

(6,7). Moreover, the relevance of using PROMs in MS clin-

ical practice is well recognized because many of the most

disabling symptoms including fatigue and pain do not have

objective clinical measures that assess them (8,9).
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Our MS Center has established a learning health system

(LHS) model to advance our ongoing care and research

goals. The platform we developed to support this LHS is

called the Multiple Sclerosis Performance Test (MSPT).

This platform allows clinicians and researchers to measure

and address the spectrum of clinical questions across diverse

MS patients. The goal of the LHS is to accumulate large-

scale clinical and objective data to develop more effective

patient-specific treatment approaches. This model will trans-

form treatment approaches from one in which the “typical

patient with MS” is considered to one in which a precise

phenotype of the patient will be treated based on effective-

ness observed in patients of a similar phenotype. This

approach will assure that unique groups of patients get the

best care to meet their needs. The benefit of an LHS can have

an immediate impact on patient engagement and health-care

delivery when they provide self-reported data that are incor-

porated into the clinical encounter. The basis of an LHS is

the structured and systematic collection of consistent data

elements that are typically determined by members of the

health-care team (10). While constructing this system, the

development team, with input from our Voice of the Patient

Advisory Council, and in response to recommendations by

the MS in the 21st Century Steering Group (11), wanted to

ensure that we offered patients an opportunity to communi-

cate their goals for any given clinical encounter.

The MSPT is an iPad application that consists of 6 assess-

ment modules. Two modules deliver health-related question-

naires related to QoL and self-reported disease history. The

MyHealth module contains the only free-text question: “What

is the most important thing you want your health care provi-

der to know today.” This question was included to better

understand the most important concern of the patient (MIPC).

A second MSPT module includes PROMs including the Qual-

ity of Life in Neurological Disorders Measurement System

(Neuro-QoL) (12,13), which includes 12 domains and is

administered using computer adaptive testing (14). The 4

remaining modules are iPad-based neuro-performance tests

(NPTs) that are self-administered analogs of common

clinician-assessed measures of MS functional domains: walk-

ing speed, manual dexterity, cognition, and vision, that are

included in the Multiple Sclerosis Functional Composite (15).

We conducted this qualitative study to determine whether

there was unique information to be gleaned from the MIPC

response (MIPC-R) compared to the information gathered

from the Neuro-QoL other PROMs and clinical data. A sec-

ondary aim was to evaluate whether the number of concerns

included MIPC-R was linked to certain patient characteristics.

Methods

Design, Setting, and Study Population

We retrospectively analyzed data from the first patient visit

for all patients included in the MSPT database between Sep-

tember 2015 and July 2017. As indicated, all patients had the

opportunity to enter text in the MIPC field before completing

the rest of the MSPT which included a maximum of 48

questions. There were 2788 patients included in the initial

visit data set, and 922 (33%) patients provided a MIPC-R.

We randomly selected 400 responder patients and analyzed

their MIPC-Rs as well as their personal and disease charac-

teristics. Next, 400 patients who did not provide any

response to the MIPC were randomly selected as a compara-

tor group. The responders were subsequently grouped

according to the number of concerns they voiced for the

MIPC question. This study was conducted after Cleveland

Clinic Institutional Review Board approval.

Creating MIPC Domains, Groups, Subgroups,
and Variables

A coding system was developed to categorize and subcate-

gorize the MIPC responses into discrete variables. This

involved developing a theoretical framework of potential

MIPC responses based on the Neuro-QoL domains (16), see

Figure 1.

The study team used the Neuro-QoL framework as our

starting point, as it was designed to meet the concerns of

patients with a variety of neurological conditions, including

domains generally of concern to the MS patient group. We

divided the MIPC responder group into 2 halves. One of the

authors (B.M.) conducted a detailed review of the first half

of the sample to identify groups and subgroups of the higher

order domains and additional categories not previously

captured by the framework. With the second half of the

sample, we assessed whether there was a comprehensive

Figure 1. Constructed Categories of Verbatim Responses to the
Most Important Thing Question.
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set of groups and subgroups based on saturation of themes.

Finally, we mapped each MIPC response to the final list of

subgroups. A single response could be mapped to multiple

subgroups. For example, the following MIPC-R, “I’m

having a lot of difficulty sleeping because of pain, and it is

deeply effecting my ability to think and perform duties at my

job and in daily activities,” was mapped to the pain and sleep

subgroups under physical symptoms, the confusion subgroup

under cognitive concerns, and the community resources and

social support subgroup under social concerns.

Study Measures

Demographics and disease characteristics. Demographics (age,

sex, race, educational level, and employment status) and

patient-reported disease characteristics (disease course and

disease duration) were collected using a questionnaire

included in the first module of the MSPT (My Health) that

patients were required to complete. Disease course refers to

the pattern of disease progression an individual experiences.

There are 3 categories of MS progression. A relapsing-remit-

ting (RR) disease course is characterized by clearly defined

attacks of new or increasing neurologic symptoms then fol-

lowed by periods of partial or complete recovery. A secondary

progressive (SP) disease course initially follows a RR course

that eventually transitions to a SP course, in which there is a

progressive worsening of neurologic function (accumulation of

disability) over time. A primary progressive (PP) disease

course is characterized by worsening neurologic function from

the onset of symptoms, without early relapses or remissions.

For this analysis, individuals with SP and PP were pooled.

Patient-Reported Outcome Measures
Quality of Life in Neurological Disorders (12). Neuro-QoL is a

patient-reported outcome assessment system developed and

tested specifically for use in populations with neurological

conditions. It includes scales that assess unique domains of

physical, emotional, and social well-being (17). It has been

validated for use in the population with MS (13). Scores are

converted to a T-score metric with a mean score of 50, with

each 10-point increase or decrease in score, considered a stan-

dard deviation of change. Higher scores indicate better func-

tioning for fine motor control, mobility, cognitive function,

social participation, social satisfaction, and emotional well-

being. Higher scores indicate worse symptom severity for fati-

gue, sleep, depression, anxiety, and emotional dyscontrol. The

item banks were administered using computer-adapted testing.

Patient Determined Disease Steps(18,19). (PDDS): The

PDDS (19) is a PROM used to assess walking and general

levels of disability for individuals with MS. It is based on the

Expanded Disability Status Scale which is the most com-

monly used measures to clinically rate MS disability (20).

Scores range from “0” (normal functioning at 1-point inter-

vals) to “8” (bedridden). It was administered as a component

of the computerized MyHealth Assessment.

Patient Health Questionnaire-9(21). (PHQ-9); The PHQ-9 is

a self-administered screening measure of depression that

assess the 9 screening questions included in the Diagnostic

and Statistical Manual of Mental Disorders (Fourth Edition).

Scores of 5, 10, 15, and 20 represented mild, moderate,

moderately severe, and severe depression, respectively

(21). It was administered as a component of the computer-

ized MyHealth Assessment.

Patient-Reported Outcomes Measurement Information
System. (PROMIS) Global Health (22) (PROMIS-10): The

PROMIS-10 is a short form component of the Patient

Reported Outcomes System that assesses general domains

of health and functioning including overall physical health,

mental health, social health, pain, fatigue, and overall per-

ceived QoL (23). Items may be examined individually or as

two 4-item summary scores of Global Physical Health and

Global Mental Health. Scores are converted to a T-score

metric with a mean score of 50. It was administered as a

component of the MyHealth Assessment.

Neuro-performance tests. Four NPTs were included in the

MSPT, each forming a separate module:

– Walking Speed Test, an iPad-adapted version of the

Timed-25 Foot Walk (15).

– Manual Dexterity Test (MDT), an iPad-adapted ver-

sion of the 9-Hole Peg Test (15).

– Processing Speed Test, an iPad-adapted version of the

Symbol Digit Modalities Test (24).

– Contrast Sensitivity Test (CST), an iPad-adapted

version of the Sloan Low Contrast Letter Acuity

(25).

Data Analysis Plan

Patients were categorized by the number of responses they

provided to the MIPC. These categories included no

response, 1 response, or 2 or more responses. Descriptive

statistics, including mean and standard deviations, and num-

ber and column percentage, were used to compare the patient

demographics, clinical characteristics, structured patient-

reported outcomes, and MSPT performance measures

among respondent groups. Values of P for differences across

the groups for each of these characteristics were calculated

for categorical variables using the w2 test, while differences

for continuous, quantitative variables used the Cochran-

Armitage test. All analyses were performed using SAS ver-

sion 9.4. Two-sided P values are presented, and P < .05 is

considered as statistically significant.

Results

There were 2788 patients included in the initial visit data set.

The majority 1866 (67%) of the patients did not respond to
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the MIPC question, while 922 (33%) did respond. The CON-

SORT chart is reported in Figure 2.

Categories of Reported Concerns

Based on the MIPC analysis, we added additional categories

of responses Neuro-QoL framework. In addition to the Phys-

ical, Mental, and Social domains, we added 2 additional

domains, “Other” and “Non-Clinical.” The Other domain

included responses that were related to treatment concerns

including use of disease-modifying therapies and positive

statements about satisfaction with care. The “Non-Clinical”

domain included responses unrelated to MS care and were

excluded from subsequent analysis. At the group level, Well-

ness was added to the Physical domain groups. Additional

groups that were added to the Social domain included finan-

cial concerns, care needs, and community resources. The

majority of MIPC-Rs at the subgroup level addressed spe-

cific symptoms that were not included in the Neuro-QoL

framework, including bowel and bladder symptoms (both

have had Neuro-QoL item banks developed but not cali-

brated), disturbing sensations, strength, walking, and well-

ness. There were a number of concerns that emerged in the

“Social” category that were not included in the Neuro-QoL

framework, including “Insurance Concerns,” “Cost of Care,”

and “Social Support.”

Of the 400 randomly selected responders, the number of

MIPC responses ranged from 1 to 6 per individual respon-

dent; 230 (58%) individuals reported 1 MIPC concern, and

140 (35%) individuals reported 2 or more MIPCs. The vast

majority of the MIPCs related to physical issues, particularly

pain and disturbing sensations, followed, in order, by con-

cerns about disease-modifying therapies, mental, and social

concerns. As demonstrated in Figure 3, symptoms were the

most commonly reported concern in the physical domain as

were cognition in the mental domain, financial issues in the

social domain, and disease management in the “other”

domain.

Examples of Most Important Patient
Concern Responses

The majority of the MIPC-Rs were straightforward and

included easily interpreted, discrete, issues: “Pain manage-

ment,” “Terrible Tremors,” “I am very emotional,” “I think

my current medicine is working,” “I need a new placard for

parking.” Many included positive statements about success-

ful disease management: “I feel great and have not had any

problems with my MS for the past year!” and “I am doing

well.” In other cases, the MIPC-R indicated concern about

more than one aspect of a given function: “my gait and

balance are getting worse” or include an example of the

consequence of a symptom change. and “I have been having

severe dizziness that is affecting my daily life. I have not

been able to go to work or class since Monday.” Some

MIPC-Rs were very complex and included a range of issues

reflecting the consequences of life with MS. Two such

examples are “I feel like things have been getting worse. I

have a hard time being the mother that I want to be to my

children and that is very hard to admit. I want to start on my

medication that we discussed at my last visit and get my MS

under control” and “I would like to qualify for a wheelchair.

I am tired of falling when I go out in public I want my

independence back”. Occasionally, as in the following

example, the MIPC-R was marginally MS-related: “My

roommate is a schizophrenic and I do not have the strength

to be his caretaker. It seems to be making my MS worse.”

Characteristics Of individuals Who Reported “No,”
“1,” or “2 or more” MIPC Responses

Table 1 presents demographic and disease characteristics

varied among individuals who reported no, 1, or 2 or more

MIPC-Rs at a single visit. Characteristics that were shown to

statistically trend with reporting 1 or more MIPC-R included

being African American or of mixed race, lacking private

insurance, having a PP disease course, being disabled, and

living with assistance. Consistent with those associations,

having worse upper extremity functioning as measured by

the MDT, higher PDDS scores (higher scores indicate worse

functioning), and worse depression, as measured by the

PHQ-9, were also statistically trended to be associated with

responding to the MIPC question (Table 1).

We also assessed the differences in Neuro-QoL scores for

those who reported the different numbers of MIPC-Rs

(Figure 4). Respondents who reported no MIPC-Rs had

Neuro-QoL scores that indicated better functioning and

fewer symptoms than those reporting any MIPC-Rs, while

those who reported 2 or more MIPC-R concerns had scores

indicating poorer functioning and greater symptoms than the

other groups (P < .05) with 2 exceptions. Scores for positive

affect and well-being followed the same pattern but did not

reach significance. Those who scored the highest on social

satisfaction were more likely to report 1 MIPC-R concern

but were closely followed by those who reported no MIPC-R

MSPT Collected

9/3/2015 to 7/12/2017

No. Visits=4487

First visit

No. Patients=2788

Did not respond the MIT question

No. Patients=1866 (67%)

Responded the MIT question

No. Patients=922 (33%)

Randomly selected

No. patients=400

Randomly selected

No. patients=400

Figure 2. CONSORT Enrollment.
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concern. Conversely, and as expected, individuals who

reported the highest symptom severity were most likely to

report more than 1 MIPC-R at a single visit (P <.05).

Discussion

In order to enhance patient-centered care, we implemented a

routinized data collection system to collect standardized

NPTs and PROMs. With this study, we evaluated if addi-

tional information about patients concerns can be obtained

prior to the clinical encounter when patients are asked the

specific open-ended question “What is the most important

thing you want your clinician to know today (Most Important

Patient Concern [MIPC]).”

Thirty-three percent of the patients responded to the

MIPC question and expressed a wide range of issues. The

responses generally fit into the constructs of physical, men-

tal, and social concerns and were often specific concerns that

were not captured by the structured PROM. This is not

offered as a critique of the Neuro-QoL measures, which were

developed to address the most common aspects of QoL that

are affected by people with chronic neurological diseases.

Rather, it demonstrates that in clinical settings, open-ended

questions such as the MIPC can provide a valuable comple-

ment to structured PROMs. It is important to ask patients to

name their priorities for a given visit in addition to collecting

structured data that allow us to monitor patients both indivi-

dually and as groups over time. By far, the majority of con-

cerns expressed were of a physical nature, several of which

are included in Neuro-QoL, as there are calibrated item

banks for lower extremity, upper extremity, sleep, and fati-

gue. Nonetheless, these structured measures do not “call out”

Figure 3. Percentage of Patients who Endorsed a Specific Verbatim Response Domain or Group.
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Table 1. Comparison of Groups Who Provided No MIPC Responses to Those Who Provided One Concern and Multiple Concerns.

Factora

No Concern, N ¼ 400 One Concern, N ¼ 230 Two or More Concerns, N ¼ 140

P Valuen Summary n Summary n Summary

Age, years 400 46.5 + 10.8 212 46.2 + 10.1 140 47.1 + 10.7 .52b

Race 400 211 140 <.001c

White 350 (87.5) 153 (72.5) 110 (78.6)
Black 32 (8.0) 48 (22.7) 24 (17.1)
Other/Mixed 18 (4.5) 10 (4.7) 6 (4.3)

Gender, female 400 274 (68.5) 212 140 (66.0) 140 112 (80.0) .04b

Education 372 189 133 .10c

High school or lower 123 (33.1) 53 (28.0) 41 (30.8)
Associate/college 172 (46.2) 89 (47.1) 74 (55.6)
Master or higher 77 (20.7) 47 (24.9) 18 (13.5)

Private insurance 394 259 (65.7) 211 119 (56.4) 140 70 (50.0) .005b

Duration from diagnosis, years 383 12.1 + 9.9 209 11.8 + 9.1 138 11.6 + 9.8 .67b

MS course, PMS 348 99 (28.4) 193 71 (36.8) 135 65 (48.1) <.0001b

Disabled 396 94 (23.7) 210 73 (34.8) 140 51 (36.4) .001b

Living with assistance 398 61 (15.3) 211 43 (20.4) 140 34 (24.3) .01b

Neuro performance tests
CST, No. correct 196 32.4 + 13.3 81 31.7 + 12.5 57 29.4 + 12.3 .13b

PST, No. correct 339 48.2 + 12.7 160 46.7 + 12.9 116 44.3 + 12.8 .005b

WST, sec 333 7.7 + 4.8 160 7.6 + 2.7 111 8.8 + 4.2 .06b

MDT, dominant hand, sec 350 28.2 + 8.9 174 29.0 + 9.0 122 31.8 + 10.7 .0002b

Patient-reported outcome measures
PDDS 368 2.8 + 2.1 188 3.2 + 2.1 133 3.6 + 2.1 .0003b

PHQ-9 226 5.8 + 5.6 212 7.3 + 6.0 140 8.7 + 6.4 <.0001b

PROMIS-10
Mental T-score 226 43.9 + 8.6 212 43.8 + 9.2 140 43.4 + 7.4 .59b

Physical T-score 225 39.9 + 4.9 206 40.1 + 4.6 135 39.4 + 5.2 .42b

Abbreviations: CST, contrast sensitivity test; MDT, manual dexterity test; MIPC, most important concern of the patient; MS, multiple sclerosis; PDDS, patient-
determined disease steps; PHQ-9, patient health questionaire-9; PROMIS-10, Patient-Reported Outcomes Measurement Information System; PMS, pro-
gressive MS; PST, processing speed test; SD, standard deviation; MIPC, most important concern of the patient; WST, walking speed test.
aValues presented as Mean + SD or n (%).
bP value ¼ w2 test.
cP value, t ¼ Cochran-Armitage test for trend.
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Figure 4. Neuro-QoL T-Scores by Number of MIPC-R Issues per Patient.
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issues the patient wants to address at any given encounter. It

was of interest to note that although social concerns were

infrequently offered, issues of insurance, cost of care,

employment, and the need for social support, topics not often

addressed in neurological encounters, were foremost on the

minds of some patients. The number of responses include in

the “Other” domain is an indication of how unique those

responses were. These analyses suggest that there are no

indicators to help practitioners to anticipate what concerns

an individual will present as most important. However, the

data do indicate that those individuals who present with

complex, multifaceted concerns are among the more physi-

cally disabled and depressed and generally have worse

Neuro-QoL scores so that beyond what the patient presents

as their important concern, these aspects of a person’s func-

tioning should be explored more closely.

Limitations to this study include that given the large num-

ber of individuals in our database, we randomly selected for

analysis an equal number of responders and nonresponders

to the MIPC. Although this does not reflect the proportions

of the 2 groups, we believe that the sample sizes allow us to

generalize these results to the overall sample.

Incorporating the MIPC question was an early step in

using our LHS to better understand our patients’ concerns

and help them develop strategies to manage those concerns

as a means of actively participating in their care. In order to

extend the level of patient engagement in our center, a next

step we are planning is to better gauge an individual’s level

of “patient activation” (26), using a measure such as The

Patient Activations Measure (PAM). Understanding

patients’ level of activation for engagement in their care

would allow our clinicians introduce interventions that

would increase patients’ appreciation of their role in their

care, increase knowledge and confidence in managing their

health, engage them in taking action to improve health, and

to help them sustain that empowerment. Just as we have

implemented the MIPC and well-validated PROMs mea-

sures to obtain structured and consistent patient self-report

of their functioning and well-being, the inclusion of a vali-

dated patient activation measure such as the PAM would be

an important assessment measure to include and use in our

LHS.
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