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Abstract
Purpose  Self-efficacy (SE) for managing chronic conditions is the belief that one can carry out behaviors to reach health 
goals. The study objective is to investigate (1) SE for managing chronic conditions across diverse neurologic conditions, (2) 
demographic and disease determinants of SE, and (3) SE as a predictor of health and disability.
Methods  Patients with chronic neurologic conditions (epilepsy, multiple sclerosis, neuropathy, Parkinson disease, stroke; 
n = 834) completed five SE for Managing Chronic Conditions instruments (Patient-Reported Outcomes Measurement Infor-
mation System®; PROMIS®). Other assessments included PROMIS depression, fatigue, physical function, and global health.
Results  Two of the five SE domains showed differences across the five disorders (ANOVA; SE for Managing Daily Activities 
p < .001 and Managing Symptoms p < .01). The three domains with no differences were Managing Medications/Treatments, 
Emotions, and Social Interactions. Lowest SE was in neuropathy, and highest in epilepsy (Managing Activities) and stroke 
(Managing Symptoms). Multivariate regression showed SE measures to be better predictors of mental health, global health, 
and disability than either disease severity or diagnosis.
Conclusions  SE for managing chronic conditions differs across neurologic disorders, with lowest SE for managing activities 
and symptoms in neuropathy, and highest in patients with epilepsy and stroke. PROMIS SE measures are better predictors 
of mental health, disability, and quality of life than disease severity or diagnosis.
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Introduction

Self-efficacy (SE) is the belief that one can carry out behav-
iors necessary to reach desired goals, even when situations 
contain unpredictable and stressful elements [1, 2]. SE is 
a major determinant of human behavior and a key media-
tor of the acquisition of self-management skills in chronic 
disease. SE for managing chronic conditions is associated 
with better health outcomes and well-being in many condi-
tions including arthritis, diabetes, multiple sclerosis (MS), 
Parkinson disease (PD), and spinal cord injury [3–8]. These 
results support Bandura’s theory that perception of capabili-
ties may be more predictive of function than actual level of 
impairment [9].

We describe a new analysis of data collected during the 
development and validation of new measures of SE for 
managing chronic conditions [10]. These measures were 
developed for the Patient-Reported Outcomes Measure-
ment Information System (PROMIS®; NIH U01AR057967-
01). PROMIS measures patient-reported health status for 

Electronic supplementary material  The online version of this 
article (https​://doi.org/10.1007/s1113​6-019-02164​-2) contains 
supplementary material, which is available to authorized users.

 *	 Lisa M. Shulman 
	 lshulman@som.umaryland.edu

1	 Department of Neurology, University of Maryland School 
of Medicine, 110 S. Paca Street, Rm 3‑S‑127, Baltimore, 
MD 21201‑1559, USA

2	 Division of Occupational Therapy, College of Health 
Professions, Medical University of South Carolina, Rm 
330, 151‑B Rutledge Avenue MSC 962, Charleston, 
SC 29425‑9620, USA

3	 Department of Occupational Therapy, University of Florida, 
Gainesville, FL, USA

4	 Department of Veterans Affairs, Center of Innovation 
on Disability and Rehabilitation Research, 1601 SW Archer 
Rd, Gainesville, FL 32608, USA

5	 Division of Gerontology, Department of Epidemiology & 
Public Health, University of Maryland School of Medicine, 
Rm 213, Howard Hall, 660 West Redwood Street, Baltimore, 
MD 21201‑1559, USA

http://crossmark.crossref.org/dialog/?doi=10.1007/s11136-019-02164-2&domain=pdf
https://doi.org/10.1007/s11136-019-02164-2


1894	 Quality of Life Research (2019) 28:1893–1901

1 3

physical, mental, and social well-being across diverse 
chronic conditions [11]. The PROMIS domain, SE for Man-
aging Chronic Conditions was defined as an individual’s 
confidence in his/her ability to successfully perform spe-
cific tasks or behaviors related to one’s health in a variety 
of situations.

Learning self-management skills is essential for healthy 
adjustment to chronic conditions [12–14]. Since many self-
management skills are similar across chronic disorders, it 
is unclear whether the level of SE for self-management is 
stable across chronic conditions, or whether diverse symp-
tom profiles affect the level of SE. When SE was measured 
with a 15 item version of the SE for Managing Chronic 
Disease Scale [15, 16] in three medical conditions (asthma, 
diabetes, heart failure), differences in the level of SE were 
seen across conditions based on two derived factors: SE 
to achieve desired health outcomes and SE in performing 
behaviors to control the illness [17]. SE for carrying out 
behaviors to control the illness was greatest in heart failure, 
least in asthma and intermediate in diabetes. However, the 
three groups were equally confident in carrying out behav-
iors to achieve desired outcomes. Depression was greatest 
in heart failure and least in diabetes. Diabetics reported best 
physical health, while those with heart failure reported the 
worst. These studies show that diverse features in chronic 
conditions are associated with different effects on SE.

The study objectives are (1) to investigate differences in 
SE for managing chronic conditions in diverse chronic neu-
rologic disorders, (2) to assess differences in SE by demo-
graphic and disease-related variables, and (3) to examine the 
ability of SE to predict health and disability beyond meas-
ures of disease severity.

Methods

Study participants

A total of 834 subjects with chronic neurologic disorders 
completed the PROMIS SE for Managing Chronic Condi-
tions instruments. Participants were recruited from the Uni-
versity of Maryland Neurology Care Center. Five chronic 
neurologic conditions were assessed: epilepsy, MS, PD, 
peripheral neuropathy, and stroke (data collected April 
2013–April 2014). Eligibility criteria were broad to mini-
mize bias. For inclusion, patients were greater than 18 years 
of age and diagnosed with one of these five neurologic con-
ditions. The final sample of 834 patients was from a pool 
of 16,780 patients scheduled to visit the Neurology Care 
Center. Of 2860 confirmed eligible, 845 patients enrolled 
and 834 were analyzed. Reasons for non-participation 
included ineligible diagnosis, no shows, language barrier, 
and patient refusal.

Standard protocol approvals, registrations, 
and patient consents

This study was approved by the institutional review boards 
of the University of Maryland (#HP-000432550), the Med-
ical University of South Carolina (#Pro00033397), and the 
University of Florida (#261–2010). Written informed con-
sent was obtained from all participants or their guardians.

The self‑efficacy for managing daily activities item 
pool

The initial item pool was developed using qualitative 
research methodology approved by PROMIS, including 
review of literature on SE scales, development of an item 
library, and binning and winnowing items [18]. A modi-
fied Delphi process comprised of recognized SE experts 
and focus groups of patients with chronic conditions was 
used to prioritize five SE domains. Over 1000 potential 
questionnaire items drawn from the literature and focus 
groups were reviewed by the research team and final items 
were reviewed in cognitive interviews with 30 patients 
[18, 19]. The five domains are SE for: (1) Managing Daily 
Activities (36 items), (2) Managing Symptoms (28 items), 
(3) Managing Medications and Treatments (27 items), (4) 
Managing Emotions (28 items), and (5) Managing Social 
Interactions (24 items). Item banks were developed using 
item response theory procedures outlined by Reeve and 
colleagues [19].

The SE for Managing Chronic Conditions item banks 
assess patient-reported, current level of confidence per-
forming activities and behaviors involved in routine man-
agement of chronic disease. The item banks are generic 
rather than disease-specific, instructing the subject to 
consider all health conditions and all symptoms in their 
responses. Responses are on a five-point rating scale: 1 (I 
am not at all confident); 2 (I am a little confident); 3 (I am 
somewhat confident); 4 (I am quite confident); and 5 (I am 
very confident).

Since the focus of the domain is on managing chronic 
illness, the sample used to derive the distribution to 
develop the PROMIS SE item banks, was a clinical sam-
ple comprised of participants with at least one chronic 
condition from two sources: (1) the UM Neurology Care 
Center and (2) a US-based internet panel. Therefore, the 
theta values were converted into T-scores designated as 
“Tclin” with average 50 and standard deviation ten for this 
US clinical population.

For this study, patient-reported assessments included 
the five PROMIS SE item banks, the SEMCD6 [15], 
PROMIS version 1.0 short forms measuring depression, 
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anxiety, fatigue (eight items), physical function (12 items), 
global physical and mental health (four items each), and 
medical co-morbidities (number of conditions). Physician-
reported assessments included disease severity (none, 
mild, moderate/severe), disease duration (years), time 
course (stable, episodic, progressive), modified Rankin 
Scale, and Barthel Index.

Data analysis

Overall descriptive statistics and differences across diagnos-
tic groups for demographics were examined with chi-squares 
and t tests. ANOVAs across diagnostic group categories 
were conducted for each of the SE measures. Determinants 
of SE were investigated based on demographics, disease 
severity, presence of falls, medical co-morbidities and dis-
ease time course through general linear models, adjusting for 
disease type. Hierarchical general linear models predicting 
scores on the six PROMIS short forms were performed for 
depression, anxiety, fatigue, physical function, global physi-
cal health, and global mental health. Nesting accounted for 
1) severity and diagnosis, 2a) adding PROMIS SE measures 
to severity and diagnosis, and 2b) adding the SEMCD6 leg-
acy measure to severity and diagnosis. Cases with missing 
data were dropped from analyses, including three patients 
with no SE measures dropped from all analyses, and indi-
vidual cases dropped in selected analyses depending on spe-
cific variables.

Results

The total sample of 834 patients comprised five chronic neu-
rologic disorders: epilepsy (n = 170), MS (n = 164), neuropa-
thy (n = 165), PD (n = 169), and stroke (n = 166). Table 1 
describes the demographics for the total and individual 
groups. Demographics differed across the five disorders for 
age, gender, race, education, income, and employment. The 
youngest subjects were from epilepsy and MS, and the oldest 
from PD. The majority of the UM sample was female (58%) 
with only PD showing male predominance. Socioeconomic 
status (SES) was lowest in stroke (where racial diversity was 
greatest) and highest in PD (with the least racial diversity). 
Disease severity, disease duration, and level of disability 
also differed across the conditions. Greatest disability was 
in MS (Barthel) and PD (Rankin) while the least disability 
was in epilepsy (Barthel) and stroke (Barthel, Rankin). Pro-
nounced differences in co-morbidities were seen with great-
est prevalence of hypertension and heart disease in stroke, 
and increased diabetes and sleep disturbance in neuropathy. 
MS patients were most likely to report falling, while stroke 
patients were least likely. PD was most often rated as pro-
gressive, MS as episodic, and stroke as stable.

Comparison of PROMIS self‑efficacy for managing 
chronic conditions across disorders

Comparing across five neurologic disorders, the level of SE 
differed for two domains, Managing Daily Activities and 
Managing Symptoms (Global p < .0001 and < .01 respec-
tively), with no differences for three domains: Managing 
Medications/Treatments, Emotions, and Social Interactions 
(Table 2). These results remained significant when control-
ling for age, gender, race, and SES. For Managing Daily 
Activities, the lowest SE was found for neuropathy (48.0 
(9.1)) and the highest for epilepsy (54.2 (8.5)). For Manag-
ing Symptoms, the lowest SE was also for neuropathy (48.7 
(9.7)), and the highest was for stroke (52.3 (9.9)).

Based on the SEMCD6 [15], SE differed across the five 
diagnostic groups (p < .0001) with neuropathy patients 
reporting the lowest ratings (41.9 (13.6)) and epilepsy 
patients the highest (48.6 (10.9)). The SEMCD6 results 
were most similar to the PROMIS Managing Daily Activi-
ties domain.

Determinants of SE were investigated based on demo-
graphics, disease severity, presence of falls, co-morbidi-
ties, and disease time course. The strongest demographic 
effects on SE were seen for race, income, and employment, 
where significant effects were seen in all five SE domains 
(Table 3). Greater medical co-morbidity also had pervasive 
effects on all five SE domains (p < .001). Elderly patients 
(65+) reported greater SE for managing emotions and 
social interactions than younger patients. Greater disease 
severity and the presence of falls was associated with lower 
SE across the total sample (p < .001). Disease time course 
(stable, episodic, progressive) was associated with two SE 
domains: Managing Daily Activities (p < .001) and Symp-
toms (p < .05), with lowest SE in progressive time course. 
Determinants of SE by domain and diagnosis are described 
in Supplemental Table 1.

Comparison of PROMIS measures of depression, 
anxiety, fatigue, global health, and disability 
across neurologic disorders

Comparing the results of the PROMIS short forms (Physical 
Function, Depression, Anxiety, Fatigue, and Global Health; 
Table 2), physical function differed across the five disor-
ders (p < .0001). All disorders except epilepsy (mean t-score 
52.3 (9.4)) scored 0.5 SD or below (worse) than the US 
general population (t-scores 41.4–45.1 (8.5–12.0)). Nearly 
three-quarters of neuropathy patients reported poor physical 
function. Comparing depression, anxiety, and fatigue, only 
fatigue differed across the five disorders (p < .001). Again 
epilepsy is the outlier, with the only rating better than the 
US normative population. Depression and anxiety ratings 
for the five disorders were similar to the mean of the US 
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Table 1   Demographics by diagnostic group

Total Epilepsy MS Neuropathy PD Stroke
Sample size 834 170 164 165 169 166

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Age 54.5 (14.7) 43.8 (14.9) 48.2 (11.5) 58.4 (12.2) 66.3 (9.7) 55.6 (13.2)*
Disease duration 10.0 (10.6) 19.6 (16.2) 11.4 (7.2) 5.9 (6.7) 8.5 (5.0) 4.6 (6.3)*
Modified Rankin 2.0 (1.3) 1.7 (1.3) 2.2 (1.4) 2.1 (1.2) 2.5 (1.0) 1.4 (1.1)*
Barthel Index 19.3 (2.1) 19.9 (0.5) 18.4 (3.3) 19.3 (1.8) 19.2 (2.1) 19.6 (1.3)*

n (%) n (%) n (%) n (%) n (%) n (%)

Gender
 Male 358 (43.0) 72 (42.4) 28 (17.1) 86 (52.1) 107 (63.3) 65 (39.6)*
 Female 474 (57.0) 98 (57.7) 136 (83.0) 79 (47.9) 62 (36.7) 99 (60.4)

Disease severity
 No impairment 184 (22.0) 53 (31.2) 38 (23.3) 28 (17.5) 12 (7.1) 53 (32.1)*
 Mild impairment 372 (45.4) 75 (44.1) 55 (33.7) 73 (45.6) 87 (51.8) 82 (49.7)
 Mod/severe 

impairment
272 (32.5) 42 (24.7) 70 (42.9) 59 (36.9) 69 (41.1) 30 (18.2)

Education
 ≤ High school 170 (21.1) 36 (22.6) 32 (19.8) 36 (22.2) 16 (9.6) 50 (31.6)*
 Some college+ 637 (78.9) 123 (77.4) 130 (80.2) 126 (77.8) 150 (90.4) 108 (68.4)

Race
 White 597 (71.8) 109 (65.3) 110 (67.1) 126 (76.4) 154 (91.7) 98 (59.4)*
 Non-white 232 (28.2) 58 (34.7) 54 (32.9) 39 (23.6) 14 (8.3) 67 (40.6)

Marital status
 Married 484 (59.8) 72 (44.7) 87 (54.0) 103 (63.6) 138 (81.7) 84 (52.8)*
 Not married 325 (40.2) 89 (55.3) 74 (46.0) 59 (36.4) 28 (16.9) 75 (47.2)

Employment
 Employed 334 (39.9) 92 (54.1) 88 (53.7) 52 (31.5) 44 (26.0) 58 (34.9)*
 Not employed 500 (60.1) 78 (45.9) 76 (46.3) 113 (68.5) 125 (74.0) 108 (65.1)

Household income
 ≤ $60k 333 (43.7) 80 (54.8) 72 (46.5) 72 (46.2) 35 (21.6) 74 (51.7)*
 > 60k 429 (56.3) 66 (45.2) 83 (53.5) 84 (53.8) 127 (78.4) 69 (48.3)

Co-morbidities
 Average # 3.9 (2.5) 3.2 (2.5) 3.1 (2.1) 5.2 (2.8) 3.4 (2.0) 4.7 (2.6)*
 1 148 (18.0) 49 (29.2) 38 (23.2) 11 (6.7) 33 (19.5) 17 (10.2)
 2–3 266 (31.8) 59 (25.1) 69 (42.1) 39 (23.6) 60 (35.5) 39 (23.5)
 4–5 224 (26.8) 37 (22.0) 36 (22.0) 40 (24.2) 51 (30.2) 58 (34.9)
 6 196 (23.4) 23 (13.7) 21 (12.8) 75 (45.5) 25 (14.8) 52 (31.3)

Faller
 No 620 (76.8) 129 (81.7) 108 (66.7) 126 (77.8) 124 (74.7) 133 (83.7) 

(P = .003)
 Yes 187 (23.2) 29 (18.4) 54 (33.3) 36 (22.2) 42 (25.3) 26 (16.4)

Time course
 Stable 371 (44.8) 40 (23.5) 74 (45.4) 90 (56.3) 17 (10.1) 151 (91.0)*
 Episodic 217 (26.1) 130 (6.5) 68 (41.7) 9 (5.6) 0 10 (6.0)
 Progressive 239 (29.0) 0 21 (12.9) 61 (38.1) 152 (89.9) 5 (3.0)

*P < .001 from ANOVA for continuous variables (age, disease duration, modified Rankin, and Barthel Index); and from chi square for all others
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population (all < ½ SD). Comparing global health across the 
disorders, global physical health but not mental health dif-
fered (p < .001); epilepsy had the best global physical health 
(53.77 (7.8)) and neuropathy the worst (45.9 (8.3)). Global 
mental health was similar for all disorders, ranging from 
46.1 (10.4)–48.3 (9.2).

Self‑efficacy as a determinant of mental health, 
global health, and disability

Multivariate regression analyses (Supplemental Table 2) 
showed the PROMIS SE measures to be better predictors 
of mental health, global health, and disability than either 
disease severity or diagnosis. Severity and diagnosis pre-
dicted 3–27% of the variance (Model 1), while models with 
PROMIS SE measures predicted 40–71% of the variance, 
adding 31–47% to the overall explained variance (Model 
2a). Among all PROMIS SE measures, the domain Manag-
ing Emotions predicted all outcomes, including function and 
mental health. Fatigue was the only outcome predicted by 
all SE domains, and was the only outcome where SEMCD6 
slightly outperformed the PROMIS measures in explaining 
the variance (Model 2b).

Discussion

This study investigated differences in SE for managing 
chronic conditions across diverse neurologic disorders. Dif-
ferences in levels of SE were found for two of the five SE 
domains, SE for Managing Daily Activities and Managing 
Symptoms. Differences in SE were not found for Manag-
ing Medications/Treatments, Emotions, and Social Inter-
actions. Disease-related differences in treatments such as 

anticoagulation (stroke), IV infusions (MS), and frequent 
dosing (PD) did not result in differences in patient confi-
dence to manage treatments. Similarly, differences in symp-
toms including tremor, ataxia, paresis, seizure, and pain, did 
not result in differences in confidence in managing social 
interactions or emotions.

The five neurologic disorders are chronic conditions with 
a mixture of similarities and differences that are likely to 
result in different perceptions of SE. All conditions require 
adherence to treatment regimens, but vary in terms of symp-
toms, age of onset, medical co-morbidities, time course, and 
prognosis. Neuropathy results in subjective symptoms of pain 
and discomfort, while PD patients experience observable 
symptoms including tremor. Patients with epilepsy, stroke 
and MS often improve over time and may return to baseline 
function following diagnosis. In contrast, PD and neuropathy 
are generally partially treated with current therapy.

There are few studies comparing SE across chronic condi-
tions. In a comparison of MS and spinal cord injury (SCI), 
MS resulted in lower SE and greater depression and help-
lessness than SCI; the authors concluded this was related to 
greater variability of MS symptoms and differences in time 
course [4]. There was no difference in SE between cancer 
and general chronic conditions, although both groups scored 
relatively low [20]. When SE in PD was compared with psy-
chogenic movement disorders, psychogenic patients reported 
worse SE on all domains [21].

The gravity of the patient experience of neuropathy may 
be unexpected to clinicians and other health specialists. 
Neuropathy patients described the poorest physical func-
tion and global physical health, and greatest fatigue. These 
experiences are likely to underlie neuropathy patient reports 
of lowest SE for Managing both Activities and Symptoms. 
Neuropathy was associated with greatest medical co-mor-
bidity (greater than stroke), including highest proportion of 

Table 2   Comparison of PROMIS SE, mental health, global health, and function across five neurologic conditions

PROMIS SE scores are Tclin scores (US chronic conditions sample); all other PROMIS measures are T-scores (US population sample)
*p < .01 and **p < .001 for ANOVA across neurologic conditions

Total sample N = 834 Epilepsy N = 170 MS N = 164 Neuropathy N = 165 PD N = 169 Stroke N = 166

SE managing daily activities 50.5 (9.5) 54.1 (8.5) 49.1 (10.5) 48.0 (9.1) 50.6 (9.6) 50.8 (8.9)**
SE managing symptoms 50.6 (9.5) 51.5 (9.5) 50.6 (9.5) 48.7 (9.7) 49.6 (8.4) 52.3 (9.9)*
SE managing meds/treatments 50.6 (8.9) 51.2 (8.5) 50.4 (8.8) 50.6 (9.4) 50.5 (9.4) 50.4 (8.4)
SE managing emotions 51.3 (9.6) 52.2 (9.7) 50.7 (10.1) 50.6 (9.9) 52.0 (9.0) 51.2 (9.5)
SE managing social interactions 51.6 (8.8) 51.9 (8.3) 50.9 (9.1) 50.7 (9.4) 51.4 (8.7) 53.0 (8.5)
Anxiety 50.3 (9.7) 50.5 (10.1) 51.2 (9.4) 49.5 (10.1) 49.8 (9.0) 50.6 (9.8)
Depression 48.0 (9.4) 49.1 (9.7) 48.8 (10.2) 47.7 (9.2) 46.6 (8.1) 47.9 (9.6)
Fatigue 51.7 (10.2) 47.5 (9.5) 53.3 (10.7) 54.5 (11.4) 52.4 (8.9) 50.9 (8.7)**
Global mental health 46.9 (10.5) 46.9 (10.8) 46.6 (11.6) 46.4 (10.5) 48.3 (9.2) 46.1 (10.4)
Global physical health 49.6 (8.3) 53.6 (7.8) 48.7 (8.8) 45.9 (8.3) 50.2 (7.3) 49.7 (7.3)**
Physical function 45.1 (10.5) 52.3 (9.4) 42.7 (12.0) 41.4 (8.5) 43.9 (9.0) 45.2 (9.7)**
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arthritis (55%), anxiety (40%), sleep disorder (37%), and dia-
betes (33%). Conversely, epilepsy reported best SE for Man-
aging Activities, and stroke reported best SE for Managing 

Symptoms. Epilepsy and stroke had lowest disability and 
disease severity ratings (physician-reported) and best physi-
cal function (patient-reported). Lower SE for Managing 

Table 3   Determinants of PROMIS SE for managing chronic conditions measures by domain

Across total sample
P value indicates differences by the overall variable (e.g., age) even when controlling for diagnostic groups
PROMIS SE scores are Tclin scores (US chronic conditions sample)
*p < .05 **p < .01 ***p < .001

Sample size N Self-efficacy for 
managing daily 
activities

Self-efficacy for 
managing symp-
toms

Self-efficacy for 
managing medica-
tions & treatments

Self-efficacy for 
managing emo-
tions

Self-efficacy for 
managing social 
interactions

Age ns * ns *** ***
 18–49 282 51.6 (9.4) 50.7 (10.1) 50.4 (8.5) 50.6 (9.7) 51.4 (8.8)
 50–64 314 49.4 (10.0) 49.8 (9.4) 50.2 (9.0) 50.5 (9.9) 50.6 (9.2)
 65 225 50.9 (8.9) 51.4 (8.7) 51.4 (9.3) 53.4 (8.8) 53.3 (8.1)

Race *** * *** ** **
 Non-white 232 47.5 (9.8) 48.8 (10.6) 48.0 (9.3) 49.3 (10.2) 50.0 (9.5)
 White 597 51.8 (9.2) 51.1 (9.0) 51.8 (8.5) 51.8 (9.4) 52.1 (8.5)

Gender *** ns ns * ns
 Men 358 51.9 (9.3) 50.5 (8.8) 50.6 (9.1) 52.4 (9.2) 52.0 (8.5)
 Women 474 49.5 (9.6) 50.6 (10.0) 50.6 (8.8) 50.5 (9.9) 51.3 (9.1)

Education *** P = .07 *** * ns
 HS Grad or less 170 47.9 (9.5) 49.6 (10.6) 48.0 (9.8) 49.9 (10.5) 51.5 (9.7)
 Some college+ 637 51.5 (9.4) 50.9 (9.2) 51.5 (8.5) 51.9 (9.4) 51.7 (8.6)

Income *** * *** *** **
 > 60 k 429 53.3 (9.2) 51.3 (8.9) 52.3 (8.2) 52.7 (9.1) 52.4 (8.6)
 ≤ 60 k 333 47.8(9.1) 49.8 (10.0) 49.0 (9.4) 50.0 (10.2) 50.7 (9.2)

Marital status *** ns * ns *
 Unmarried 325 49.1 (9.3) 50.3 (10.1) 50.1 (8.8) 51.1 (9.7) 50.7 (9.5)
 Married 484 51.9 (9.5) 50.9 (9.1) 51.5 (8.9) 51.9 (9.6) 52.4 (8.4)

Employment *** *** *** *** ***
 Unemployed 503 47.2 (8.9) 48.9 (9.2) 49.1 (9.3) 49.8 (9.7) 50.6 (8.9)
 Employed 334 54.7(8.5) 52.7 (9.4) 52.7 (7.8) 53.6 (9.2) 53.0 (8.5)

Medical co-
morbidities (# 
conditions)

*** *** *** *** ***

 1 148 52.9 (9.8) 53.1 (10.4) 51.3 (9.5) 53.4 (9.6) 53.2 (9.2)
 2–3 266 52.9 (9.7) 51.8 (8.7) 52.2 (8.5) 53.4(9.3) 53.2 (8.1)
 4–5 224 49.4 (9.2) 50.9 (9.6) 50.4 (8.8) 50.8(9.6) 51.2 (9.0)
 6+ 196 46.3 (7.7) 47.3 (8.9) 47.4 (8.7) 46.7 (9.0) 48.6 (8.8)

Disease severity *** *** *** *** ***
 No 184 55.9 (8.6) 54.1 (10.2) 51.7 (8.5) 52.4 (9.7) 54.3 (9.1)
 Mild 372 51.9 (8.5) 51.2 (9.1) 51.9 (8.4) 51.6 (9.5) 52.0 (8.5)

Moderate-severe 272 44.9 (8.7) 47.3 (8.6) 48.2 (9.4) 49.3 (9.3) 49.5 (8.6)
Falls *** *** *** *** ***
 Fallers 187 44.7 (7.4) 46.3 (8.4) 47.6 (8.5) 47.4 (8.8) 48.4 (8.7)
 No falls 620 42.5 (9.3) 51.9 (9.4) 51.8 (8.7) 52.7 (9.5) 52.8 (8.6)

Time course *** * P = .08 ns ns
 Stable 372 50.9 (9.2) 51.5 (9.8) 51.2 (8.6) 51.8 (9.8) 52.5 (8.7)
 Episodic 217 52.5 (9.1) 51.2 (9.6) 50.7 (8.8) 51.3 (9.6) 51.7 (8.6)
 Progressive 241 48.4 (10.0) 48.7 (8.7) 49.9 (9.5) 50.9 (9.5) 50.4 (9.1)
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Activities and Symptoms were seen in disorders with pro-
gressive symptoms including neuropathy, MS and PD.

The demography of patients with neurologic conditions 
seen in urban tertiary care centers is diverse in age, gen-
der, SES, and disability. Epilepsy patients were young with 
less disability, MS-young, but among the most disabled, 
stroke-older, with relatively mild disability, and PD-old-
est with greater disability. This study shows demographic 
disparities in SE for managing conditions, with lower SE 
associated with low SES and non-white race. Greater SE 
was reported by men than women for Managing Daily 
Activities and Emotions. Previous studies of gender show 
conflicting results with men rating SE greater than woman 
post-stroke [22], but women reporting greater SE than men 
in MS [23]. Previous studies show employment and income 
correlated with SE in chronic pain [24, 25]. A longitudinal 
study compared SE in morbid obesity vs. COPD following 
a patient education course; obese patients increased their 
SE over 1 year, while COPD patients initially increased SE 
followed by a decrease [26]. This may reflect differences in 
time course, with episodic symptoms in COPD. Our results 
show lower SE associated with progressive disease course. 
Bandura described controllability and predictability as two 
components of SE [9].

Both patients and physicians reported that epilepsy was 
associated with mildest disability, but there was less agree-
ment on conditions associated with greatest disability. 
Neurologists rated PD and MS patients as most disabled, 
however neuropathy patients reported the lowest ratings on 
physical function and global physical health. Neuropathy 
had more medical co-morbidity, while PD had relatively 
low co-morbidity given their greater age. Our study showed 
that disease severity and falls were associated with lower SE 
managing chronic conditions. Previous studies show that sei-
zure severity and self-management skills were determinants 
of SE for managing epilepsy [27], pain was associated with 
low SE in neuropathy, stroke and SCI [28–30], and fatigue, 
depression, and anxiety correlated with lower SE in epilepsy 
and back pain [20, 24, 27].

Similar to previous studies showing SE as a predictor 
of health outcomes and well-being, our study shows the 
PROMIS SE measures to be major determinants of mental 
health, disability, and global health. The five SE measures 
were better predictors of mental health, disability and global 
health than either disease severity or the neurologic diagno-
sis. Notably, a single domain, SE for Managing Emotions 
predicted all outcomes of mental health, fatigue, physical 
functioning, and global health. SE’s definition includes 
patient confidence to complete necessary tasks in stressful 
situations. This may explain the key role of the Managing 
Emotions SE domain as a predictor of outcomes- regard-
less of disease severity. At its core, living successfully with 

chronic conditions depends upon ones sense of control. This 
is captured by the definition of SE.

Following stroke, SE for balance and falls were more 
powerful predictors of function than actual walking or bal-
ance performance [22, 31]. In MS, SE predicted disability, 
QoL, and activity (measured by a community-based accel-
erometer) [32–34]. SE was a better predictor of disability 
than pain intensity in chronic musculoskeletal pain [35], a 
better predictor than disease severity in COPD [36] and an 
independent predictor of future asthma control [37]. A study 
of predictors of immunosuppressant medication adherence 
after kidney transplant showed low medication SE to be the 
only predictor of non-adherence [38].

Study limitations include recruitment of patients from 
a tertiary care center at a single urban site. This results in 
selection bias including race, ethnicity and SES. The low 
disability in stroke is partially explained by referral bias, 
since greater disability following stroke results in admis-
sion to rehabilitation. Also, stroke specialists are less likely 
to provide long-term follow-up, in contrast to epilepsy, MS, 
neuropathy, and PD. Notably, the Tclin scores used in the 
SE measures compare ratings across chronic conditions, 
not with the general population. Therefore, when ratings are 
similar, it is possible that all chronic condition groups have 
similarly low (or high) scores.

In summary, differences in SE for managing chronic con-
ditions are seen across neurologic patients seen in a neu-
rology ambulatory setting, with lowest SE (for managing 
activities and managing symptoms) in patients with neu-
ropathy, and highest in patients with epilepsy and stroke. 
This study shows that the PROMIS SE measures are better 
predictors of mental health, disability and QoL than either 
disease severity or the specific neurologic diagnosis. Demo-
graphic disparities were present, with minority race, low 
income, and unemployment all associated with lower SE. 
Greater disease severity, greater co-morbidities, and falls 
are generally associated with lower SE. This study supports 
previous evidence that SE for Managing Chronic Conditions 
is a major determinant of health outcomes and demonstrates 
the value of assessing SE to identify patients at risk for poor 
health outcomes.
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