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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=2834) 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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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 fo 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 fo 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.
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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
“T.in” 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 7 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) 114 (7.2) 5.9(6.7) 8.5(5.0) 4.6 (6.3)*
Modified Rankin 2.0(1.3) 1.7 (1.3) 22(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 272 (32.5) 42 (24.7) 70 (42.9) 59 (36.9) 69 (41.1) 30 (18.2)
impairment
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 # 392.5) 32 (2.5) 3.1(2.1) 52 (2.8) 34 (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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Table 2 Comparison of PROMIS SE, mental health, global health, and function across five 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)
SE managing symptoms 50.6 (9.5) 51.5(9.5)
SE managing meds/treatments  50.6 (8.9) 51.2 (8.5)
SE managing emotions 51.3(9.6) 52.2(9.7)
SE managing social interactions 51.6 (8.8) 51.9 (8.3)
Anxiety 50.3 (9.7) 50.5 (10.1)
Depression 48.0 (9.4) 49.1 (9.7)
Fatigue 51.7 (10.2) 47.5(9.5)
Global mental health 46.9 (10.5) 46.9 (10.8)
Global physical health 49.6 (8.3) 53.6 (7.8)
Physical function 45.1 (10.5) 52.3(9.4)

49.1(10.5)  48.0 (9.1) 50.6 (9.6)  50.8 (8.9)%*
50.6 (9.5)  48.7(9.7) 49.6 (8.4)  52.3(9.9)*
504 (8.8)  50.6(9.4) 50.5(9.4)  50.4 (8.4)
50.7 (10.1)  50.6 (9.9) 520(9.0) 51.2(9.5)
509 (9.1)  50.7 (9.4) 514 (8.7) 53.0(8.5)
51.2(94)  49.5(10.1) 49.8(9.0)  50.6(9.8)
48.8 (102) 477 (9.2) 46.6(8.1)  47.9(9.6)
53.3(10.7) 54.5(11.4) 524(8.9)  50.9 (8.7)%*
46.6 (11.6) 464 (10.5) 483(9.2)  46.1(10.4)
48.7(8.8)  45.9(8.3) 50.2(7.3)  49.7 (7.3)%*
42.7(12.0) 414 (8.5) 439(9.0) 452 (9.7)%*

PROMIS SE scores are T,

clin

*p <.01 and **¥p <.001 for ANOVA across neurologic conditions

population (all <'2 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

scores (US chronic conditions sample); all other PROMIS measures are T-scores (US population sample)

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

Sample size N Self-efficacy for Self-efficacy for Self-efficacy for Self-efficacy for Self-efficacy for
managing daily managing symp- managing medica- managing emo- managing social
activities toms tions & treatments tions interactions

Age ns k ns skoksk skoksk
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 koksk k koksk ok ok
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 Hokk 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 Hokk P=.07 oAk * ns
HS Grad or less 170 47.9 (9.5) 49.6 (10.6) 48.0 (9.8) 49.9 (10.5) 51.509.7)
Some college+ 637 51.509.4) 50.9 (9.2) 51.5(8.5) 51.9(94) 51.7 (8.6)

Income koksk k Hoksk skokosk ok
>60 k 429 53.3(9.2) 51.3(8.9) 52.3(8.2) 52.7(9.1) 52.4 (8.6)
<60k 333 47.8(9.1) 49.8 (10.0) 49.0 9.4) 50.0 (10.2) 50.7 (9.2)

Marital status HkE 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 skoksk skoksk Hoksk skokosk koksk
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- koksk skokosk Hoksk skokosk koksk
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) 474 (8.7) 46.7 (9.0) 48.6 (8.8)

Disease SeVerity skoksk skoksk skoksk skoksk skoksk
No 184 55.9 (8.6) 54.1 (10.2) 51.7 (8.5) 52.4(9.7) 543 (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 272 449 (8.7) 47.3 (8.6) 482 (94) 49.3 (9.3) 49.5 (8.6)

Falls skoksk skoksk koksk skoksk skoksk
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 Hokk * 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 52.509.1) 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) 499 (9.5) 50.9 (9.5) 50.4 (9.1)

Across total sample
P value indicates differences by the overall variable (e.g., age) even when controlling for diagnostic groups
PROMIS SE scores are T;,

p<.05 #p < .01 **%p< 001

scores (US chronic conditions sample)

arthritis (55%), anxiety (40%), sleep disorder (37%), and dia- Symptoms. Epilepsy and stroke had lowest disability and
betes (33%). Conversely, epilepsy reported best SE for Man-  disease severity ratings (physician-reported) and best physi-
aging Activities, and stroke reported best SE for Managing  cal function (patient-reported). Lower SE for Managing
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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 T;, 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.

Acknowledgement Development and validation of the PROMIS®
Self-Efficacy for Managing Chronic Conditions measures was funded
by the National Institutes of Health (U0O1AR057967-01).All PROMIS
instruments can be accessed on the Health Measures website at http://
www.healthmeasures.net/. The authors thank the research assistants
(Rena Atayeva, Terra Hill, Katie Holmes, Chelsea Morrow, Yoo Jin
Rhee, Katrina Schrader, Latasha Shoffner) and administrative assistant
(Cherika Jones) for their important contributions.

Funding This study was funded by the NIH (Grant U01 AR057967-01).

@ Springer


http://www.healthmeasures.net/
http://www.healthmeasures.net/

1900

Quality of Life Research (2019) 28:1893-1901

Compliance with Ethical Standards

Conflict of interest Dr. Shulman received funding as PI of NIH Grants
U01 AR057967-01 and RO1 AG059651-0. She has also received fund-
ing as site PI for clinical trials supported by U0OINS0808-01A1, the
Parkinson Study Group, the Michael J. Fox Foundation, and Biotie, for
an observational study funded by Pfizer and as consultant for PCORI
Grant ME-1306-01511. She receives royalties for patient-centered
books published by Oxford University Press and Johns Hopkins Uni-
versity Press. Dr. Shulman’s research is supported by endowments as
the Eugenia Brin Professor of Parkinson Disease and from the Rosalyn
Newman Foundation. Drs. Gruber-Baldini received funding as PI of
R21 AG054143 and RO1 AG059651-0, co-Investigator on NIH Grants
U01 AR057967-01, RO1 AG035009 (Magaziner), UH2 AG056925
(Orwig), T32 AG000262 (Magaziner) and from Pluristem Therapeu-
tics. Dr. Romero and Velozo received funding as co-Investigators on
NIH Grant UO1AR057967-01.

Ethical approval All procedures performed in studies involving human
participants were in accordance with the ethical standards of the insti-
tutional research committee and with the 1964 Helsinki declaration and
its later amendments or comparable ethical standards.

Informed consent Informed consent was obtained from all individual
participants included in the study.

References

1. Bandura, A. (1989). Human agency in social cognitive theory.
American Psychologist, 44(9), 1175.

2. Clark, N. M., & Dodge, J. A. (1999). Exploring self-efficacy as a
predictor of disease management. Health Education & Behavior,
26(1), 72-89.

3. Schwartz, C. E., Coulthard-Morris, L., Zeng, Q., & Retzlaff, P.
(1996). Measuring self-efficacy in people with multiple sclerosis:
A validation study. Archives of Physical Medicine and Rehabilita-
tion, 77(4), 394-398.

4. Shnek, Z. M., Foley, F. W., LaRocca, N. G, et al. (1997). Help-
lessness, self-efficacy, cognitive distortions, and depression in
multiple sclerosis and spinal cord injury. Annals of Behavioral
Medicine, 19(3), 287-294.

5. Mak, M. K., & Pang, M. Y. (2008). Balance self-efficacy deter-
mines walking capacity in people with Parkinson’s disease. Move-
ment Disorders, 23(13), 1936-1939.

6. Chlebowy, D. O., & Garvin, B. J. (2006). Social support, self-
efficacy, and outcome expectations: Impact on self-care behaviors
and glycemic control in Caucasian and African American adults
with type 2 diabetes. The Diabetes Educator, 32(5), 777-786.

7. Lorig, K., Lubeck, D., Kraines, R. G., Seleznick, M., & Holman,
H. R. (1985). Outcomes of self-help education for patients with
arthritis. Arthritis & Rheumatology, 28(6), 680-685.

8. Lackner, J. M., & Carosella, A. M. (1999). The relative influence
of perceived pain control, anxiety, and functional self-efficacy on
spinal function among patients with chronic low back pain. Spine,
24(21), 2254-2260. (Discussion 2260-2261).

9. Bandura, A. (1977). Self-efficacy: Toward a unifying theory of
behavioral change. Psychological Review, 84(2), 191-215.

10. Gruber-Baldini, A. L., Velozo, C., Romero, S., & Shulman, L.
M. (2017). Validation of the PROMIS® measures of self-efficacy
for managing chronic conditions. Quality of Life Research, 26(7),
1915-1924.

@ Springer

11.

12.

13.

14.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

Cella, D., Yount, S., Rothrock, N., et al. (2007). The patient-
reported outcomes measurement information system (PROMIS):
Progress of an NIH roadmap cooperative group during its first two
years. Medical Care, 45(5 Suppl 1), S3-S11.

Institute of Medicine (US). Committee on Quality of Health Care
in America. (2001) Crossing the quality chasm: A new health
system for the 21st century. Washington, DC: National Academy
Press.

Holman, H., & Lorig, K. (1992). Perceived self-efficacy in self-
management of chronic disease. Self-efficacy: Thought control of
action, 1,305-324.

Shulman, L. M. (2001). The prescription for long-term care.
Improving the care of chronic conditions will have the single
greatest effect on the long-term care crisis. Health Progress,
82(6), 48-51.

. Lorig, K. R., Sobel, D. S., Ritter, P. L., Laurent, D., & Hobbs, M.

(2001). Effect of a self-management program on patients with
chronic disease. Effective clinical practice, 4(6), 256-262.
Lorig, K.. (1996) Outcome measures for health education and
other health care interventions. Sage: Thousand Oaks.

Kuijer, R. G., & De Ridder, D. T. (2003). Discrepancy in illness-
related goals and quality of life in chronically ill patients: The role
of self-efficacy. Psychology and Health, 18(3), 313-330.
DeWalt, D. A., Rothrock, N., Yount, S., & Stone, A. A., PROMIS
Cooperative Group (2007). Evaluation of item candidates: The
PROMIS qualitative item review. Medical Care, 45(5 Suppl 1),
S12-S21.

Reeve, B. B., Hays, R. D., Bjorner, J. B., et al. (2007). Psycho-
metric evaluation and calibration of health-related quality of life
item banks: Plans for the patient-reported outcomes measurement
information system (PROMIS). Medical Care, 45(5 Suppl 1),
S$22-S31.

Mystakidou, K., Tsilika, E., Parpa, E., Panagiotou, I., Galanos,
A., & Gouliamos, A. (2012). Differences in levels of self-efficacy
and anxiety between cancer and chronically-ill patients attending
a palliative care unit. Journal of BUON, 17(4), 785-790.
Anderson, K., Gruber-Baldini, A., Mullins, J., et al. (2008). Self-
efficacy-a marker for psychogenic movement disorders. Movement
Disorders, 23(1), S253-S253.

Salbach, N. M., Mayo, N. E., Robichaud-Ekstrand, S., Hanley, J.
A., Richards, C. L., & Wood-Dauphinee, S. (2006). Balance self-
efficacy and its relevance to physical function and perceived health
status after stroke. Archives of Physical Medicine and Rehabilita-
tion, 87(3), 364-370.

Fraser, C., & Polito, S. (2007). A comparative study of self-
efficacy in men and women with multiple sclerosis. Journal of
Neuroscience Nursing, 39(2), 102-106.

de M. Vieira, de Gées Salvetti, EricaB., Damiani, M., & L. P,
de M. Pimenta, Cibele Andrucioli (2014). Self-efficacy and fear
avoidance beliefs in chronic low back pain patients: Coexist-
ence and associated factors. Pain Management Nursing, 15(3),
593-602.

Rahman, A., Ambler, G., Underwood, M. R., & Shipley, M. E.
(2004). Important determinants of self-efficacy in patients with
chronic musculoskeletal pain. The Journal of Rheumatology,
31(6), 1187-1192.

Bonsaksen, T., Fagermoen, M. S., & Lerdal, A. (2014). Trajecto-
ries of self-efficacy in persons with chronic illness: An explorative
longitudinal study. Psychology & Health, 29(3), 350-364.
Dilorio, C., Shafer, P. O., Letz, R., et al. (2006). Behavioral,
social, and affective factors associated with self-efficacy for self-
management among people with epilepsy. Epilepsy & Behavior,
9(1), 158-163.

Torrance, N., Ferguson, J. A., Afolabi, E., et al. (2013). Neuro-
pathic pain in the community: More under-treated than refractory?
PAIN®, 154(5), 690-699.



Quality of Life Research (2019) 28:1893-1901

1901

29.

30.

31.

32.

33.

34.

Craig, A., Tran, Y., Siddall, P., et al. (2013). Developing a model
of associations between chronic pain, depressive mood, chronic
fatigue, and self-efficacy in people with spinal cord injury. The
Journal of Pain, 14(9), 911-920.

Miller, K. K., Combs, S. A., Van Puymbroeck, M., et al. (2013).
Fatigue and pain: Relationships with physical performance and
patient beliefs after stroke. Topics in Stroke Rehabilitation, 20(4),
347-355.

Hellstrom, K., Lindmark, B., Wahlberg, B., & Fugl-Meyer, A.
R. (2003). Self-efficacy in relation to impairments and activities
of daily living disability in elderly patients with stroke: A pro-
spective investigation. Journal of Rehabilitation Medicine, 35(5),
202-207.

Riazi, A., Thompson, A. J., & Hobart, J. C. (2004). Self-efficacy
predicts self-reported health status in Multiple Sclerosis. Multiple
Sclerosis Journal, 10(1), 61-66.

Snook, E. M., & Motl, R. W. (2008). Physical activity behaviors
in individuals with multiple sclerosis: Roles of overall and spe-
cific symptoms, and self-efficacy. Journal of Pain and Symptom
Management, 36(1), 46-53.

Schmitt, M. M., Goverover, Y., DelLuca, J., & Chiaravalloti, N.
(2014). Self-efficacy as a predictor of self-reported physical,

35.

36.

37.

38.

cognitive, and social functioning in multiple sclerosis. Rehabili-
tation Psychology, 59(1), 27.

Denison, E., Asenléf, P., & Lindberg, P. (2004). Self-efficacy,
fear avoidance, and pain intensity as predictors of disability in
sub-acute and chronic musculoskeletal pain patients in primary
health care. Pain, 111(3), 245-252.

Arnold, R., Ranchor, A. V., DeJongste, M. J., et al. (2005). The
relationship between self-efficacy and self-reported physical
functioning in chronic obstructive pulmonary disease and chronic
heart failure. Behavioral Medicine, 31(3), 107-115.

Eilayyan, O., Gogovor, A., Mayo, N., Ernst, P., & Ahmed, S.
(2015). Predictors of perceived asthma control among patients
managed in primary care clinics. Quality of Life Research, 24(1),
55-65.

Russell, C. L., Ashbaugh, C., Peace, L., et al. (2013). Time-in-
a-bottle (TIAB): A longitudinal, correlational study of patterns,
potential predictors, and outcomes of immunosuppressive medi-
cation adherence in adult kidney transplant recipients. Clinical
Transplantation, 27(5), ES80-E590.

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer



	Comparative study of PROMISⓇ self-efficacy for managing chronic conditions across chronic neurologic disorders
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Study participants
	Standard protocol approvals, registrations, and patient consents
	The self-efficacy for managing daily activities item pool
	Data analysis

	Results
	Comparison of PROMIS self-efficacy for managing chronic conditions across disorders
	Comparison of PROMIS measures of depression, anxiety, fatigue, global health, and disability across neurologic disorders
	Self-efficacy as a determinant of mental health, global health, and disability

	Discussion
	Acknowledgement 
	References


