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Abstract

Objectives: To investigate the relations linking self-efficacy and coping to quality of life (QOL) and social participation and what effect self-

efficacy, changes in self-efficacy, and coping style have on long-term QOL and social participation.

Design: Prospective clinical cohort study.

Setting: General hospitals, rehabilitation centers.

Participants: Patients with newly acquired brain injury (ABI) (NZ148) were assessed at baseline (start outpatient rehabilitation or discharge

hospital/inpatient rehabilitation; mean time since injury, 15wk) and 1 year later (mean time since injury, 67wk).

Interventions: Not applicable.

Main Outcome Measures: QOL was measured with the EuroQuol 5D (the EQ-5D index and the EQ-5D visual analog scale [EQ VAS]) and the 9-

item Life Satisfaction Questionnaire (LiSat-9), social participation with the modified Frenchay Activities Index, coping with the Coping Inventory

for Stressful Situations, and self-efficacy with the Traumatic Brain Injury Self-efficacy Questionnaire.

Results: At baseline, self-efficacy moderated the effect of emotion-oriented coping on the EQ-5D index and of avoidance coping on the EQ VAS.

Self-efficacy mediated the relation between emotion-oriented coping and LiSat-9. An increase in self-efficacy over time predicted better scores on

the EQ-5D index (bZ.30), the EQ VAS (bZ.49), and LiSat-9 (bZ.44) at follow-up. In addition, higher initial self-efficacy (bZ.40) predicted

higher LiSat-9 scores at follow-up; higher initial emotion-oriented coping (bZ�.23) predicted lower EQ VAS scores at follow-up. Higher

modified Frenchay Activities Index scores at follow-up were predicted by higher self-efficacy (bZ.19) and higher task-oriented coping (bZ.14)

at baseline (combined R2Z5.1%).

Conclusions: Self-efficacy and coping predict long-term QOL but seem less important in long-term social participation. High self-efficacy

protects against the negative effect of emotion-oriented coping. Enhancing self-efficacy in the early stage after ABI may have beneficial long-term

effects.
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ª 2014 by the American Congress of Rehabilitation Medicine
Self-efficacy and coping may play an important role in the process
of adaptation to the consequences of acquired brain injury (ABI)
and regaining quality of life (QOL).1 Self-efficacy refers to the
belief in one’s ability to achieve goals.2 Efficacy beliefs influence
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the activities people choose to engage in, the level of effort they
make, and their perseverance in the face of difficulties.2 Self-
efficacy beliefs are domain-specific, but various experiences of
success and failure in different domains of functioning may
generate a generalized belief of self-efficacy.

As a domain-oriented concept, higher self-efficacy in main-
taining balance has been associated with improved activities of
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daily living performance,3 better walking,4 and less falling.5 In
patients with traumatic brain injury (TBI), higher self-efficacy for
the management of specific TBI-related symptoms, such as
cognitive, physical, emotional, and social problems, was related to
higher QOL.6

As a general concept, higher general self-efficacy has been
related to better QOL and social participation in TBI.7-9 However,
because all studies were conducted cross-sectionally in the chronic
stage after TBI, one cannot determine whether self-efficacy in the
early stage after brain injury is predictive for better long-term
QOL and social participation.

High general self-efficacy has been associated with higher use
of active and problem-focused coping in persons with ABI and
healthy persons.10-12 In chronic diseases, the relation between low
self-efficacy and increased use of emotion-oriented coping is well
documented.13,14

The relations between coping and self-efficacy and their rela-
tion to psychosocial outcome have not been studied yet in ABI.
Self-efficacy might influence the relation between coping and
psychosocial outcome in different ways.

On the one hand, the strength of the effect of coping on psy-
chosocial outcome might be different for patients with high versus
low self-efficacy. High self-efficacy may act as a buffer and pro-
tect against the negative effect of passive, emotion-oriented
coping styles on QOL,15-18 whereas this protective effect might
be absent when self-efficacy is low. This is called effect moder-
ation. On the other hand, successful coping experiences might
increase a patient’s self-efficacy, which might, in turn, lead to
better outcome. This is called effect mediation.

Therefore, the objectives of the present study were (1) to
explore how self-efficacy for managing brain injuryespecific
symptoms contributes to the effect of coping style on QOL and
social participation in patients with ABI and (2) to investigate the
influence of baseline self-efficacy, changes in self-efficacy, and
baseline coping style on long-term QOL and social participation.

Methods

Patients

Between January 2011 and January 2012, rehabilitation physicians
and neurologists of the participating institutes (2 rehabilitation
centers and 2 hospitals in the South of The Netherlands) recruited
patients eligible for participation in this study. Patients were
included consecutively on return to the home environment, either
at the start of outpatient neurorehabilitation or at discharge home
from hospital or inpatient neurorehabilitation. Inclusion criteria
were as follows: (1) age 18 years or more; (2) newly acquired,
nonprogressive brain injury of any etiology confirmed by
List of abbreviations:

ABI acquired brain injury

CISS Coping Inventory for Stressful Situations

CISS-A CISS Avoidance scale

CISS-E CISS Emotion-oriented scale

CISS-T CISS Task-oriented scale

EQ-5D EuroQuol 5D

EQ VAS EQ-5D visual analog scale

FAI Frenchay Activities Index

LiSat-9 9-item Life Satisfaction Questionnaire

QOL quality of life

TBI traumatic brain injury
neurological and/or neuroimaging data; and (3) the maximum
time since injury 4 months for patients recruited at the start of
outpatient rehabilitation. Exclusion criteria were as follows: (1)
any premorbid progressive brain disease; (2) insufficient com-
mand of the Dutch language; and (3) inability to complete ques-
tionnaires on the basis of clinical judgment (aphasia and severe
cognitive impairment).

The medical ethics committees of the Maastricht University
Medical Center and all participating hospitals and rehabilitation
centers approved this study. All patients gave written informed
consent.

Measures

To measure self-efficacy, we used the 13-item TBI Self-efficacy
Questionnaire,6 which contains 4 subscalesdSocial, Physical,
Cognitive, Emotionaldmeasuring self-efficacy for obtaining help
and emotional support, managing physical symptoms, managing
and compensating for cognitive symptoms, and managing
emotional symptoms, respectively. Items are rated on a 10-point
scale (1Znot at all confident to 10Ztotally confident). Subscale
scores are summed to a total score. Higher scores indicate greater
self-efficacy. We carried out a formal translation procedure to
obtain a Dutch version. Using our data, we found good internal
reliability (Cronbach aZ.81e.95).

Basic coping strategies were measured using the Coping In-
ventory for Stressful Situations (CISS).19 We used the Dutch
validated version.20 The 48-item CISS has 3 CISS Avoidance
scale (CISS-A), CISS Emotion-oriented scale (CISS-E), and CISS
Task-oriented scale (CISS-T). The avoidance scale contains 2
subscales: social diversion and distraction. Item scores (1Znot at
all to 5Zvery much) are summed per scale; higher scores indicate
a greater use of that particular coping style. Psychometric prop-
erties of the CISS for use in patients with ABI have been shown to
be good.21 Because confirmatory factor analysis showed a 3-factor
structure (T, E, A),21 we did not use the avoidance subscales.

The 9-item Life Satisfaction Questionnaire (LiSat-9) was used
as a generic instrument for measuring QOL.22 We used the Dutch
version.23,24 One public domain and 8 specific fields are assessed.
The mean of all item scores (1Zvery unsatisfactory to 6Zvery
satisfactory) was calculated. Higher scores indicate better general
QOL. Using our data, we found good internal reliability (Cron-
bach aZ.83). To measure health-related QOL, the EuroQuol 5D
(EQ-5D)25,26 was used, which consists of the 5-item EQ-5D index
and the EQ-5D visual analog scale (EQ VAS). The Dutch version
has good psychometric properties.27 The 5 EQ-5D index items are
summarized into 1 weighted overall score ranging from 0 to 1.00
(death to full health). The EQ VAS ranges from 0 to 100 (worst to
best imaginable health state).

Social participation was measured with the modified Frenchay
Activities Index (FAI). The original FAI is a 15-item measure
developed for patients with stroke, assessing the frequency of
performance of activities such as housekeeping, recreation,
transportation, and work during the last 3 to 6 months.28 We used
the Dutch-adapted version, modified FAI, which covers a more
circumscribed period spanning the past 4 weeks with answering
categories adapted correspondingly.29 Psychometric properties
have been shown to be good.29,30 Items are scored on a 4-point
scale.Higher scores indicate a higher level of participation (maximum
scoreZ45).

Data on age, sex, and diagnosis were extracted from the
medical files. Level of educational attainment was asked during
www.archives-pmr.org
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Table 1 Patients’ characteristics at baseline (NZ148)

Characteristic Value Range

Age (y) 56�12.3 19e84

Time since injury (wk) 15.1�9.6 2.0e43.7

Sex (male) 95 (64.2)

Education level

Low 41 (27.7)

Medium 61 (41.2)

High 46 (31.1)

Type of lesion

Infarction 98 (66.2)

SAH 10 (6.8)

ICH 9 (6.1)

Diffuse vascular lesions 2 (1.4)

TBI 14 (9.5)

Anoxic encephalopathy 3 (2.0)

Tumor benign 5 (3.4)

Meningitis/encephalitis 1 (0.7)

Other 6 (4.1)

NOTE. Values are mean � SD or n (%).

Abbreviations: ICH, intracerebral hemorrhage; SAH, subarachnoid

hemorrhage.
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baseline interview and classified according to a 3-level system
often used in The Netherlands: primary education (low), junior
vocational training (medium), and senior vocational or academic
training (high), corresponding to 8.6�1.9, 11.4�2.5, and
15.2�3.3 years of full-time education, respectively.31

Procedure

After inclusion, patients were contacted. A telephone interview
with the first author (I.B.) or research assistant was planned when
the patient had been at home for at least 2 to 4 weeks. During this
interview, the modified FAI was completed and patients were
asked about the 3 most stressful situations that they had encoun-
tered as a consequence of their brain injury during the previous 2
weeks. For each of the 3 stressful situations, a separate coping
questionnaire (CISS) was prepared in which the instruction for
completion was made specific: “How much do you engage in
these types of activities when you are confronted with. (one of 3
situations).” After the interview, each patient received 3 situation-
specific coping questionnaires (CISS) by post along with ques-
tionnaires about self-efficacy (TBI Self-efficacy Questionnaire)
and QOL (EQ-5D and LiSat-9) to complete via self-report. One
year (�4wk) after inclusion, patients were contacted again to plan
the telephone interview. During this interview, the modified FAI
was completed and the patient again identified 3 brain-injurye
related stressful situations of importance at that time. Afterward,
the same set of questionnaires (CISS, TBI Self-efficacy Ques-
tionnaire, EQ-5D, LiSat-9) was sent to complete via self-report.

If a participant requested a live interview or asked for assis-
tance to complete the questionnaires, a face-to-face appointment
with the first author (I.B.) or research assistant was arranged
(baseline: nZ26 [18%]; follow-up: nZ26 [18%]).

Data analysis

The CISS completed for the first stressful situation was used in all
analyses reported in this article. CISS results for second and third
situations (collected for a different research purpose) were not
included to avoid problems of intercorrelation. Using paired-
sample t tests, baseline and follow-up scores of all outcome var-
iables, self-efficacy, and coping style were compared. Using
one-sample t tests, EQ-5D scores of our study sample and of the
general Dutch population (EQ-5D index scoreZ.843; EQ VAS
scoreZ81.36)26,32 were compared.

To answer our first research question about the relations be-
tween baseline coping style and self-efficacy and their relation to
baseline QOL and participation, we first selected from the clinical
variables (TBI Self-efficacy Questionnaire, CISS-T, CISS-E,
CISS-A) those variables that had an independent effect on each
outcome variable (EQ-5D index, EQ VAS, LiSat-9, modified FAI).
Therefore, we conducted 4 hierarchical multiple regression ana-
lyses. After entering demographic variables, clinical variables
were tested separately and those showing associations at a P value
of <.10 were retained. Then, we tested whether the relation be-
tween coping and outcome was dependent on the level of self-
efficacy (moderation). For each outcome variable, demographic
variables, retained clinical variables, and their respective interac-
tion terms (TBI Self-efficacy Questionnaire�Coping style) were
entered into the regression model. Evidence for moderation was
indicated by a significant interaction term. In the absence of
moderation, we tested whether self-efficacy mediated the relation
between coping style and outcome variable using structural
equation modeling. All the variables that were present in the
www.archives-pmr.org
multivariable regression model to test for moderation were now
included in the SEM model (except the respective nonsignificant
interaction terms). Evidence for mediation was indicated by a
significant indirect pathway between coping style and outcome
variable.

To answer our second research question whether baseline self-
efficacy (TBI Self-efficacy Questionnaire), changes in self-
efficacy (an increase in self-efficacy over time as measured by
the TBI Self-efficacy Questionnaire score from baseline to follow-
up), and baseline coping style (CISS-T, CISS-E, CISS-A) were
predictive for QOL and participation at follow-up, 4 hierarchical
multiple regressions were carried out with the EQ-5D index, the
EQ VAS, LiSat-9, and modified FAI as outcome variables.
Because we had no prespecified prediction hypothesis, we used a
stepwise approach to enter the independent variables into the
regression models. First, all demographic variables and baseline
scores of the respective outcome variables were entered. Second,
the predictors were tested separately, and those showing associa-
tions at a P value of <.10 were retained in the full multivariable
model. Finally, in a backward selection procedure, any clinical
variable in the full multivariable model that was not significant at
a P value of <.05 was manually removed.

All analyses were carried out in Stata 12.1,a using 2-sided
hypothesis testing with an alpha level of .05.
Results

Initially 190 patients were approached, of whom 37 refused to
participate. Of the 153 patients willing to participate, we excluded
5 patients because of nonmatching inclusion criteria. Overall, 148
patients (78%) underwent baseline assessment, of whom 143
participated in follow-up assessment. Too much burden was the
reason for all dropouts. Table 1 presents the demographic and
injury-related characteristics of the sample at baseline. At follow-
up, mean � SD time since injury was 67�9.12 weeks.

http://www.archives-pmr.org


Table 2 Descriptive data of all clinical variables

Clinical variable Baseline 1-y follow-up t P

SEsx 83.98�22.37 87.40�21.29 2.14 .013*

CISS-T 49.98�10.69 49.35�12.39 �0.12 .91

CISS-E 34.75�12.93 33.56�11.68 �1.48 .14

CISS-A 39.20�12.21 41.09�12.10 1.58 .12

Modified FAI 19.21�6.97 27.27�6.92 15.16 <.001*

LiSat-9 4.49�0.73 4.54�0.85 0.85 .40

EQ-5D index 0.74�0.20 0.78�0.19 2.51 .013*

EQ VAS 66.37�16.35 71.01�15.72 3.32 .001*

NOTE. Values are mean � SD unless indicated otherwise.

Abbreviation: SEsx, Traumatic Brain Injury Self-efficacy Questionnaire.

* Associations remaining significant after Benjamini-Hochberg

correction for multiple comparisons (.013<.025, .013<.01875,

.001<.0125, .0009<.00625).
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All clinical variables are described in table 2. Compared with
the general population in The Netherlands, our study sample
showed for both measurements significantly lower EQ-5D index
scores (t147Z�6.07, P<.001, and t142Z�4.02, P<.001, respec-
tively) and lower EQ VAS scores (t147Z�11.16, P<.001, and
t141Z�7.85, P<.001, respectively).
Table 3 Hierarchical regressions of the association between clinical v

Clinical variable

Crude model*

B SE b P

EQ-5D index

CISS-T �.0003 .0017 �.01

CISS-A .0003 .0015 .02

SEsx .0045 .0007 .48 <

CISS-E �.0073 .0013 �.46 <

SEsx � CISS-E

EQ VAS

CISS-T .21 .13 .13

SEsx .46 .05 .63 <

CISS-E �.53 .11 �.42 <

CISS-A .23 .12 .17

SEsx�CISS-E

SEsx�CISS-A

LiSat-9

CISS-T .0045 .006 .07

CISS-A .0006 .005 .01

SEsx .018 .002 .56 <

CISS-E �.022 .005 �.39 <

SEsx�CISS-E

Modified FAI

CISS-T .073 .053 .11

CISS-E �.056 .046 �.11

SEsx .055 .026 .18

CISS-A .105 .047 .19

SEsx�CISS-A

Abbreviations: B, unstandardized regression coefficient; b, standardized regr

efficacy Questionnaire.

* Based on separate models for each clinical variable adjusted for demogra
y Based on the model in which all clinical variables with associations at a P

respective interaction terms to test for effect moderation.
Relations linking self-efficacy and coping to
outcome at baseline

The TBI Self-efficacy Questionnaire scores moderated the relation
between EQ-5D index scores and CISS-E scores, as indicated by a
significant interaction term (table 3). This means that the effect of
emotion-oriented coping on QOL diminishes with increasing
levels of self-efficacy (fig 1).

For EQ VAS scores, the multivariable regression model (see
table 3) showed that the TBI Self-efficacy Questionnaire scores
moderated both the relation between CISS-E and EQ VAS and the
relation between CISS-A and EQ VAS, as indicated by significant
interaction terms. This means that the contribution of avoidance
coping to EQ VAS scores reduces with increasing levels of self-
efficacy (fig 2). Furthermore, the effect of emotion-oriented coping
on QOL decreases with increasing levels of self-efficacy (fig 3).

In contrast, the TBI Self-efficacy Questionnaire scores did not
moderate the relation between CISS-E and LiSat-9 scores, as
indicated by a nonsignificant interaction term (see table 3).
Therefore, the effect of emotion-oriented coping on LiSat-9 did
not differ between those with high self-efficacy and those with low
self-efficacy. The structural equation model (fig 4), however,
revealed that the effect of CISS-E on LiSat-9 scores was
completely mediated by its association with TBI Self-efficacy
Questionnaire scores, as indicated by a nonsignificant direct
ariables and QOL and social participation at baseline

Multivariable modely

B SE b P

.87

.82

.001 �0.0012 .0016 �.12 .52

.001 �0.0138 .0035 �.87 <.001

0.0001 .0000 .55 .003

.13

.001 0.58 .17 .80 .001

.001 �0.69 .26 �.55 .008

.056 1.20 .36 .89 .001

0.0065 .003 .36 .038

�0.011 .004 �.90 .007

.46

.91

.001 0.0122 .006 .38 .042

.001 �0.0155 .0127 �.27 .23

0.0001 .0002 .16 .40

.17

.23

.038 0.085 .079 .28 .29

.028 0.18 .19 .32 .33

�0.0009 .0021 �.17 .68

ession coefficient; SE, standard error; SEsx, Traumatic Brain Injury Self-

phic variables.

value of <.10, when tested separately, were retained together with their

www.archives-pmr.org
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Fig 1 The moderating effect of self-efficacy (SEsx total score) on

the relation between emotion-oriented coping (CISS-E) and the EQ-5D

index. NOTE. Low represents scores �1 SD. Average represents mean

scores. High represents scores þ1 SD. Abbreviation: SEsx, Traumatic

Brain Injury Self-efficacy Questionnaire.

Fig 3 The moderating effect of self-efficacy (SEsx total score) on

the relation between emotion-oriented coping (CISS-E) and the EQ

VAS. NOTE. Low represents scores �1 SD. Average represents mean

scores. High represents scores þ1 SD. Abbreviation: SEsx, Traumatic

Brain Injury Self-efficacy Questionnaire.
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effect of CISS-E on LiSat-9 scores and a significant indirect as-
sociation between CISS-E and LiSat-9 scores (bZ�.30; P<.001).

For baseline modified FAI scores, a significant effect of
CISS-A scores (bZ.19; PZ.025) and TBI Self-efficacy Ques-
tionnaire scores (bZ.18; PZ.037) was observed, next to an effect
of sex (female vs male: bZ.32; P<.001). The interaction term
(CISS-A�TBI Self-efficacy Questionnaire total score) was
nonsignificant, indicating absence of moderation (see table 3).
Furthermore, CISS-A scores were not significantly related to TBI
Self-efficacy Questionnaire scores (bZ�.06; PZ.46), so there
was no evidence that TBI Self-efficacy Questionnaire scores
mediated the relation between CISS-A and modified FAI scores.

Prediction of 1-year QOL and participation

In table 4, the final hierarchical regression models are listed for
each outcome variable. An increase in self-efficacy over time as
measured by the TBI Self-efficacy Questionnaire score from
baseline to follow-up significantly predicted EQ-5D index scores
at follow-up, accounting for 8.5% of the total explained variance
(ie, 43.5%). Higher EQ VAS scores at follow-up were significantly
predicted by an increase in self-efficacy over time as measured by
Fig 2 The moderating effect of self-efficacy (SEsx total score) on

the relation between avoidance coping (CISS-A) and the EQ VAS.

NOTE. Low represents scores �1 SD. Average represents mean scores.

High represents scores þ1 SD. Abbreviation: SEsx, Traumatic Brain

Injury Self-efficacy Questionnaire.

www.archives-pmr.org
the TBI Self-efficacy Questionnaire score from baseline to follow-
up and by lower baseline CISS-E scores, jointly accounting for
23.1% of the total explained variance (ie, 51.5%). Increases in
self-efficacy over time as measured by the TBI Self-efficacy
Questionnaire score from baseline to follow-up were predictive
for higher LiSat-9 scores at follow-up, jointly accounting for
16.4% of the total explained variance (ie, 58%). Higher baseline
TBI Self-efficacy Questionnaire scores and higher baseline CISS-
T scores significantly predicted higher modified FAI scores at
follow-up, but they jointly accounted for only 5.0% of the total
explained variance (ie, 48.9%).
Discussion

In this prospective cohort study of 148 patients with newly ABI,
we showed that patients who became more self-efficacious in
managing their brain injuryerelated symptoms over time showed
better health-related QOL (EQ-5D index and EQ VAS scores) and
general QOL (LiSat-9) after 1 year. In addition, patients with
higher initial self-efficacy displayed better long-term general QOL
(LiSat-9). We confirmed the association between emotion-oriented
coping and poor QOL and showed that high self-efficacy protected
against this negative influence of emotion-oriented coping. Initial
coping and self-efficacy were far less important in predicting long-
term participation.

Our results build on earlier findings. We showed that even in
the subacute stage after ABI (mean time since injuryZ15wk),
patients who were more self-efficacious had higher QOL and
better social participation. In the chronic stage after brain injury,
this positive association was already known.6,7,9

Furthermore, increasing self-efficacy seemed to mitigate the
negative influence of emotion-oriented coping on health-related
QOL, suggesting that high self-efficacy has a protective effect.
This stress-buffering effect of high self-efficacy is well docu-
mented in healthy people33 and patients with cancer.34 A similar
protective effect of high self-efficacy was found in patients with
alcohol dependence.35 As self-efficacy increased, the negative
influence of coping strategies characterized by unrealistic
thinking, which was associated with higher alcohol use and
dependence symptoms, diminished.35 However, in patients with
rheumatoid arthritis, the strength of the relation between coping

http://www.archives-pmr.org


Fig 4 The mediating effect of self-efficacy (SEsx total score) on the relation between emotion-oriented coping (CISS-E) and LiSat-9 scores: final

model showing standardized regression coefficients for direct paths. Abbreviations: ε, error variance; SEsx, Traumatic Brain Injury Self-efficacy

Questionnaire. *P<.001.

Table 4 Prediction models based on stepwise hierarchical regressions of the association between baseline clinical and demographic var-

iables and QOL and social participation at 1-y follow-up

Variable B b 95% CI for B P R2 (%)

EQ-5D index follow-up 43.5

Age �0.0009 �.07 �0.003 to 0.001 .33

Sex �0.002 �.004 �0.054 to 0.050 .95

Education medium �0.035 �.09 �0.097 to 0.026 .26

Education high 0.021 .05 �0.042 to 0.085 .61

EQ-5D index baseline 0.60 .66 0.47 to 0.72 <.001 33.3

DSEsx 0.0028 .30 0.0016 to 0.0041 <.001 8.5

EQ VAS follow-up 51.5

Age 0.077 .06 �0.092 to 0.25 .37

Sex 0.63 .02 �3.68 to 4.93 .77

Education medium �1.90 �.06 �6.87 to 3.06 .45

Education high �1.15 �.03 �6.55 to 4.24 .67

EQ VAS baseline 0.53 .56 0.40 to 0.66 <.001 26.9

CISS-E baseline �0.28 �.23 �0.45 to �0.10 .002 2.1

DSEsx 0.39 .48 0.29 to 0.49 <.001 21.1

LiSat-9 follow-up 58.0

Age �0.0009 �.01 �0.009 to 0.007 .82

Sex 0.27 .15 0.056 to 0.47 .01

Education medium �0.28 �.16 �0.52 to �0.036 .02

Education high �0.15 �.08 �0.41 to 0.099 .23

LiSat-9 baseline 0.63 .55 0.47 to 0.79 <.001 40.7

SEsx baseline 0.015 .40 0.009 to 0.021 <.001 1.8

DSEsx 0.019 .44 0.013 to 0.024 <.001 14.6

Modified FAI follow-up 48.9

Age �0.048 �.08 �0.12 to 0.028 .22

Sex 2.16 .15 0.11 to 4.21 .04

Education medium 1.64 .12 �0.60 to 3.87 .15

Education high 3.63 .24 1.28 to 5.98 .003

Modified FAI baseline 0.50 .49 0.36 to 0.63 <.001 26.5

CISS-T baseline 0.093 .14 0.011 to 0.18 .027 2.0

SEsx baseline 0.058 .19 0.017 to 0.099 .006 3.0

Abbreviations: B, unstandardized regression coefficient; b, standardized regression coefficient; CI, confidence interval; R2, coefficient of determination;

SEsx, Traumatic Brain Injury Self-efficacy Questionnaire; DSEsx, Traumatic Brain Injury Self-efficacy Questionnaire score at follow-up e Traumatic Brain

Injury Self-efficacy Questionnaire score at baseline.
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and anxiety and depression did not vary in magnitude depending
on the level of self-efficacy.36

Patients using more emotion-oriented coping had lower general
QOL (LiSat-9). Testing effect mediation showed that this was
because these patients had lower self-efficacy. In patients with
osteoarthritis, a slightly resembling pathway was described. Self-
efficacy for dealing with pain and arthritis symptoms together with
well-being mediated the relation between emotion-focused coping
and health care use.37

Increased use of avoidance coping in the subacute stage was
associated with higher health status (EQ VAS) in case of low self-
efficacy and with higher social participation. Our findings might
seem to contradict previous studies showing a negative association
between passive, avoidant coping and outcome.17,38,39 Yet,
avoidance measured with the CISS refers to actively seeking
social support and distraction, whereas in most other coping
questionnaires avoidance is associated with a nonproductive,
passive, internalizing attitude.40

Our study offers important new insights with regard to the
predictive quality of self-efficacy in ABI. We showed that patients
who became more self-efficacious in managing their brain injurye
related symptoms over the course of 1 year showed better QOL.
Higher initial self-efficacy also influenced better long-term gen-
eral QOL (LiSat-9). Furthermore, we found that patients with high
initial emotion-oriented coping showed worse long-term health
status (EQ VAS). This negative predictive influence of emotion-
oriented coping on QOL is well known.17,41

Clinical implications

Early monitoring of self-efficacy for managing brain injurye
related symptoms might identify patients at risk of worse outcome.
Furthermore, our findings suggest that promoting self-efficacy in
the early stage after ABI might give rise to better long-term QOL
and social participation. According to Bandura,2 self-efficacy is
not a trait but a generative capability in which mastery of skills is
essential next to a strong belief in what can be achieved using
these skills. Hence, skills training, referential comparison with
others, verbal feedback, and learning control over stress and fa-
tigue could be used to create strong domain-specific efficacy be-
liefs.2 In ABI, cognitive-behavioral therapy, mindfulness-based
training, or individualized self-management workbooks have
been successful in increasing domain-specific self-efficacy.42-44

Study limitations

We did not investigate the influence of type of injury, injury
severity, or lesion location. Our choice not to limit inclusion
criteria for this study to a specific diagnosis was to increase
generalizability and validity and recognizes that severity, locali-
zation, and type of brain injury do not seem to influence
coping.15,45-47 Regarding self-efficacy, we assumed independence
of injury characteristics. Our results cannot be extrapolated to the
whole ABI population because we did not include people who
required long-term residential care but we think our study sample
is representative of the ABI population that is discharged home.
Furthermore, our predictive model is a first exploration and needs
confirmation in a second sample.

Conclusions

We showed in patients with ABI that increasing levels of self-
efficacy for managing brain injuryespecific symptoms over time
www.archives-pmr.org
might give rise to better long-term psychosocial outcome and that
high self-efficacy protected against the negative effect of emotion-
oriented coping on QOL. For clinical practice, we suggest moni-
toring and promotion of self-efficacy in an early stage.

Supplier

a. Stata version 12.1; StataCorp, 4905 Lakeway Dr, College
Station, TX 77845.
Keywords

Brain injuries; Coping; Quality of life; Rehabilitation; Self-
efficacy; Social participation
Corresponding author

Ingrid Brands, MD, PO Box 1355, 5602 BJ Eindhoven, The
Netherlands. E-mail address: i.brands@libranet.nl.

Acknowledgment

We thank John Bouwmans, RN, for collection of the data.

References

1. Brands IM, Wade DT, Stapert SZ, van Heugten CM. The adaptation

process following acute onset disability: an interactive two-

dimensional approach applied to acquired brain injury. Clin Rehabil

2012;26:840-52.

2. Bandura A. Self-efficacy: the exercise of control. New York: W.H.

Freeman and Company; 1997.

3. Hellstrom K, Lindmark B, Wahlberg B, Fugl-Meyer AR. Self-efficacy

in relation to impairments and activities of daily living disability in

elderly patients with stroke: a prospective investigation. J Rehabil Med

2003;35:202-7.

4. Bonetti D, Johnston M. Perceived control predicting the recovery of

individual-specific walking behaviours following stroke: testing

psychological models and constructs. Br J Health Psychol 2008;13:

463-78.

5. Belgen B, Beninato M, Sullivan PE, Narielwalla K. The association of

balance capacity and falls self-efficacy with history of falling in

community-dwelling people with chronic stroke. Arch Phys Med

Rehabil 2006;87:554-61.

6. Cicerone KD, Azulay J. Perceived self-efficacy and life satisfaction

after traumatic brain injury. J Head Trauma Rehabil 2007;22:257-66.

7. Rutterford NA, Wood RL. Evaluating a theory of stress and adjustment

when predicting long-term psychosocial outcome after brain injury. J

Int Neuropsychol Soc 2006;12:359-67.

8. Wood RL, Rutterford NA. Demographic and cognitive predictors of

long-term psychosocial outcome following traumatic brain injury. J Int

Neuropsychol Soc 2006;12:350-8.

9. Dumont C, Gervais M, Fougeyrollas P, Bertrand R. Toward an

explanatory model of social participation for adults with traumatic

brain injury. J Head Trauma Rehabil 2004;19:431-44.

10. Devonport T, Lane AM. Relationships between self-efficacy, coping

and student retention. Soc Behav Pers 2006;34:127-38.

11. Trouillet R, Gana K, Lourel M, Fort I. Predictive value of age for

coping: the role of self-efficacy, social support satisfaction and

perceived stress. Aging Ment Health 2009;13:357-66.

12. Brands I, Köhler S, Stapert S, Wade D, van Heugten C. How flexible is

coping after acquired brain injury? A 1-year prospective study

mailto:i.brands@libranet.nl
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref1
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref1
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref1
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref1
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref2
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref2
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref3
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref3
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref3
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref3
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref4
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref4
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref4
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref4
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref5
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref5
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref5
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref5
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref6
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref6
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref7
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref7
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref7
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref8
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref8
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref8
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref9
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref9
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref9
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref10
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref10
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref11
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref11
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref11
http://www.archives-pmr.org


2334 I. Brands et al
investigating coping patterns and influence of self-efficacy, executive

functioning and self-awareness. J Rehabil Med. 2014 Jun 19. [Epub

ahead of print].

13. Kristofferzon M-L, Lindqvist R, Nilsson A. Relationships between

coping, coping resources and quality of life in patients with chronic

illness: a pilot study. Scand J Caring Sci 2011;25:476-83.

14. Hesselink AE, Penninx BW, Schlösser MA, et al. The role of coping
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40. Gregório GW, Brands I, Stapert S, Verhey FR, van Heugten CM.

Assessments of coping after acquired brain injury: a systematic review

of instrument conceptualization, feasibility, and psychometric prop-

erties. J Head Trauma Rehabil 2014;29:E30-42.

41. Gregorio GW, Gould KR, Spitz GB, van Heugten CM, Ponsford JL.

Changes in self-reported pre- to postinjury coping styles in the first 3

years after traumatic brain injury and the effects on psychosocial and

emotional functioning and quality of life. J Head Trauma Rehabil

2014;29:E43-53.

42. Jones F, Mandy A, Partridge C. Changing self-efficacy in individuals

following a first time stroke: preliminary study of a novel self-

management intervention. Clin Rehabil 2009;23:522-33.

43. Azulay J, Smart CM, Mott T, Cicerone KD. A pilot study examining

the effect of mindfulness-based stress reduction on symptoms of

chronic mild traumatic brain injury/postconcussive syndrome. J Head

Trauma Rehabil 2013;28:1117-27.

44. Backhaus SL, Ibarra SL, Klyce D, Trexler LE, Malec JF. Brain

injury coping skills group: a preventative intervention for patients

with brain injury and their caregivers. Arch Phys Med Rehabil 2010;

91:840-8.

45. Finset A, Andersson S. Coping strategies in patients with acquired

brain injury: relationships between coping, apathy, depression and

lesion location. Brain Inj 2000;14:887-905.

46. Herrmann M, Curio N, Petz T, et al. Coping with illness after brain

diseasesea comparison between patients with malignant brain tumors,

stroke, Parkinson’s disease and traumatic brain injury. Disabil Rehabil

2000;22:539-46.

47. Curran CA, Ponsford JL, Crowe S. Coping strategies and emotional

outcome following traumatic brain injury: a comparison with ortho-

pedic patients. J Head Trauma Rehabil 2000;15:1256-74.
www.archives-pmr.org

http://refhub.elsevier.com/S0003-9993(14)00437-7/sref12
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref12
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref12
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref13
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref13
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref13
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref14
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref14
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref15
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref15
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref15
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref16
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref16
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref16
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref17
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref17
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref17
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref18
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref18
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref19
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref19
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref20
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref20
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref20
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref21
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref21
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref21
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref22
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref22
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref22
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref23
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref23
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref24
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref24
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref24
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref25
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref25
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref26
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref26
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref27
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref27
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref28
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref28
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref28
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref29
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref29
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref29
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref29
http://www.euroqol.org/fileadmin/user_upload/Documenten/PDF/Books/Measuring_Self-Reported_Population_Health_-_An_International_Perspective_based_on_EQ-5D.pdf
http://www.euroqol.org/fileadmin/user_upload/Documenten/PDF/Books/Measuring_Self-Reported_Population_Health_-_An_International_Perspective_based_on_EQ-5D.pdf
http://www.euroqol.org/fileadmin/user_upload/Documenten/PDF/Books/Measuring_Self-Reported_Population_Health_-_An_International_Perspective_based_on_EQ-5D.pdf
http://www.euroqol.org/fileadmin/user_upload/Documenten/PDF/Books/Measuring_Self-Reported_Population_Health_-_An_International_Perspective_based_on_EQ-5D.pdf
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref30
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref30
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref30
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref31
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref31
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref31
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref31
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref31
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref32
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref32
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref32
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref33
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref33
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref33
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref33
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref34
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref34
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref34
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref35
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref35
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref35
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref36
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref36
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref36
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref36
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref37
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref37
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref37
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref37
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref38
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref38
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref38
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref38
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref38
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref39
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref39
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref39
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref40
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref40
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref40
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref40
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref41
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref41
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref41
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref41
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref42
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref42
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref42
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref43
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref43
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref43
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref43
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref43
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref44
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref44
http://refhub.elsevier.com/S0003-9993(14)00437-7/sref44
http://www.archives-pmr.org

	Influence of Self-Efficacy and Coping on Quality of Life and Social Participation After Acquired Brain Injury: A 1-Year Fol ...
	Methods
	Patients
	Measures

	Procedure
	Data analysis

	Results
	Relations linking self-efficacy and coping to outcome at baseline
	Prediction of 1-year QOL and participation

	Discussion
	Clinical implications
	Study limitations

	Conclusions
	Supplier
	Keywords
	Corresponding author
	Acknowledgment
	References


