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General Introduction
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Acquired brain injury (ABI)
Acquired brain injury (ABI) includes any injury to the brain occurring during one’s
lifetime. The two most common forms of ABI are strokes in older people and traumatic brain injuries (TBI) in younger people. ABI is considered a chronic illness and
can lead to diverse, long-lasting consequences in several areas of functioning. The
consequences of such illnesses can be described in terms of the International
1
Classification of Functioning, Disability, and Health (ICF). ABI may influence all
three components of the ICF model: that is, brain functions or structures (e.g.,
memory), activities (e.g., remembering appointments), and participation level (e.g.,
meeting with friends). Environmental factors (e.g., social support) have been found
to influence psychosocial and emotional outcomes. Additionally, personal factors
(e.g., personality) have been suggested to mediate outcomes, although no specific
personal factors have yet been included in the model.
Insufficient adaptation to the consequences of ABI is an important and underestimated problem. Unfortunately, it is not yet understood why some people make
good recoveries or adjustments (e.g., returning to their social roles and to work,
reporting good quality of life) while others suffer from lasting detrimental changes in
their everyday lives. This phenomenon cannot be explained only by injury-related
factors, such as injury severity; there are large individual differences in emotional
and psychosocial functioning between patients with similar injuries. Brain injury and
the resulting impairments cannot be reversed when neurological recovery is no
longer possible. Accordingly, there is a growing interest in identifying which factors
determine whether patients will show resiliency following the consequences of ABI.
Furthermore, the importance of identifying factors that predict patient improvement
from natural recovery versus treatment programs has been recognised. Factors
that may be considered are awareness, motivation, availability of a social network,
and coping. This thesis focuses on ‘coping’, which is often mentioned in the literature as a promising factor for predicting outcomes after ABI, although it has scarcely been investigated.

The importance of the concept of coping after ABI
Coping is a general concept and is difficult to define. In the literature, there is no
consensus on a single definition; however, we all seem to know what is meant by
the term. In general, people tend to define coping as managing one’s problems.
Because we encounter problems on a daily basis, we regularly rely on our coping
repertoire. Stressful situations can occur at home (e.g., noisy neighbours), at work
8
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(e.g., an argument with one’s boss), and in virtually any other situation. Folkman
and Lazarus are pioneers in the field of coping and have defined coping as ‘the
person’s cognitive and behavioural efforts to manage (reduce, minimise, master, or
tolerate) the internal and external demands of the person-environment transaction
2(p572)
that is appraised as taxing or exceeding the person’s resources’.
They suggested that although some situations are considered more stressful
than others, no objectively stressful situations can be identified. That is, a situation
is stressful when a person appraises it as stressful. In these situations, coping
strategies are intended to have a stress-reducing effect. People rely on personal
(e.g., belief or traits), environmental (e.g., social support), and situational resources
when they encounter potentially stressful situations. Several coping styles are identified in the literature. Problem-focused and productive coping styles, for instance,
are actively focused on tackling the problem, attempting to search for different solutions. Emotion-focused, or non-productive, coping styles are not aimed at solving
the problem but rather at regulating the emotional reaction that the problem elicits.
They include, among others, avoidance and passive reactions.
Examples of coping responses are provided hereafter. To our knowledge, preparing for a doctoral dissertation defence is considered stressful for many Ph.D.
students. Ph.D. students may, however, each cope with such a situation quite differently. Some persons may actively tackle the situation directly, studying and preparing diligently. They may have reassuring thoughts that everything will work out,
or they may look for emotional or social support in dealing with the stressor. Others
may avoid the situation, for instance, by watching television or going out instead of
preparing, or they may worry about their performance. Of course, there are persons who do not consider a defence to be stressful and do not employ coping
strategies.
Researchers have made several modifications to apply the model of Lazarus
3-5
5
and Folkman to patients with TBI. Godfrey et al. acknowledge that individuals
with TBI may experience additional stressors that are not experienced by persons
without TBI. Cognitive impairments, for instance, may limit the accomplishment of
4
pre-injury goals and values (e.g., partnership, employment). Moore et al. underline
the influences of cognitive beliefs concerning controllability and self-efficacy on the
3
selection of coping styles. Additionally, Kendall et al. recognise the important roles
of neurological impairment and cognitive dysfunction in outcomes and coping as
well as the influence of pre-injury functioning. All coping models suggest that coping largely mediates the influences of the symptoms on the final outcome.
These models are designed to explain outcomes in patients with ABI, but they
may also be used to describe the functioning of family members, whose lives also
change dramatically after the injury. Changes often occur in roles (e.g., from partner to caregiver), future plans, and responsibilities. Family members may report
9
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that they are exhausted and may experience increased emotional distress, such as
6
sadness or irritability. Little is known about the role of coping for the family members of patients with ABI. In comparison, families’ uses of coping styles have consistently been shown to influence outcomes in cases of other chronic illnesses as
7,8
well as dementia.

Coping difficulties after ABI
Some patients and family members can adapt and cope with the consequences of
the injury and report a high quality of life. However, many other individuals struggle
to deal with stressors and become stuck in routines and premorbid coping styles
that are inadequate, especially in the presence of cognitive impairment and dimin9,10
When one’s problems interfere with the demands of daily
ished mental capacity.
life, such as independent living or role fulfilment, the individual may be referred to
rehabilitation. In the past, the main focus of rehabilitation was on decreasing physical problems; nowadays, the important impacts of cognitive, emotional, and behavioural problems have been widely acknowledged, causing a major shift in the focus
of rehabilitation. In the Netherlands, there are different forms of rehabilitation, including cognitive rehabilitation, behavioural rehabilitation (i.e., mental health care),
and holistic rehabilitation. The goal of cognitive rehabilitation includes assisting
patients in compensating for their cognitive deficits, while behavioural rehabilitation
focuses on helping patients to manage their behavioural symptoms. Holistic rehabilitation aims to remediate the symptoms of the injury as a whole in a way that
11
includes the system in the treatment.
Currently, coping does not play an explicit role in most of these treatment programs. Patients are implicitly helped to deal with the sequelae of their injuries, and
neuropsychologists occasionally perform coping assessments as part of their intake procedures. To our knowledge, however, the outcomes of such assessments
are not explicitly used in treatment planning, nor are they repeated over the course
of treatment.
A better understanding of the role coping plays for patients with ABI and their
family members is important for researchers as well as for clinicians. Recognition
of the importance of coping in the different stages of the adaptation process may
stimulate clinicians to assess coping styles over the course of rehabilitation, thereby identifying patients and family members who are at risk for worse outcomes in
the long term. Ultimately, coping may be incorporated into treatment programs to
gain better outcomes.

10
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Aims of this thesis
The central objective of this thesis is to evaluate the role of coping in patients with
ABI and their family members. This thesis will answer the following research questions:
1a.
1b.
2.
3.

Which instruments have been used to investigate coping after ABI?
Which factors influence coping styles after ABI?
What is the influence of coping on psychosocial and emotional functioning
in ABI patients?
What is the influence of coping on psychosocial and emotional functioning
in family members of ABI patients?

These questions will be answered in the three main parts of this thesis.

Outline of this thesis
Part I. Assessment and predictors of coping styles
Chapter 2 provides a systematic overview of coping instruments that have been
used to measure coping after ABI, as well as information about their conceptualisation, feasibility, and psychometric properties. Chapter 3 describes the factors that
influence the use of coping styles in patients who suffer from predominant cognitive
and emotional symptoms during the chronic phase following ABI. Chapter 4 elucidates the relationships between executive functioning, coping styles, and functioning of patients who suffer mainly from neuropsychiatric problems during the chronic
phase following ABI.
Part II. Influence of coping on psychosocial and emotional functioning in ABI
patients
Chapter 5 describes the changes in coping that occur in the first 3 years after TBI.
In addition, the influences of pre-injury coping and the changes in coping postinjury on functioning one year after TBI are described. Chapter 6 investigates the
influence of cognitive rehabilitation on the use of coping styles as well as the influences of such changes in coping styles on outcomes.

11
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Part III. Influence of coping on psychosocial and emotional functioning in
family members of ABI patients
Chapter 7 focuses on the influence of coping styles of family members of patients
with ABI on both patients’ and families’ psychosocial and family functioning. Chapter 8 investigates the changes in caregivers’ coping styles during the first year after
a patient’s stroke and their effect on psychosocial and emotional outcomes.
The main results, as well as implications for clinical practice and future research,
are discussed in chapter 9.

12

CHAPTER 2
Assessments of coping with acquired
brain injury: A systematic review of
instrument conceptualization,
feasibility, and psychometric
properties

G. Wolters Gregório, I. Brands, S. Stapert, F.R. Verhey, C.M. van Heugten
(Submitted)
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ABSTRACT
Objective: To identify instruments used to measure coping styles in patients with
acquired brain injury (ABI); to evaluate the conceptualization, feasibility, and psychometric properties of the instruments; and to provide guidance for researchers
and clinicians in the choice of a suitable instrument.
Design: A systematic review was performed for coping instruments used in experimental studies after ABI.
Results: The search identified 47 instruments, of which 14 instruments were selected. The instruments focused on dispositional coping, situation-specific coping,
or domain-specific coping. The COPE stood out in terms of psychometric properties, but had low feasibility. The Coping Scale for Adults-short form (CSA-s),
Utrecht Coping List (UCL), and brief COPE stood out in terms of feasibility, and the
available psychometric properties of these instruments were good. Only the Coping
with Health Injuries and Problems (CHIP) was reliably used as other-report.
Conclusion: We recommend the COPE for patients with mild injuries; the CSA-s,
UCL, and brief COPE for patients with moderate-to-severe cognitive injuries; and
the CHIP-other-report for patients who are severely injured and struggle with commonly used self-report formats. Other instruments may be used when researchers
or clinicians have specific questions, such as coping with a specific stressful situation or illness.

14
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INTRODUCTION
Acquired brain injury (ABI) refers to any non-progressive injury to the brain caused
after birth. The two most common forms of ABI are strokes and traumatic brain
injuries (TBI). Other forms of ABI include, for example, brain tumors, encephalitis,
10
and hydrocephalus. After ABI, patients can suffer from long-lasting cognitive,
behavioral, and emotional deficits that interfere with many aspects of daily life and
psychosocial functioning. In the last two decades, many studies have explored the
12-15
factors associated with and predictive of psychosocial outcomes after ABI.
Coping style is suggested to be a key concept, explaining the effects of stress on
productivity, social activity, emotional stability, and the quality of life after ABI. Although the important role of coping after ABI has been widely accepted, the coping
16
construct is complex and vague. Therefore, its assessment is problematic, and
several issues in measuring coping must be acknowledged.
The use of different theoretical backgrounds, definitions, and classifications of
coping is a complicating factor. In the conceptualization of coping, the focus can be
on dispositional, situation-specific, or domain-specific coping, and it has been sug17
gested that these three foci are inter-related. Situation-specific (transactional)
coping is the most dominant view. In this view, coping is regarded as a dynamic
and situation-dependent process, defined as ‘the person’s cognitive and behavioral
efforts to manage (reduce, minimize, master, or tolerate) the internal and external
demands of the person-environment transaction that is appraised as taxing or ex18(p572)
Coping can also be conceptualized as a
ceeding the person’s resources’.
19
style or disposition. This view does not consider coping as a stable trait, but assumes that people have preferences for certain coping styles over others. Moreover, this preference may change over time, for example, after a life event or behav20
ioral treatment. Domain-specific coping, in contrast, is consistent across time and
situations within a single domain; however, coping can differ between different
17
domains, for example, social situations and psychological limitations. Compounding the lack of consensus on the conceptualization of coping is that frequently the
21
terms coping actions, strategies, styles, and efforts are used interchangeable
both in clinical practice and in the scientific field. It is however important to distinguish between coping styles and coping resources, which include optimism, mastery, self-esteem, and social support. It has been suggested that coping styles
mediate the relation between these resources and psychosocial functioning, ex22
plaining unique variations in outcomes.
While some coping instruments have been constructed using factor analysis,
23
other instruments have been formulated by more theoretical approaches. Consequently, these approaches differentially influence the number and content of the
factors, complicating the comparison of results obtained with different coping in15
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struments. Furthermore, when comparing subscales of different instruments, similarity in terminology does not necessarily imply similarity in conceptualization or
meaning. For example, problem-focused coping can imply actively searching for
more information but could also refer to seeking social support. Even subscales
with common names, which arose from different factor analyses, can contain dif24
ferent items.
16
Although a vast number of coping instruments exist, appropriate instrument
selection for use with patients with ABI remains difficult. Cognitive and behavioral
deficits can interfere with a patient’s ability to complete the questionnaires. Aphasia, even subtle cases, can interfere with the ability to understand the questions.
Inattentiveness, memory deficits, or accelerated mental fatigue could also prevent
patients from adequately completing an assessment.
To facilitate and optimize the selection of coping instruments in ABI, three separate aspects must be considered. The first consideration is to decide the focus of
17
coping, that is, dispositional, situation-specific, or domain-specific. The second
consideration should be an instrument’s feasibility, for example, administration
duration. The third and final consideration is the available psychometric data on the
given population, in our case, the ABI population. In this review we define coping
as the cognitive and behavioral efforts to deal with stressful events, including daily
problems or life events (for example, illness), as well as dispositional, situation18
specific, or domain-specific coping.
In the area of ABI, an overview of coping instruments and their properties is
lacking. Most coping instruments were standardized for use in general settings;
consequently, the related reviews and surveys have not focused specifically on
16,25,26
The only published systematic review on coping
coping in patients with ABI.
assessment after brain injury was limited to patients with stroke and focused on the
conceptual basis of coping in the studies and psychometric properties of the instruments identified, the domains assessed, and the coping styles used by the
27
patients. The literature search was valid to early 2006, but information about the
focus of the coping instruments and their feasibility was not provided.
Therefore, the goal of this systematic review was to broaden the search criteria
27
and review methods previously used by Donnellan et al. We attempted to answer
the following research questions: 1) Which instruments have been used in empirical studies investigating coping after ABI? 2) What is known about the instruments’
conceptualization of coping, feasibility, and psychometric properties in patients with
ABI? 3) Which coping instruments can be recommended for use with patients with
ABI?

16
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METHODS
Selection procedure of articles and instruments
Coping measures were identified using a systematic computerized literature search
in PubMed, PsycINFO, and CINAHL from January 1970 to November 2011. Freetext words as well as MeSH terms specifying each of the two components of the
search question – coping and brain injury - were combined. The search was limited
to journal articles that were written in the English language and focused on human
adults (18 years or older). Details of the search can be found in Appendix 1. Articles were selected if coping was measured in adults with ABI, excluding patients
with whiplash or progressive brain diseases such as multiple sclerosis, Parkinson’s
disease, or Alzheimer’s disease. Reviews and case studies were excluded.
Measures were identified as coping instruments by the description of the
measurement’s concept, with coping defined as cognitively and behaviorally deal18
ing with stressful situations. The stressful situations can include daily problems or
life events, such as illnesses. Instruments were excluded if they were utilized in
one patient sample, and if they were unavailable. Also excluded were instruments
in which (1) coping with a specific symptom of ABI was measured, for example,
pain or vertigo; (2) the coping assessment was limited to the general capacity to
solve problems or to either cognitive or behavioral coping; (3) coping usefulness,
effectiveness, or capacity was investigated (for example, instances in which someone had been able to cope with a problem in general, but specific coping styles that
had been used were not mentioned); (4) only one aspect of coping was measured
(for example, avoidance); (5) coping was investigated using an unstructured or
semi-structured assessment (for example, an unstructured interview).
Two authors (GWG and IB) performed the selection procedure independently.
The first selection of articles was based on the title and abstract, and the definitive
selection was then made on the basis of the full text of the article. We also reviewed the reference lists of the identified articles. After the selection procedure,
any disagreements about inclusion or exclusion, which typically arose from vague
descriptions of coping, were solved by discussion until consensus was reached. A
third reviewer (CvH) was consulted when no initial consensus could be reached.
Properties of instruments
After the selection process, GWG and IB searched the articles for information
about the conceptualization, feasibility, reliability, validity, and responsiveness of
the instruments. We contacted the authors who developed the instruments for a
copy and manual of the instruments.
17
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Evaluation of conceptualization and feasibility
The conceptualization of the instruments was rated according to four aspects,
based on information obtained from the selected article, the manual, or the instrument. First, the focus of the coping instrument was identified. Second, the time
frame in which the stressful situation appeared was noted where applicable. Third,
the number and content of the domains were reported. Fourth, the response format
was identified.
Similarly, the feasibility, or utility, of the instruments was rated according to four
aspects. These included the availability of the instrument, the different languages
used in the selected studies, the number of items, and the administration duration,
28
that is, the burden for the respondent.
Evaluation of reliability, validity, and responsiveness
The psychometric properties were evaluated according to the criteria used in the
29
systematic review of Visser-Meily et al. Internal consistency was considered to be
good if the available Cronbach’s alpha was > 0.8, moderate if it was between 0.7
and 0.8, or poor if it was <0.7. Test-retest reliability was considered to be good if
the reported Intraclass Correlation Coefficient or kappa was > 0.6, moderate if it
was between 0.3 and 0.6, and poor if it was < 0.3. Construct validity was investigated by comparing subscales of the selected coping instruments to similar subscales of other coping instruments (convergent validity) and by comparing the factor structure with the original factor structure (factorial validity). Convergent validity
was considered to be good if the correlation coefficients between similar coping
subscales were > 0.6, moderate if the coefficients were between 0.3 and 0.6, and
poor if the coefficients were < 0.3. Factorial validity was considered positive if the
multidimensional structure was confirmed by factor or principal components analysis and negative if it was not confirmed. Finally, instrument responsiveness was
interpreted as positive if the changes in a clinical trial or follow-up study were significant (p < 0.05). Responsiveness was interpreted as unknown when there were no
changes in coping as it is possible that coping had not changed.

RESULTS
The literature search identified 1245 articles, of which 293 articles were duplicates.
The remaining 952 articles were evaluated according to our inclusion and exclusion
criteria. Additionally, we found 6 potentially additional articles after reviewing the
30-35
reference lists.
However, one of these articles could not be retrieved despite

18
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numerous efforts to obtain the article and was therefore excluded from this re31
view. After the selection process, 58 articles met the inclusion and exclusion criteria (Figure 1). Consequently, we reviewed the psychometric properties of 14 instruments (Table 1). The articles that were excluded after reviewing the full texts
included 33 instruments. The excluded instruments and reasons for exclusion are
described in Appendix 2.
Conceptualization and feasibility
In Table 1, a description of conceptualization and feasibility is given. Instruments
were primarily self-report measures with the exception of the Coping with Health
36
Injuries and Problems (CHIP), which was also used as an other-report measure.
Most instruments measured situation-specific coping. These included the Assimilative Accommodative Coping Scale (AACS), the Coping Inventory for Stressful Situations (CISS), the Coping Style Questionnaire (CSQ), the Ways of Coping

Figure 1 Flow-chart of selected articles

19

20

28 questions, 2 scales (14 subscales): maladaptive coping
(denial, behavioral disengagement, substance use, venting, selfblame, and self-distraction), adaptive coping (active coping,
seeking emotional support, seeking instrumental support, positive reframing, planning, humor, acceptance, and religion)
32 items, 4 scales: distraction, palliative, instrumental, and emotional preoccupation

Brief
COPE

42

CSQ

44

45

CSA-s

43

COPE

CISS

41

CHIP

40

19/20 items, 5 scales: active cognitive, active behavioral, avoidance, problem-focused, and emotion-focused

60 strategies, 3 scales (15 subscales): active coping (active
coping, planning, seeking instrumental social support, seeking
emotional social support, suppression of competing activities,
positive reinterpretation and growth, restraint coping, acceptance), avoidance (denial, mental disengagement, behavioral
disengagement, focus on and venting of emotions), additional
(humor, alcohol or drug use, and religion)
20 items, 4 scales: dealing with the problem, nonproductive
coping, optimism, sharing.

48 items, 3 scales (2 subscales): task-oriented, emotionoriented, avoidance-oriented (distraction, social diversion)

30 items, 2 scales: tenacious goal pursuit and flexible goal adjustment

AACS

38,39

Items, domains

Instr.

Table 1 Conceptualization and utility

Dichot
chotomous

5-point
scale

4-point
scale

5-point
scale

5-point
scale

4-point
scale

5-point
scale

Scale

(D, S) Overall concerns and
self- or administratornominated concern
(S) Self-defined personal
crisis or stressful life event

(D, S) Difficult or stressful
events in general/specific
period

(S) Stressful situation

(DO) Self-defined health
problem

(D, S) Difficult or stressful
events in general/specific
period

(S) Pre-defined stressful
situation, at this moment

Focus of coping

(Publisher)

Publisher

Website

Publisher

Publisher

Author
(Dutch
version)
Website

Availability

English

English

English, Estonian, Norwegian

English, German, Italian,
Spanish, Portuguese, SerboCroatian, Turkish or Albanian
English, Polish

English

Dutch

Languages used
in ABI studies

?

5-7

20-30

10

5-10

15

15

Adm.

21

47 items, 7 scales: active problem solving, palliative response,
avoidance and passive expectancy, seeking social support,
depressive reaction, expression of emotion and anger, comforting cognitions
47 items, 7 scales: active problem solving, and palliative reactions, avoidance, seeking social support, passive reactions,
expression of emotions, and reassuring thoughts
42 items, 4 dimensions: problem-focused coping, emotionfocused coping, avoidance coping, wishful thinking

UCL-o

4-point
scale

Dichot
chotomous

4-point
scale

4-point
scale

6-point
scale

4-point
scale

5-point
scale

(S) Specific stressful event

(S) Specific stressful event

(D) Problems in general

(DO) Coping related with
severe physical diseases,
during the past few weeks
(D) Problems in general

(DO) Coping related with
chronic illness, in the last
week, at the time of diagnosis, or in general
(DO) Coping with stroke, at
present

Author
(1985),
Publisher
(1988)

Author

Publisher

Publisher

Not available. MAC
available
via author
Publisher

Publisher

English

English

Dutch

Dutch

German

English

German

10

?

5

5

15

5

10-15

NOTE. Instr. = Instrument; Adm. = administration duration in minutes; AACS = Assimilative Accommodative Coping Scale; CHIP = Coping with Health Injuries and
Problems; CISS = Coping Inventory for Stressful Situations; CSA = Coping Scale for Adults; FQCI = Freiburg Questionnaire on Coping with Illness; MAC = Mental
Adjustment to Cancer; MASS = Mental Adjustment to Stroke Scale; TCS = Trier Coping Scales; TSCI = Trier Scales on Coping with Illness; UCL = Utrecht Coping
List; WCCL(R) = Ways of Coping Checklist Revised; WCQ = Ways of Coping Questionnaire; -s = short version; -r = revised version; -o = original version; (S) =
situation-specific coping; (D) = dispositional coping (DO) = domain-specific coping.

WCQ51
r

WCCL
50
(R)

UCL

49

66 item, 8 dimensions: planful problem solving, self-controlling,
seeking social support, positive reappraisal, confrontive coping,
escape-avoidance, distancing, accepting responsibility

37 items, 5 scales: rumination, search for affiliation, threat minimization, information seeking, search for meaning in religion

TCS /
48
TSCI

20

40 items, 5 scales: fighting spirit, anxious preoccupation, fatalism, avoidance, helplessness/hopelessness

MASS

47

35 items, 5 scales: depressive coping, active problem-oriented
coping, distraction and self-reorganization, religious relief/quest
for sense, minimization and wishful thinking

FQCI46
s
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Checklist Revised (WCCL(R)), and the Ways of Coping Questionnaire-revised
(WCQ-r). Instruments that measured dispositional coping included the Utrecht Coping List original and revised version (UCL-o and UCL). Some instruments had both
a dispositional and a situation-specific version available, that is, the COPE, the
brief COPE, and the Coping Scale for Adults-short (CSA-s).
Domain-specific coping instruments reviewed were the CHIP, the Freiburg
Questionnaire on Coping with Illness-short (FQCI-s), the Mental Adjustment to
Stroke Scale (MASS), and the Trier Scales on Coping with Illness (TSCI). The
temporal aspect of the specific stressful situation was reported only for the situation-specific coping instruments and was either vague (a situation in the past) or in
the 12 months prior to the time of assessment. The number of domains ranged
from 2 to 15 subscales, and almost all instruments used a Likert-scale ranging from
3 to 5 responses. Two instruments used a dichotomous answer format (yes/no),
the CSQ and the WCCL(R).
Examination of feasibility showed that most instruments were available through
the publisher. Only the AACS (Dutch version), COPE, brief COPE, WCCL(R), and
WCQ-r (1985 version) were freely available via the Internet or by contacting the
author. The MASS is a minor modification of the Mental Adjustment to Cancer
37
scale (MAC), with the word cancer changed to stroke. The instruments varied in
the number of items and administration duration. The number of items ranged from
19 to 66, and administration time was between 5 and 30 minutes. Most instruments
had either a German, Dutch, or English version. Different versions in other languages exist for many of the measures in the non-ABI specific literature (for more
information, please contact the corresponding author).
Psychometric properties
Table 2 contains a summary of the reliability, validity, and responsiveness of the
coping instruments. Detailed information about the patient characteristics and psychometric properties is provided in ‘Supplement Digital Content Table 1’. The brief
35,50
However, most
COPE and WCCL(R) stood out in terms of internal consistency.
scales and subscales had moderate-to-low internal consistencies as indicated by
14,52-54
with the CHIP, COPE, MASS, TSCI, WCQ-r
Cronbach’s alpha values < 0.80
33,35,50,55-59
having one or more alpha’s higher than .80.
In 6 out of 14 instruments,
information about internal consistency was not provided. Only the test-retest reliability was calculated for the MASS, which had reasonable reliability (kappa 0.1833
0.89).
Because each study only used one instrument to assess coping, information
about convergent validity was unavailable. Studies using the brief COPE, the
14,35,50,59COPE, WCCL(R), and WCQ-r reported information about factor structure.
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62

Only the factor structure of the Brief COPE was confirmed. Finally, 7 instruments
demonstrated responsiveness to change, that is, the CHIP, COPE, CSA-s, FQCI-s,
15,36,53,57,58,63-68
The responsiveness of other instruments
TSCI, UCL, and WCQ-r.
was either not investigated or unclear.
Table 2 Summary of psychometric properties of instruments

AACS
Brief
COPE
CHIP
CISS
COPE
CSA-s
CSQ
FQCI-s
MASS
TCS/TSCI
UCL-o
UCL
WCCL(R)
WCQ-r

Internal cona
sistency

Test retest
b
reliability

Convergent
c
validity

Factorial
d
validity

Responsivee
ness

?

?

?

?

+-?

+

?

?

+

?

±
?
±
?
?
±
±
?
?
+
±

?
?
?
?
?
?
±
?
?
?
?
?

?
?
?
?
?
?
?
?
?
?
?
?

?
?
+?
?
?
?
?
?
?
+-

+
?
+
+
?
+
?
+
?
+
?
+

NOTE. AACS = Assimilative Accommodative Coping Scale; CHIP = Coping with Health Injuries and
Problems; CISS = Coping Inventory for Stressful Situations; CSA = Coping Scale for Adults;
CSQ=Coping Style Questionnaire; FQCI = Freiburg Questionnaire on Coping with Illness; MASS =
Mental Adjustment to Stroke Scale; TCS = Trier Coping Scales; TSCI = Trier Scales on Coping with
Illness; UCL = Utrecht Coping List; WCCL(R) = Ways of Coping Checklist Revised; WCQ = Ways of
Coping Questionnaire; -s = short version; -r = revised version; -o = original version; -s = short version; -r
= revised version; -o = original version;
a

Cronbach’s α: α: -,<0.70; ±, .70-.80; +,>0.80

b

Kappa, ICC: -,<0.70; ±, .70-.80; +,>0.80

c

Correlation coefficients (Pearson, Spearman) with other coping instruments, other clinical variables or
between subscales: -,<0.30 no correlation; ±, .30-.60; moderate correlation; +,>0.60 strong correlation

d

+ Multidimensional structure confirmed by factor or principal component analysis; +-? ambiguous
evidence for confirmation of factor structure by factor or principal component analysis; - structure not
confirmed by factor or principal component analysis

e

Changes in coping demonstrated in clinical trials or follow up studies, +-?, NS; +, S (p<0.05 or effect

size>0.4).
+, sufficient; ± moderate; -, insufficient; ? unknown; +-? ambiguous
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DISCUSSION
This purpose of this systematic review was to examine instruments used to assess
coping after ABI, describe their conceptualization, feasibility, and psychometric
properties, and provide guidance in selecting the most appropriate instrument for
use in populations with ABI. Fourteen instruments met the inclusion and exclusion
criteria. All of the selected instruments were questionnaires, and most of them were
self-report instruments, except for the CHIP which has also been used as an other36
report instrument in patients with TBI.
As mentioned above, three primary factors should be considered when choosing a coping instrument for use in the ABI population: the focus of the coping instrument (dispositional, situation-specific, or domain-specific coping), its feasibility
in patients with ABI, and the psychometric properties as reported in ABI populations.
First, the conceptualization of coping is important, in other words, the focus of
the clinician or researcher. To measure an individual’s coping with a specific
stressful situation, a questionnaire that measures situation-specific coping is most
appropriate. Although situation-specific coping questionnaires are appealing because of their simplicity, they should be administered more than once in order to
determine a patient’s generally preferred coping style or explore the variability in
coping preferences when facing different situations or problems. This manner of
assessment requires additional administration time. For this purpose, a questionnaire of limited length would be preferable, especially when cognitive deficits are
present. In addition, it has been suggested that the self-generation of stressful
4
situations is difficult for patients with ABI, and consequently less valid.
Assessing domain-specific coping is useful when the focus is on coping with
16
health problems such as a specific illness or disease. However, to understand
one’s general coping preferences, we recommend using disposition-specific questionnaires. These questionnaires can also be used to examine changes in preferred style after being confronted with a major life event, such as an ABI. Of the
dispositional coping questionnaires, the UCL, CSA-s, and COPE have shown good
responsiveness, and the brief COPE has shown good internal consistency and
factorial validity. Information about other psychometric properties of these instruments was lacking or equivocal. More research is needed to investigate the properties of these instruments.
Second, patients can suffer from a wide array of symptoms and levels of disability after ABI. The frequent presence of cognitive deficits along with language and
communication problems after ABI necessitates careful consideration when choosing assessments. Due to cognitive impairments such as inattentiveness or accelerated mental fatigue, a majority of patients with ABI may need more time to com24
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plete most coping instruments relative to the normal population. Information about
feasibility provides guidance for selecting the most suitable coping instrument for
these patients. Therefore, in the presence of cognitive deficits, an instrument with a
shorter duration of administration would be preferable. The instruments having the
shortest administration time (maximum 10 minutes) are the CHIP, CISS, CSA-s,
MASS, UCL, and WCQ-r. Furthermore, the wording of some questionnaire items,
for example, ‘I've been taking action to try to make the situation better’ may be not
sufficiently straightforward for a patient with memory deficits or impaired awareness. We recommend checking the suitability of the specific wording of the questionnaire for the intended study population. Patients with language and communication problems (often observed after stroke) or limited awareness of symptoms
(often observed after TBI because of the greater risk for frontal lobe damage) might
struggle with the self-report format of most questionnaires. Only the CHIP is being
used as an other-report tool for patients with ABI. While patients with TBI are generally younger than patients with stroke, the ABI population is heterogeneous in
age. However, in the literature, the impact of different coping instruments being
used for different age groups in adulthood is not discussed. However, specific
69
questionnaires for children and adolescents are available.
A tradeoff between feasibility and psychometric properties may exist. Fewer
items could negatively affect reliability and validity. Unfortunately, detailed information regarding psychometric properties was often unavailable, and psychometric
properties that were investigated were often only poor-to-moderate. These weaknesses are at least partially caused by the absence of consensus regarding the
16
conceptualization of coping. The identified coping instruments contained different
dimensions, reflecting the various underlying theoretical concepts. In addition, because coping is often considered to be variable, problems are generated regarding
reliability and validity.
Although test-retest reliability is important in conducting research and in clinical
practice, it has rarely been investigated in measures of coping of patients with ABI.
Coping is often conceptualized as situation-specific and changing over time in re70
sponse to situational demands and to feedback from earlier coping attempts.
These changes in coping between testing administrations complicate the assessment of test-retest reliability. Furthermore, no information regarding test-retest reliability was available for coping instruments with a dispositional focus that assume
that patients apply their preferred coping strategies across time and situations. For
situation-specific questionnaires, coping can be assessed in similar situations to
71
overcome variability. Although this method of assessing test-retest reliability is
promising, it may only be partially valid because earlier coping attempts could influence responses during the reassessment. Measuring the test-retest reliability of
dispositional coping questionnaires appears more straightforward because disposi25

COPING AFTER ACQUIRED BRAIN INJURY

tional coping can be measured at multiple time points. However, it is important to
control for any events that might have changed the use of coping styles (for example, life events and treatment).
Because information regarding test-retest reliability was generally absent, evaluation of the responsiveness of the instruments should be interpreted with caution.
Several studies investigated changes in coping over time, with many instruments
e.g.,15,63
showing good responsiveness.
Convergent validity has not been studied in patients with ABI because none of
the studies used more than one coping instrument to assess coping. Notably, in
other populations, such as student populations and patients with multiple sclerosis
or cancer, these relationships have been investigated. In general, moderate to
strong correlations have been found between similar scales of coping, such as the
COPE, WCQ-r, and CHIP, showing evidence for good convergent validity in these
72-77
populations.
Evidence for the multidimensional structure of coping is scarce. Only the factor
structure of the brief COPE was replicated. Some support was found for the COPE
and WCCL(R), whereas most studies could not replicate the factor structure of the
e.g.,59,62
This is consistent with coping research in other populations showing
WCQ-r.
78
that the WCQ-r has an unstable non-replicable factor structure. Therefore, Ten78
nen and Herzberger recommended that factor analyses be conducted for every
study population, which naturally complicates the comparison of outcomes even
across studies that used the same coping instrument. Moreover, we noticed that
many studies changed the quantity or phrasing of certain items, further complicating comparisons across studies and questioning the methodological adequacy of
71
the instrument.
Strengths and limitations
This study is unique regarding several aspects. It provides a comprehensive overview of coping instruments used in the ABI population. Moreover, it is the first study
to simultaneously review information about conceptualization, feasibility, and psychometric properties of coping instruments used after ABI, on which we base our
recommendations for instrument selection.
We might have excluded some potentially useful coping instruments for the ABI
population. For example, we excluded instruments in which coping was defined as
a general capacity to solve problems (Problem Solving Inventory) or as dealing
79-81
Dewith stress in a laboratory setting (Baycrest Psychosocial Stress Test).
pending on these excluded definitions of coping, these instruments could be used
in studies measuring coping after ABI. We further excluded coping instruments in
which only one domain of coping was measured. While these instruments are use26
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ful for measuring a particular coping domain, because coping is a complex and
multi-domain construct, we focused on instruments with a broader focus. Finally,
our search strategy may have overlooked some coping instruments. For example,
we only searched for articles written in English and limited our search to three databases. Nevertheless, by scanning the reference lists of selected articles, we believe that the risk of missing relevant articles was minimal.
Implications and future research
Based on psychometric properties alone, no single questionnaire excelled, nor was
any questionnaire judged to be completely negative. This was primarily due to the
lack of information about psychometric properties in the reviewed articles. In persons with mild injuries, less cognitive impairment, and who are not easily fatigued,
the COPE could be used. The COPE is the questionnaire that was investigated
most comprehensively, is freely available, and showed sufficient-to-good psychometric properties. However, because many people with ABI report fatigue and cognitive impairments, we believe that the most suitable coping instruments for these
patients are instruments with both good psychometric properties and good feasibility. Unfortunately, administration of the COPE is time consuming. Unless the goal
is to study the use of coping in a specific situation, measuring preferred, dispositional coping styles precludes multiple assessments and is therefore less time consuming. The UCL and CSA-s stood out in terms of feasibility while also showing
good responsiveness, and may be used in more severely injured patients. Also the
brief COPE is promising, showing good internal consistency and factorial validity,
and only consisting of 28 items. The CHIP is recommended in instances when
patients are unable to complete the questionnaires themselves, for example, when
patients suffer from language, communication, or awareness deficits, because it
can be completed by individuals other than the patients.
In future research, it will be important to investigate the psychometric properties
of coping instruments used in ABI populations. Specifically, the UCL, CSA-s, brief
COPE, and CHIP show promise so far. Furthermore, increased clarity in the conceptualization of coping may also lead to improvements to the psychometric prop16
erties of the coping instruments. In addition, almost all of the reviewed instruments utilized retrospective reports. Of course, such reports can be influenced by
memory decay because of the elapsed time between the reported stressful events
and the time of the coping assessment, and may be influenced by the successful82
ness of the coping strategy. No daily or moment-to-moment assessment procedures have been used in the assessment of persons with ABI although these pro17
cedures have sometimes been recommended in the general literature. The de-
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velopment and use of momentary assessments of coping are important avenues
for future research.
Conclusions
Although coping is a widely used concept, its operational assessment is complex.
In the field of ABI, researchers and clinicians regularly use the term coping, but no
consensus exists on what this actually entails. The lack of an agreed-upon operationalized definition of coping might partly explain why psychometric properties of
coping instruments have generally been poor-to-moderate and are rarely investigated. After synthesizing and reviewing information about the conceptualization,
feasibility, and psychometric properties, we recommend the use of the COPE for
patients with mild injuries, and the CSA-s, UCL, brief COPE, or CHIP-other report
for patients with more severe injuries. Other instruments may be used when researchers or clinicians have specific questions, such as coping with a specific
stressful situation or illness. This systematic review can guide clinicians and researchers in selecting the most suitable coping instrument for use with patients
after ABI.
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Appendix 1 Details of the literature search ‘Instruments of coping after acquired brain injury’
PubMed
Set 1
Set 2

Set 3
PsycINFO
Set 1
Set 2

Set 3

CINAHL
Set 1
Set 2

Set 3

Result sets

coping[tw]
"brain injuries"[MeSH Terms] OR "stroke"[MeSH Terms] OR "cerebrovascular disorders"[MeSH Terms] OR brain injur*[tw] OR brain-injur*[tw] OR head injur*[tw] OR headinjur*[tw] OR brain damage*[tw] OR TBI[tw] OR head trauma[tw] OR stroke[tw] OR vascular disorder*[tw] OR cerebrovascular disorder*[tw] OR vascular accident*[tw] OR cerebrovascular accident*[tw] OR CVA[tw]
"humans"[MeSH Terms] AND Journal Article[ptyp] AND English[lang] AND "adult"[MeSH
Terms] AND ("1970/01/01"[PDAT] : "2011/10/31"[PDAT])
TX (“coping”)
MJ (“Cerebrovascular accidents” OR “Brain damage” OR “Traumatic brain injury”) OR TX
(“brain injur*“ OR “brain-injur*” OR “head injur*” OR “head-injur*” OR “brain damag*” OR
“TBI” OR “head trauma” OR “stroke” OR “vascular disorder*” OR “cerebrovascular disorder*” OR “vascular accident*” OR “cerebrovascular accident*” OR “CVA”)
Published Date from: 19700101-20111031; Publication Type: All Journals; English; Age
Groups: Adulthood (18 yrs & older); Population Group: Human; Document Type: Journal
Article
TX (“coping”)
MJ (“Cerebrovascular accidents” OR “Brain damage” OR “Traumatic brain injury”) OR TX
(“brain injur*“ OR “brain-injur*” OR “head injur*” OR “head-injur*” OR “brain damag*” OR
“TBI” OR “head trauma” OR “stroke” OR “vascular disorder*” OR “cerebrovascular disorder*” OR “vascular accident*” OR “cerebrovascular accident*” OR “CVA”)
Limiters - Published Date from: 19700101-20111031; Human; Publication Type: Journal
Article; Language: English; Age Groups: Adult: 19-44 years, Middle Aged: 45-64 years,
Aged: 65+ years, Aged, 80 and over
Combination of set 1 AND set 2 AND set 3 per search engine
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Appendix 2 Excluded articles based on full text
Exclusion criteria
Not available
No adult coping scale
No coping instrument

No coping*

Resources

Effectiveness
Skilfulness
Skilfulness
Specific consequence/
functioning

One subscale

Used in one sample

Measurement
Ways of Coping Checklist
Adolescent Coping Scale
Perceived Self-Regulatory Ability Inventory
Optimization in Primary and Secondary Control
Problem Solving Inventory
Social Problem Solving Inventory
Baycrest Psychosocial Stress Test
Sense of Coherence
Coping Resources Inventory for Stress
Coping Resources Questionnaire
Acceptance of Disability Scale
McNett Coping Effectiveness Questionnaire
Adaptive Skills Battery
Adaptive Skills Battery
Vertigo coping questionnaire

Reference

Coping strategies questionnaire
F-COPES– family functioning
Family Coping Behavior
Health and Daily Living Form
Preference Based Stroke Index
General Health Questionnaire
Millon Behavioral Medicine Diagnostic
Brain Injury Grief Inventory
Impact of Event Scale
National Health Interview Survey
Acceptance and Action Questionnaire
Symptom Expectancy Checklist
Strategies for Handling Stress
ABI Distress and Coping Scale
Coping Scale for Adults
Coping Response Inventory
Ways of Coping Questionnaire-short versions
Ways of Coping Questionnaire-revised versions
Ways of Coping QuestionnaireCardiovascular Accident

100

*As defined as cognitively and behaviorally dealing with problems

30

83
84
85
86
81
87
79,80
54,55,88-93
94,95
96
97
83
98
98
99

101
102
103,104
105
106
107
108
109
110
111
112,113
90
114
115
116
117-119
120-123
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Coping following acquired brain
injury: predictors and correlates

G. Wolters, S. Stapert, I. Brands, C.M. van Heugten
Journal of Head Trauma Rehabilitation. 2011;26:150-157
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ABSTRACT
Objective: To examine the determinants and correlates of coping styles in the
chronic phase following acquired brain injury. Design: Chart review. Setting: Outpatient rehabilitation center. Participants: One hundred thirty six-persons with an
acquired brain injury who were more than 6 months postinjury. Measures: Utrecht
Coping List, Symptom Checklist 90, Stroop Color Word Test, and the 15-Word
Learning Test. Results: Neuropsychological performance did not influence the use
of coping styles. Persons with higher levels of educational attainment most often
reported active problem-focused coping styles. Persons with a long time period
since injury most often used passive reactions. More use of passive coping styles
and less seeking of social support contributed significantly to higher levels of subjective complaints. Conclusions: Cognitive functions do not influence coping style.
Passive emotion-focused coping styles in the chronic phase after injury are maladaptive. These findings emphasize the importance of training of adaptive coping
styles as rehabilitation targets in the chronic phase, especially for persons with
lower educational attainment.
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INTRODUCTION
Among factors related to the adaptation process following brain injury, the way of
coping with the negative effects of the trauma has recently been empha12,14,124
Coping has been defined as “the person’s cognitive and behavioral
sized.
efforts to manage (reduce, minimize, master, or tolerate) the internal and external
demands of the person-environment transaction that is appraised as taxing or ex2(p572)
ceeding the person’s resources.”
In other words, “coping” is the way somebody deals with life events.
2
Coping is often classified as either problem- or emotion-focused. Patients who
use problem-focused coping styles actively address and confront the situation by
changing it or by trying to gather more information or skills. By contrast, emotionfocused coping styles involve regulating the emotional reaction that the problem
elicits, not trying to alter the stressful situation itself. These styles can include distraction, suppression of emotions, thinking reassuring thoughts, and accepting
situations more easily. More effortful methods to regulate emotional reactions are
125
avoidance, expression of emotions, and seeking social support. There is some
evidence that emotion-focused coping styles are most adaptive in situations that
the patient cannot control, while problem-focused coping styles are more effective
when the patient’s actions might modify the situation. Several researchers have
reported that emotion-focused coping styles in the acute phase and problemfocused styles in later phases following brain injury are adequate for the adaptation
9,126
process.
There is a great need to identify patient characteristics associated with the use
112
of adaptive coping styles in the chronic phase post injury. An understanding of
factors that may influence the use of these coping styles would facilitate targeting
of rehabilitation to patients who are less likely to make adaptations spontaneously.
To date, variables affecting coping have been explored in a limited way. It has
been suggested that the use of active problem-focused coping styles calls on intact
127-134
cognitive skills. Cognitive impairments that may occur following brain injury
135,136
could therefore interfere with the ability to use this approach to coping,
result9
ing in greater use of emotion-focused coping styles. However, not all research has
115
supported this finding. Curran et al
found no differences in coping styles between persons with traumatic brain injury and participants with orthopedic conditions, although the former reported significantly more cognitive handicap. It should
115
be noted that Curran et al assessed cognitive complaints by means of self-report
rather than actual performance on testing. Nonetheless, another study using objective measures for memory and executive functioning also found no effects of cogni12
tive performance on coping styles.
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Some studies have reported that well-educated people more often use active
67,135,137
12
Anson and Ponsford, however, did not
problem-focused coping styles.
find an association between adaptive coping and pre-morbid intellectual function138
ing, which is highly associated with educational attainment. Time since injury has
also been suggested to influence the use of coping styles. According to a highly
influential theory of stress and adjustment, coping styles are dynamic characteris139
tics and individual preferences for certain coping styles may change in response
to stress and tension. Indeed, studies found active problem-focused coping styles
to be most common in the acute phase after brain injury; over time, emotion36,53
Other researchers did not find these results, but as
focused styles emerged.
12
they used a cross-sectional design, their conclusions have to be interpreted with
caution. Finally, no (consistent) associations have been established between age,
gender and lesion characteristics, like type or severity of brain injury, and coping
12,14,140
styles.
In summary, contradictory findings about factors that influence coping styles
have been reported in the literature. Neuropsychological performance, education,
and time since injury have been linked to coping, although not all studies have
supported these findings. To the best of our knowledge, the only study that incorporated these three factors had a relatively small sample size (n=33) and applied
12
only univariate analyses. Furthermore, most studies investigating coping styles
have focused on participants with traumatic brain injury, which complicates generalizing the findings to other types of brain injury.
Therefore, research with larger samples consisting of different types of brain
injury and using multivariate statistical analyses are needed to identify the patient
variables that influence the use of adaptive coping styles in the chronic phase after
injury. In this phase, many patients find it difficult to adjust to the new reality and
run into problems in their daily lives. In addition, verifying the influence of coping
styles on emotional and psychological adaptations might have important implications for current clinical practice. Because clinicians may foster change in individual
141
coping styles through treatment, it might be possible to facilitate the adaptation
process by teaching more adaptive coping styles.
The aim of the present study was to examine the effects of cognitive functioning and demographic variables on coping styles as well as the effects of coping on
subjective complaints in the chronic phase following injury. Increasing knowledge
and understanding of these effects can be of relevance for adaptation and rehabilitation processes, and eventually lead to improved quality of life. We hypothesized
that persons with brain injury with greater educational attainment, better performance on neuropsychological tests, and a shorter time since injury would be more
likely to use active problem-focused coping styles and less likely to use emotion-
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focused coping styles. We also predicted that greater use of emotion-focused coping styles would be associated with more subjective complaints.

METHODS
Participants
For this chart review study, files of patients with brain injury who had been referred
to an outpatient rehabilitation center between 2000 and 2008 were considered.
Inclusion criteria for the rehabilitation program were acquired brain injury confirmed
by neurological and/or neuroimaging data; a minimum age of 17 years; presence of
cognitive, behavioral, and/or emotional symptoms that interfered with the demands
of daily life; awareness of their individual problems based on judgment of the rehabilitation staff; and a sufficient command of the Dutch language to allow patients to
actively engage in therapy. Patients with primary behavioral or psychiatric problems, aphasia, degenerative brain disease, whiplash injury (no loss of consciousness or posttraumatic amnesia), chronic substance abuse, or premorbid maladjustment were excluded from the program. Both criteria were checked in the intake
procedure. An examination, consisting of neuropsychological tests and questionnaires, was completed at the start of the rehabilitation treatment as part of routine
clinical care. Additional inclusion criteria for participation in this study were: a period of at least six months between brain injury and the examination; completion of
the Utrecht Coping List (UCL); completion of at least one of the following: the
Symptom Checklist 90 (SCL-90), the Stroop Color Word Test and/or the 15-Word
Learning Test (15-WT).
Table 1 provides demographic and injury-related information. The total sample
consisted of 136 participants. The mean age at injury was 42.2 years (SD = 15.0).
Overall, more men compared to women were included (61% and 39%, respectively). Of all participants, 60% had suffered a CVA, of whom 16% had a multiple diagnosis. Fifty-six percent of the participants were at least one year after injury.
Measures
Stroop Color Word Test (Stroop)
142,143

measures speed of information processing and the capacity to
The Stroop
suppress automatic response tendencies. Times on card 1, card 2 and card 3 were
collected and referred to as Stroop I, Stroop II, and Stroop III, respectively. Processing speed was calculated by taking the mean of Stroop I and II (Stroop pro-
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Table 1 Demographics and injury-related variables

a

Age (years)
At brain injury
At examination
Time (years)
Since injury
Gender
Male
Level of educational attainment
Low
Average
High
Type of lesion
CVA
TBI
Other
Multiple
Location of lesion
Left
Right
Bilateral
Unspecified

Mean (SD)

Range

42.2 (15.0)
45.0 (13.6)

0.5-69.7
17.0-71.0

2.8 (4.9)
Frequency

0.5-32.1
%

83

61.0

31
59
46

22.8
43.4
33.8

60
39
13
24

44.1
28.7
9.6
17.6

37
39
11
49

27.2
28.7
8.1
36.0

Abbreviation: CVA, cerebrovascular accident; TBI, traumatic brain injury.
a

N = 136; Other = tumor (n = 6), hydrocephalus (n = 2), anoxia (n = 2), meningitis (n = 1), epilepsy (n =
1), axonal neuropathy (n = 1); multiple = more than 1 diagnosis: CVA and TBI (n = 16), CVA and meningitis (n = 1), CVA and epilepsy (n = 3), CVA and TBI and meningitis and epilepsy (n=1), CVA and TBI
and epilepsy (n = 1), TBI and epilepsy (n = 1), encephalitis and epilepsy (n = 1).

cessing speed = [Stroop I + Stroop II] / 2). An interference measure was calculated
by the following formula: Stroop interference = Stroop III – ([Stroop I + Stroop II] /
2).
15-Word Learning Test (15-WT)
144

The 15-WT measures immediate and delayed memory, and is a Dutch version of
145,146
the Rey Auditory Verbal Learning Test
Total correct on the 5 learning trials is
referred to as ‘immediate recall’ with a score range between 0 and 75. The number
correct on the delayed recall of the 15-WT is referred to as ‘delayed recall’ with a
score range between 0 and 15.
Utrecht Coping List (UCL)
The UCL is a self-report questionnaire used to measure coping styles. Each of the
47 items is answered on a 4-choice scale (1 = seldom/never, 2 = occasionally, 3 =
frequently, 4 = very often). The UCL consists of 7 subscales that assess active
problem-focused coping (active problem-solving), and 6 types of emotion-focused

36

CHAPTER 3

coping (palliative reactions, avoidance, seeking social support, passive reactions,
expression of emotions, and reassuring thoughts). The active problem-solving
scale represents active problem-focused coping (e.g. tackling a problem at once,
seeing problems as a challenge). Palliative reactions represents seeking distraction
(e.g. trying to relax, going out, decreasing pressure by smoking and/or drinking).
Examples of avoidance responses are letting things take their course and waiting
to see which way the wind blows. Seeking social support might involve asking for
help and sharing worries with someone. Passive reactions include isolating oneself
from others or worrying about the past and taking refuge in fantasies. Expression of
emotions might consist of showing anger and letting off steam. Reassuring
thoughts represents encouraging oneself or telling oneself everything will be al49,147
The internal consistency is fairly good (Cronbach α = 0.70) when averright.
aged over all seven scales and tested in several Dutch populations. The re-test
20
reliability is reasonably high and varies per scale from 0.55 to 0.74.
Symptom Checklist-90 (SCL-90)
The SCL-90 is a multidimensional self-report questionnaire measuring 8 dimensions: fear, agoraphobia, depression, somatic complaints, suspicion and interpersonal sensitivity, insufficiency of thinking and acting, sleeping problems, and hostility. In addition, a total score of complaints is calculated, here defined as ‘SCL-90
total score’. The questionnaire consists of 90 items to which participants respond
using a 5-choice scale (1 = not at all, 2 = a little, 3 = considerably, 4 = quite a lot, 5
= a lot) indicating how much they have been bothered by the particular symptom
during the past week. It has good internal consistency (Cronbach α > 0.80), and
the stability of the scales is high. The validity (discriminant, convergent, divergent,
148
predictive and concurrent) is good.
Procedure
This was a retrospective, cross-sectional study. Demographic data and lesion
characteristics (gender; level of educational [LE] attainment; date of birth; date of
brain injury; date of examination; type of lesion; location of lesion) were collected
from the files, as were (when available) scores on questionnaires (UCL and SCL90) and neuropsychological tests (15-WT and Stroop) completed at the examination at the start of rehabilitation. Based on complete historical data and completion
of the UCL, as well as completion of the SCL-90, the 15-WT and/or the Stroop, 136
patients were found eligible for the study.
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Data analyses
Level of educational attainment was classified according to a 3-level system often
149
used in the Netherlands:
primary education (LE low), junior vocational training
(LE average) and senior vocational or academic training (LE high), corresponding
143
to 8.6 ± 1.9, 11.4 ± 2.5, 15.2 ± 3.3 years of full-time education.
Four one-sample t tests were carried out to investigate differences on the problem-solving coping scale and the passive reactions coping scale between the men
and women in the study and the men and women of the standardization sample.
Bonferroni correction was used for multiple testing, so P < .0125 was considered
significant. To answer the first research question, we established which demographic variables and neuropsychological performances were predictive for the
different outcome measures, that is, the 7 coping styles of the UCL. Seven regression analyses were performed with each of the 7 coping styles of the UCL as the
dependent variable. The following independent variables were included in these
models: age, gender, LE attainment, time since injury, Stroop processing speed,
Stroop interference, Immediate recall and Delayed recall.
To answer the second research question (concerning the influence of coping
styles on subjective complaints), we performed one regression analysis with SCL90 total score as the dependent variable. The independent variables were age,
gender, LE attainment, time since injury, and the 7 coping styles of the UCL. Gender was coded with woman = 1 and man = 0. Level of educational attainment was
dummy-coded with 2 dummies (LE low and LE high), with LE average education as
the reference category. After Bonferroni correction, P < .00625 was considered
statistically significant. All assumptions were checked. Power analysis led to an
estimated number of 127 participants required, given α = .05, 12 predictors in the
2
150
model, medium effect size (i.e. population f = 0.15), and power = 0.80. All statistical analyses were conducted using IBM SPSS Statistics version 16.0 for Windows.

RESULTS
Coping styles
Table 2 presents an overview of the coping styles used by the participants at the
examination. In general, participants reported more use of passive reactions and
49
lower use of active problem-solving, compared to the standardization sample.
That is, the difference on the passive reactions scale between the men and women
in the current study and the men and women in the standardization sample was
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significant, t82 = 3.45, P < .001, and t52 = 3.81, P < .001, respectively. Also the difference on the active problem-solving scale between the women in this study and
those in the standardization sample was significant, t52 = -4.07, P < .001. However,
no significant differences were evident between the men in the current study and
those in the standardization sample on the problem-solving scale, t82 = -1.63, P =
.106.
Of the 136 participants, 133 completed the SCL-90. Levels of subjective complaints were above average to high when compared to the standardization sam148
ple, corresponding to a mean score of 149 (SD = 42) for the patients in the current study as opposed to a mean score of 117 (SD = 32) for the standardization
sample, t132 = 8.832, P < .001. Of the 136 participants, 129 completed both neuropsychological tests. Mean scores on the Stroop processing speed and Stroop interference were 65.0 (SD = 23.1) and 55.4 (SD = 35.7), respectively. The mean performance on Immediate recall was 41.4 (SD = 10.7) and on Delayed recall was 8.3
(SD = 3.5).
a

Table 2 Descriptive data of the UCL
UCL scales
b

Active problem solving [7-28]
Palliative reaction [8-32]
Avoidance [8-32]
Seeking social support [8-32]
Passive reactions [7-28]
Expression of emotions [3-12]
Reassuring thoughts [5-20]

Mean (SD)
men

Mean (SD)
women

Range

17.6 (4.0)
16.7 (4.0)
16.2 (4.0)
12.3 (3.2)
c
12.0 (3.3)
5.9 (2.0)
11.5 (2.9)

17.3 (3.6)
18.2 (3.0)
16.4 (3.2)
13.6 (2.9)
c
12.5 (3.0)
5.9 (1.6)
12.4 (2.6)

c

9-28
8-28
9-30
6-21
7-24
3-12
5-18

Mean (SD)
Standardization
group: men
18.3 (3.5)
15.5 (3.6)
14.8 (3.3)
11.3 (3.0)
10.7 (2.9)
6.2 (1.7)
11.6 (2.5)

Mean (SD)
Standardization
group: women
19.3 (5.1)
17.3 (6.1)
15.2 (6.0)
14.5 (4.9)
10.9 (5.4)
6.4 (2.3)
12.1(3.8)

Abbreviation: UCL, Utrecht Coping List.
a

n = 136;. Standardization group of men consists of men (n = 1493) between the ages of 19 and 65.
Standardization group of women consists of women (n = 712) between the ages of 18 and 65.

b
c

Possible range of scores

α of independent t test < .001.

Influence of cognitive functions and demographic variables on coping styles
The models showed that neuropsychological test performances did not contribute
significantly to coping styles. However, LE attainment and the time since injury did
contribute significantly to the score on the active problem-solving scale and passive
reactions scale, respectively. Patients reported more passive reactions with a longer time since injury. Patients with high educational attainment reported more active
problem-solving than their less-educated counterparts. The factors explained
14.7% of the variance of the model with the problem-solving scale as outcome
measure, and 21.7% of the variance of the model with the passive reactions scale
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as outcome measure. The final regression models of the problem-solving and passive scale are displayed in Table 3. No significant effects were demonstrated for
use of the other 5 coping styles, and are therefore not mentioned in the table.
Influence of coping style on subjective complaints
The regression model in Table 4 revealed that the SCL-90 total score was influenced predominantly by passive reactions and seeking social support. A high score
on passive reactions, as well as a low score on seeking social support, predicted
more subjective complaints. The model explained 66.7% of the variance in SCL-90
total score.
Table 3 Full linear regression models for coping style scores
Act
Constant
Gender
Age
LE low
LE high
Time since injury
Stroop speed
Stroop interference
Immediate recall
Delayed recall
Pas
Constant
Gender
Age
LE low
LE high
Time since injury
Stroop speed
Stroop interference
Immediate recall
Delayed recall

B

SE B

17.31
-0.75
-0.01
0.78
2.90
-0.07
-0.01
0.01
-0.03
0.23

2.47
0.72
0.03
0.88
0.76
0.07
0.02
0.01
0.06
0.17

9.52
0.13
-0.02
0.17
-0.69
0.27
0.03
-0.00
0.05
-0.11

2.02
0.58
0.02
0.72
0.62
0.06
0.01
0.01
0.05
0.14

a

β

t

P

b

-0.10
-0.04
0.09
0.36
-0.09
-0.08
0.06
-0.09
0.22

7.00
-1.05
-0.44
0.88
b
3.84
-0.99
-0.71
0.54
-0.51
1.34

.00
.30
.66
.38
.00
.33
.48
.59
.61
.18

b

0.02
-0.07
0.02
-0.10
0.41
0.18
-0.04
0.17
-0.12

4.71
0.22
-0.79
0.24
-1.11
b
4.98
1.74
-0.40
1.05
-0.74

.00
.83
.43
.81
.27
.00
.09
.69
.30
.46

Abbreviations: Act, active problem solving; B, unstandardized regression coefficient; Pas, passive reactions; SE B, standard error of the regression coefficients; β, standardized regression coefficients.
a

2

2

R Act = 0.147 (n = 129), R Pas = 0.217 (n = 129). Coding of the predictors: Gender: man = 0, woman
= 1; Age = age at examination in years; Time since injury in years; LE low: low educational attainment =
1, average or high educational attainment = 0; LE high: high educational attainment = 1, low or average
educational attainment = 0.

b

α < .00625 (after Bonferroni correction).
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Table 4 Full linear regression model for SCL-90 total score
SCL-90 total score
(Constant)
Gender
Age
LE low
LE high
Time since injury
Act
Pal
Avo
Soc
Pas
Exp
Rea

a

B

SE B

β

t

P

45.64
1.38
-0.28
16.06
2.07
-0.11
0.06
1.45
-1.57
-2.33
9.77
2.08
0.74

22.10
4.75
0.18
6.00
5.57
0.50
0.67
0.81
0.72
0.78
0.81
1.34
0.99

0.02
-0.09
0.16
0.02
-0.01
0.01
0.13
-0.14
-0.18
0.75
0.09
0.05

2.07
0.29
-1.58
2.68
0.37
-0.21
0.09
1.80
-2.18
b
-2.98
b
12.14
1.55
0.74

0.04
0.77
0.12
0.01
0.71
0.83
0.93
0.08
0.03
0.00
0.00
0.12
0.46

Abbreviations: Act, active problem solving; Avo, avoidance; B = unstandardized regression coefficient;
Exp, expression of emotions; Pal, palliative reactions; Pas, passive reactions; SCL-90, Symptom
Checklist-90; Soc, seeking social support; Rea, reassuring thoughts; SE B, standard error of the regression coefficients; β, standardized regression coefficients.
a

R = 0.667 (n = 133). Coding of the predictors: Gender: man = 0, woman = 1; Age = age at examination
in years; Time since injury in years; LE low: low educational attainment = 1, average or high educational
attainment = 0; LE high: high educational attainment = 1, low or average educational attainment = 0.
b

α < .00625 (after Bonferroni correction).

DISCUSSION
This study found higher educational attainment to be associated with greater use of
active problem-focused coping styles in the chronic phase after acquired brain
injury. Neuropsychological performance did not influence the use of adaptive coping. A longer time since injury predicted greater use of passive emotion-focused
coping styles. Moreover, it also became clear that the more participants relied on
passive emotion-focused coping styles and the less they relied on seeking social
support to deal with life events, the more subjective complaints they reported.
The data about relations between reported complaints and coping styles agree
12
with those obtained by Anson and Ponsford in a more homogeneous patient
sample with traumatic brain injury. That is, the use of emotion-focused coping
styles was associated with more psychological and emotional problems. In the
chronic phase after brain injury, patients have to accept and deal with the lasting
consequences of the injury and have to continuously adapt to changing demands
9,126
in life.
It is likely that a significant proportion of patients in the chronic phase is
aware of the permanence of their situation, is trying to accept the changes and, as
a consequence, is grieving about what might have been. This mourning process is
associated with passive coping styles, and this may explain why these coping
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styles were found to predict higher levels of complaints. Our data also confirmed
the positive association between high educational attainment and the use of adap67
tive active problem-focused coping styles.
This study did not find an influence of neuropsychological performance (i.e.
processing speed, short- and long-term verbal memory, or interference sensitivity)
on the use of adaptive coping styles. It is possible that other cognitive domains are
necessary for a patient to engage in adaptive coping styles. A small study (n=21)
showed that impaired executive functions, which are often observed after traumatic
9
brain injury, impede the ability to (spontaneously) use active coping styles. Executive functioning impairments include not only interference sensitivity but also compromised mental flexibility, poor planning and judgment, and poor impulse inhibi151
tion.
Several other findings in this study are worth mentioning. Compared to the
general population, participants indicated greater use of passive emotion-focused
coping styles and lesser use of active problem-focused coping styles in the chronic
phase postinjury. Indeed, it has been reported that individuals in the chronic phase
after brain injury often have problems adapting to the new reality and are not able
9,126
to solve problems and deal with brain injury-related impairments on their own.
In addition, regression analyses revealed that with increased time since injury,
the use of passive reactions increased. It had already been shown that passive
36
coping styles increased in the first 6 months following brain injury. However, evidence about changes in coping styles in the chronic phase postinjury is incon12,53
Since the design of the current study was cross-sectional, we must be
sistent.
cautious in drawing conclusions about changes over time. Possible shifts in coping
styles beyond 6 months postinjury can only be speculated upon. If shifts in coping
styles do occur in the chronic phase following brain injury, it is crucial to follow-up
on these patients beyond the acute and post-acute phase to prevent or restore this
maladaptive shift (i.e. the increase in passive coping styles). Cognitive rehabilitation in the later stages should not be focused on dealing with the cognitive problems per se, but with the ways of dealing with the lasting consequences that people
have to live with from that moment on.
Although the above-mentioned factors have been shown to be significant predictors of coping styles, they explained a maximum of 21.7% of the variance. It has
been suggested that the use of coping styles could also be influenced by the
amount of support from family and friends and premorbid social or emotional problems, as well as by awareness and personality factors, such as neuroticism, pes56,67,112,124,137,141,152,153
simism, and locus of control.
The current study is unique in certain respects. First, this study examined a
greater number of participants than previous similar studies. Second, we decided
not to apply strict inclusion and exclusion criteria, so the population would repre42
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sent the heterogeneous cognitive rehabilitation population. Both aspects allow
generalization of the findings to the larger population of persons with acquired brain
injury who suffer from cognitive deficits and/or behavioral and socioeconomic problems. A third strength of this study is that neuropsychological skills that are suscep127-134
tible to brain injury were taken into account.
Some limitations of this study have to be acknowledged. The first limitation is
the retrospective design, as a result of which not all patients who were eligible
completed both the neuropsychological tests and the questionnaires. Nevertheless,
this study yielded a valuable dataset. Secondly, injury characteristics such as type
and location of injury or injury severity were not taken into account. These injury
characteristics were not included in the regression analyses for 3 reasons. First,
the main purpose of the present study was not to examine the influence of injury
characteristics on coping or complaints. Second, recent studies have found no
effect of type, side or severity of injury on coping, so from a theoretical viewpoint
12,14,140
And finally, includwe did not have to include these variables in the models.
ing extra variables in the regression models would significantly decrease the power
of the analyses.
Clinical implications and future directions
Passive emotion-focused coping styles were associated with more subjective complaints and could therefore be regarded as maladaptive. In addition, since many
persons in the chronic phase suffered from problems in their everyday lives, this
emphasizes that cognitive rehabilitation should continue beyond the postacute
phase. Therefore, we recommend that both clinicians and researchers explicitly
take coping styles into account, because the use of adaptive coping styles is a
141
We propose that coping
precondition for successful outpatient rehabilitation.
styles be determined at the start of outpatient rehabilitation and that active problem-focused coping styles be stimulated and tracked over the course of rehabilitation. Previous studies have shown that active problem-focused styles can indeed
be taught by stimulating the patient to learn new skills and strategies in managing
141,154
problems.
These data also suggest that level of education is a significant predictor of the
use of adaptive coping styles. Because participants with low educational attainment
were less likely to use active problem-focused coping styles, training these coping
styles and recognizing in which situations they have to be used, should be a special concern for this group of individuals. No effects of neuropsychological status on
coping styles were found, so neuropsychological test performance should not be
used to predict the use of adaptive or maladaptive coping styles in clinical practice.
However, other aspects of neuropsychological functioning, such as problem solving
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9

or other executive functions, might influence coping. Further studies should investigate these relations.
The findings of our study can be described in terms of the ICF model of functioning and disability, which integrates biological, psychological and social factors
155,156
The model reflects
to provide a description of human health and wellbeing.
the interplay between contextual factors (personal and environmental factors),
functioning and disability (functioning, activities, and participation), and disease or
injury. The present study included personal factors (coping and education), functioning (neuropsychological performance and subjective complaints), and injury
characteristics (time since injury). Although we found that coping is an important
factor in predicting outcome, other contextual factors could also impede or enhance
a patient’s functioning and disability, such as motivation, awareness, personality,
learning styles, social support or family coping styles.
Future research should focus on the predictive value of other components of
the ICF model of functioning and disability, which are not addressed in the present
study to provide a coherent and comprehensive view of functioning following brain
injury. In particular, the emphasis should be on other contextual components as
well as on other functioning and activity components. Furthermore, it is important to
examine whether increased use of adaptive coping styles leads to decreased subjective complaints and consequently to improved quality of life. Therefore, we are
currently investigating the changes in coping styles that occur during outpatient
rehabilitation and the influence of these changes on the quality of life of participants
with acquired brain injury, using a longitudinal research design.
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ABSTRACT
The objective of this study was to examine the relationship between executive
functioning, coping, and psychosocial and emotional outcomes in individuals who
have sustained acquired brain injury (ABI) and exhibit prominent neuropsychiatric
symptoms. Individuals in the chronic phase (> 6 months) after ABI were recruited
from consecutive admissions to the outpatient clinics of four mental health centers
in the Netherlands. Participants completed the Utrecht Coping List, Patient Health
Questionnaire, Life Satisfaction Questionnaire, Trail Making Test, Stroop Color
Word Test, and the Frontal Systems Behavioral Scale. Ninety-three individuals
participated in this cross-sectional study. In this sample, 32% of participants were
female, the mean age was 45.5 years (SD = 12.7 years), and the average time
since injury was 11.2 years (SD = 11.1 years). Participants were characterized by
passive coping styles, low quality of life, and increased depressive symptoms. Objective executive functioning was impaired in 21% of the individuals and selfreported executive functioning in 60% of the individuals. Objective executive functioning was not associated with coping or outcome (p > 0.05). However, selfreported executive dysfunction predicted the use of passive coping styles, and
passive coping, in turn, predicted worse outcomes. Among participants who reported executive dysfunction in daily life, only those individuals who reported high use
of active coping styles experienced worse outcomes. In conclusion, individuals who
experience executive deficits in daily life may rely on the use of passive coping
styles, which are maladaptive. In comparison, active coping strategies may only be
adaptive for individuals who have strong executive abilities.
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INTRODUCTION
Acquired brain injury (ABI) can have a long-term impact on all areas of function157
ing. Until now, research studies conducted in rehabilitation settings have mainly
focused on individuals whose most prominent symptoms are motor and cognitive.
Patients with severe neuropsychiatric symptoms, such as aggression and personality changes, are often excluded in these studies, possibly because of their in9,13,14,158
Howcreased symptom complexity and a high prevalence of comorbidity.
ever, knowledge of factors that relate to outcomes in these individuals could lead to
a wider range of treatment options. Although some factors, such as demographics,
are unchangeable, those variables that may be modified have gained researchers’
155
One such promising
attention, as such factors may alter treatment outcomes.
factor is coping style, defined as the manner in which individuals deal with stressful
12,14,15,124,159
situations.
Research suggests that the use of emotion-focused coping styles, such as
passive coping styles and avoidance, is maladaptive for psychosocial functioning in
13,15
Alternatively, problem-focused coping, such as
the chronic phase post-ABI.
actively managing problems, has been associated with adaptive functioning, alt12
hough evidence for this association is less consistent. A recent study investigated
the effect of coping styles on outcomes in individuals with traumatic brain injury
(TBI), half of whom also suffered from a psychiatric disorder such as depression or
160
anxiety. Results from this study showed that emotion-focused coping was related to more maladaptive one-year psychosocial outcomes. However, this study was
limited to individuals with TBI, and the presence of neuropsychiatric symptoms was
not investigated.
It has been suggested that a change in coping styles is a consequence of cognitive impairment, in particular of executive dysfunction. Some researchers have
indeed found that individuals with executive functioning deficits report using prob9,161
These researchers assumed that individuals
lem-focused coping styles less.
with executive deficits do not have the cognitive ability to use coping strategies that
require problem-solving skills and, as a consequence rely on emotion-focused
coping styles. However, recent studies have failed to corroborate these find65,162
Moreover, many tests designed to measure executive functioning lack
ings.
ecological validity. Pearson correlations in the range of 0.2 - 0.5 were observed in a
study investigating the ecological validity of 10 common measures of executive
163
In addition, there is ample evidence showing that individuals who
functioning.
score in the normal range on tests of executive function, experience executive
deficits in their daily life. Thus, the majority of experimental and neuropsychological
measures focus on measuring cognitive constructs (e.g., executive function) with
164
little consideration for how these measures relate to everyday functioning. Both
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clinicians and researchers face major difficulties in identifying such individuals. We
suggest that self-report measures of executive function may explain the differences
between these patterns of findings, because such subjective measures may be
165
more sensitive to facets of executive functioning deficits than objective tests.
At present, no study has investigated the association between coping, executive functioning, and emotional and psychosocial outcomes in individuals with predominantly neuropsychiatric symptoms. The present study uses a cross-sectional
design to examine a group of individuals with ABI who were referred to outpatient
mental health clinics because of neuropsychiatric symptoms. We set out to answer
the following research questions: (1) What are the relationships among coping
styles, executive functioning, and outcomes in these individuals? (2) Does coping
style influence the relationship between executive functioning and outcomes?

METHODS
Participants
Participants were recruited during the period from September 2010 to January
2012. The sample consisted of patients who had consecutive admissions to outpatient clinics in four participating mental health centers in the Netherlands (Altrecht
Vesalius, Den Dolder; GGZ Oost Brabant, Huize Padua; Bavo Europoort, Rotterdam; and Propersona, Wolfheze). Patients were included if they were 18 years or
older, had an ABI confirmed by neurological and/or neuro-imaging data, had neuropsychiatric symptoms due to the ABI (e.g., aggressive behavior or personality
change), and at least 6 months had passed since the initial diagnosis of their brain
injury. All participants signed an informed consent to use clinical and test data for
scientific research. Patients were excluded if they had insufficient command of the
Dutch language, if they were unable to complete the questionnaires on the basis of
a clinical judgment, and/or if they suffered from degenerative brain disease or whiplash.
Procedure
A neuropsychologist screened participants during the regular intake process of the
given clinic. Eligible participants received an information letter from the neuropsychologist with an explanation of the study. The assessment was part of the regular
diagnostic and care procedures of the health centers. Demographic information
(i.e., age, educational level, and gender) and injury related information (i.e., type of
injury, DSM-IV diagnosis, time since diagnosis of last injury, Global Assessment of
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166

Functioning (GAF) score,
kind of referral, and psychopharmacological medication at the time of intake) were collected from the medical file. The Medical Ethics
Committee of Maastricht University and the Research Committees of each of the
four institutions approved the study procedures.
Measurements
Global Assessment of Functioning (GAF) Scale of the Diagnostic and Statistical
Manual of Mental Disorders IV – Axis V
The GAF is a clinical judgment of individual’s symptoms and level of psychological,
social, and occupational functioning, with scores ranging from 0 to 100. Higher
166
scores represent fewer symptoms, that is, a higher level of functioning.
Trail Making Test (TMT)
The TMT measures overall brain integrity. Accordingly, the TMT tasks assess
scanning, motor function, letter and number recognition, and mental flexibil142,167-169
A ratio score is calculated (i.e., time on card B divided by time on card
ity.
A) providing an indicator of executive functioning, more specifically, a measure of
170
divided attention and mental flexibility (TMTratio).
Stroop Color Word Test (SCWT)
The SCWT measures speed of information processing and the capacity to suppress automatic response tendencies. The times on card 1, card 2, and card 3
were collected. These time rates were used to calculate an interference score (card
III – (card I + card II) / 2)) that served as an index of executive functioning, specifi142,143,171
cally, response inhibition (StroopInt).
Frontal Systems Behavioral Scale (FrSBe)
The FrSBe is a 46-item behavior rating scale intended to measure behavior asso172
ciated with damage to the frontal systems of the brain. In the present study, we
used the Executive Dysfunction subscale (FrSBe-E), which was completed by the
participant. This scale consists of 17 items on which higher scores represent higher
levels of executive dysfunction. Cronbach’s α coefficients for this measure are
sufficiently high, ranging from 0.72 to 0.94 in normative, neurologic, and schizophrenic samples. Furthermore, previous data suggest that the scale has strong
172
construct, discriminant, convergent, and ecological validity.
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Utrecht Coping List (UCL)
The UCL is a self-report questionnaire used to measure the use of coping styles in
dealing with everyday problems that are not specifically related to brain injury.
Each of the 47 items is answered on a 4-point scale, with higher scores indicating
higher use of a particular coping style. The present study focused on the active
problem-solving subscale (UCLa), which represents problem-focused coping (e.g.,
tackling a single problem all at once), and the passive reactions subscale (UCLp),
which represents emotion-focused coping (e.g., taking refuge in fantasies). Both
20,49,147
UCLa and UCLp showed sufficient internal
subscales consist of 7 items.
consistency in the general Dutch population (Cronbach's α = 0.78 and 0.74, re20
spectively) and in the present study (Cronbach's α = 0.84 and 0.75, respectively).
Life Satisfaction Questionnaire 9 (LiSat-9)
The Life Satisfaction Questionnaire 9 (LiSat-9) is a generic self-report instrument
173
for measuring quality of life. The questionnaire consists of 9 items, which can be
rated using a 6-point scale on which higher scores indicate better quality of life.
Based on personal correspondence with the author of the scale, we decided to use
the public domain item (i.e., satisfaction with life) in our analyses, instead of total
scores (A. Fugl-Meyer, personal communication 7 Feb 2012). The Dutch translation of the LiSat-9 has been previously used in a study with individuals who had
suffered a stroke and showed satisfactory to good reliability (Cronbach’s α = 0.74 174,175
0.82).
Patient Health Questionnaire-9 (PHQ-9)
The PHQ-9 is a 9-item self-report measure, which assesses the nine DSM-IV criteria of depression on a 4-point Likert scale. Scores range from 0 to 27, with higher
176

scores indicating more severe levels of depression. Cronbach’s α for this meas176
ure has ranged from 0.86 to 0.89 in several samples. The PHQ-9 has also been
177
validated in a sample of individuals with TBI.
Statistical analyses
Multiple regression analyses were run to examine the influence of demographic
and injury-related variables on executive functioning, coping, and psychosocial and
emotional outcomes. We controlled for significant variables (i.e., education, age,
time lapse following injury) in the multiple regression models summarized below.
To investigate the influence of coping on the relationship between executive
functioning and psychosocial and emotional outcomes, we tested the mediation
178
and moderation effects. Evidence for mediation suggests that executive function-
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ing influences coping, with coping, in turn, influencing outcomes. To test for mediation, we performed three multiple regression analyses. First, we tested which predictors (i.e., TMTratio, StroopInt, and FrSBe-E) significantly predicted the mediators (i.e., UCLa and UCLp). Second, we tested which predictors and which mediators significantly predicted measures of outcome (i.e., LiSat-9 and PHQ-9). Third,
we tested whether significant predictors in previous models, influenced outcomes,
when controlling for significant mediators. In these models, we inferred evidence
for mediation when the predictor was no longer significant.
Evidence for moderation suggests that executive functioning only has an effect
on outcomes in individuals with a certain preference of coping styles. To test for
moderation, we performed two multiple regression analyses, using PHQ-9 and
LiSat-9 as our outcome variables. In this first model, the predictors were the coping
subscales (i.e., UCLa and UCLp) and each of the executive functioning variables
(i.e., TMTratio, StroopInt, FrSBe-E). In the second model, two interaction terms
between the coping subscales and executive functioning predictor were included.
In these models, we inferred evidence for moderation when the interaction term
was significant.
P-values < 0.05 were considered statistically significant. For each model, the
assumptions of regression analysis were checked. All statistical analyses were
conducted using SPSS 20.0 for Mac OS X.

RESULTS
Ninety-three individuals participated in the study. Table 1 shows the demographic
and injury characteristics of the participants. Most participants were male (68%)
and had a mean age of 45.5 years (SD = 12.7 years). Most participants suffered
from a TBI (44%) or a stroke (27%). The mean time lapse following injury was 11.2
years (SD = 11.1 years). Approximately 75% of the participants used one or more
medications, with the majority of participants using antidepressants (61%) or another medication (83%), such as medication for somatic complaints. The majority of
participants fit the diagnostic criteria for a cognitive disorder as first DSM-IV diagnosis (82%). An adaptation disorder was most commonly diagnosed as a second
disorder (22%); whereas substance abuse/dependence (27%), personality change
(9%), or depressive disorder (9%), were most commonly diagnosed as a third disorder.
Table 2 summarizes the results from the measurement instruments. The mean
GAF score was between 51 and 60, indicating moderate symptoms (e.g., flat affect
and circumstantial speech) or moderate difficulty in social, occupational, or school
functioning (e.g., few friends, conflicts with peers). Overall, patients reported the
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Table 1 Participant characteristics (n=93)
Age
+
Age at injury
+
Years post-injury
Female gender
Educational level, higher education*
Psychopharmacological medication, yes
Type of brain injury
TBI
Stroke
§
Other
Multiple

Mean (SD)
45.5 (12.7)
34.4 (15.9)
11.2 (11.1)
Frequency
30
50
65

Median
48.5
33.8
7.2
%
32
54
71

41
25
16
11

44
27
17
12

Range
19.0-76.2
2.7-73.6
0.3-41.9

Abbreviation: GAF=Global Assessment of Functioning; TBI=Traumatic Brain Injury
+

If multiple injuries this is the age at / time since latest injury

* Senior vocational education or higher
§

Tumor (n=5), intoxication (n=4), infection (n=3), anoxia (n=1), not specified (n=3)

use of active coping styles less often than a normal sample (men: t62 = -2.69, p <
0.01; women: t29 = -3.18, p < 0.01) and used passive coping more often than a
20
normal sample (men: t62 = 7.40, p < 0.001; women: t29 = 6.82, p < 0.01). Seventytwo percent of all participants reported low quality of life, as measured with the
LiSat-9 (score 0 to 4). Scores on the PHQ-9 indicated that, on average, participants
showed mild depressive symptoms (score 9), with 43% reporting moderate to severe symptoms (score 10 to 27). The mean TMTratio score was 2.4 (1.0), which is
below the cut-off of 3. However, 21% of the participants had a score higher than 3,
indicating the presence of a disorder. The mean StroopInt score was 54.1 (35.5),
representing below average performance, and 21% of the participants exhibited
very poor performance (< -2 SD). Of the patients with high performance scores on
the Stroop and TMT, 53% and 55% reported clinically significant levels of executive
dysfunction, respectively.
Influence of executive functioning on coping
Objective executive functioning (as measured by the TMT index and StroopInt) did
not predict UCLa or UCLp (p > 0.05). However, self-reported executive functioning
(FrSBe-E) was significantly associated with coping styles, with more self-reported
executive deficits predicting infrequent use of active coping (β = -0.43, t86 = -4.26, p
< 0.01) and greater reliance on passive coping styles (β = 0.36, t86 = 3.74, p <
0.01).
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Table 2 Scores of participants on measurement instruments
GAF
UCL
Active scale
Passive scale
LiSat-9
PHQ-9
TMT
Part A
Part B
B/A
SCWT
Card I
Card II
Card III
Interference
FrSBe-E

n
92

Mean (SD)
54.5 (7.2)

Median
55.0

Range
30-70

93
93
93
93

16.8 (4.2)
15.1 (4.2)
3.7 (1.4)
8.8 (5.9)

17.0
15.0
4.0
8.0

8-27
7-23
1-6
0-24

87
87
87

43.1 (18.9)
104.1 (62.6)
2.4 (1.0)

39.0
84.0
2.2

18-101
33-300
1.0-6.3

86
86
86
86
89

54.8 (14.5)
71.4 (21.0)
117.2 (47.2)
54.1 (35.5)
43.2 (10.0)

52.5
64.5
102.5
46.3
43.0

32-125
43-154
61-300
7.5-185.5
19-65

Abbreviations: GAF=Global Assessment of Functioning; UCL=Utrecht Coping List; LiSat-9=Life Satisfaction Questionnaire; PHQ-9= Patient Health Questionnaire-9; TMT=Trail Making Test; SCWT=Stroop
Color Word Test; FrSBe-E=Frontal Systems Behavioral Scale-executive dysfunctioning scale

Influence of coping and executive functioning on outcome
Of the UCL, only the scores on UCLp were predictive of outcome variables. Greater reliance on passive coping predicted lower quality of life (β = -0.56, t90 = -5.19, p
< 0.01) and more depressive symptoms (β = 0.62, t90 = 6.52, p < 0.01). The TMT
index and StroopInt were not significantly associated with outcome measures (p >
0.05). Scores on FrSBe-E were predictive of scores on LiSat-9 (β = -0.23, t86 = 2.07, p < 0.05) and PHQ-9 (β = 0.35, t86 = 3.37, p < 0.01), indicating that more selfreported executive deficits were associated with lower quality of life and more depressive symptoms. The influence of FrSBe-E on outcomes disappeared when
UCLp was added to the model. This result supports a mediating role of passive
coping.
There were no direct effects of executive functioning on outcomes when UCLa
and UCLp were included in the models (p > 0.05). More use of passive coping
(UCLp) significantly predicted lower LiSat-9 scores or lower quality of life (β= -0.52,
t86 = -5.02, p < 0.01). No main effects of UCLa were demonstrated. In the models
with interaction terms, there was one significant interaction term, which was indicative of a moderating variable. Specifically, we found that UCLa moderated the relationship between FrSBe and LiSat-9 (β = -0.97, t86 = -2.11, p < 0.05). In other
words, our data suggest that the influence of executive dysfunction on quality of life
was different for individuals who reported using active coping styles more often
compared to those who reported using active coping styles less. For those individuals who reported high levels of executive dysfunction, high use of active coping
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was maladaptive and was associated with decreased quality of life. In contrast, low
use of active coping was more adaptive for these individuals (Figure 1).

Figure 1 Moderating effect of active coping on the relation between executive functioning and quality of
life. High, average and low scores on the FrSBe-E and UCL represent a score -1SD, 0SD, and +1SD
from the mean. FrSBe-E = Frontal Systems Behavioral Scale-executive dysfunction subscale; UCLa =
Utrecht Coping List-active subscale; LiSat-9 = Life Satisfaction Questionnaire

DISCUSSION
This study examined 93 individuals that were admitted to outpatient mental health
care clinics. The group was characterized by passive coping styles, a low quality of
life, and a number of depressive symptoms. Although objective executive functioning was impaired in 21% of the participants, approximately 54% of the patients with
good objective executive functioning reported significant levels of executive dysfunction in their daily life. Our analyses show that self-reported executive dysfunction influences the use of passive coping styles and that the use of passive coping,
in turn, has a negative impact on outcomes. In addition, our analyses show that the
use of an active coping style was maladaptive only for patients who experienced
high levels of executive dysfunction.
12,65
we found that in the chronic phase postIn line with previous research,
injury, the use of passive coping styles was related to lower quality of life and more
depressive symptoms. Specifically, passive coping mediated the relationship between self-reported executive dysfunction and patient outcomes. One explanation
for this pattern of findings is that lesions in the frontal lobe are associated with ex-
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ecutive dysfunction and behavioral disturbances. Consequently, individuals may
revert to using passive coping styles when confronted with problems, because
9
these coping styles do not require intact executive processes. In contrast, an active coping style moderated the relationship between self-reported executive functioning and patient outcomes. Specifically, we found that active coping was maladaptive for individuals who reported high levels of executive dysfunction. For these
individuals, low use of active coping was more adaptive. Previous data suggest
that high levels of executive functioning is a prerequisite for active problem-focused
9
coping. Thus, individuals who report difficulty in performing tasks that recruit executive processes but also report using active coping styles often may be unsuccessful in resolving stressful situations that arise in everyday life. Such individuals
may be called ‘non-successful copers’. ‘Successful copers’, therefore, are those
individuals who tend to use active coping and have few executive deficits in daily
life.
The relationships among executive function, coping styles, and outcomes appeared difficult to capture with neuropsychological tests. Inconsistent associations
between performance on executive functioning tests and the use of coping styles
9,65,162
Accordingly, this study did not find a
have been shown in previous studies.
significant relationship between objective measures of executive function and coping styles or outcomes. There are advantages and disadvantages to assessing
executive function objectively or subjectively. Objective tests of executive function
have shown predictive validity for different facets of the construct, such as task
170,171
switching and inhibition.
However, these tests do not grasp the complex concept of executive function in daily life, which may explain the lack of relationship
between this measure and coping styles or outcomes found in the present study. In
contrast, the present study demonstrated that subjective report of executive dysfunction was a strong predictor of coping styles and outcomes. Thus, subjective
report may be a more sensitive measure of executive failures in everyday life. A
limitation of using subjective measures, however, is that individuals who have less
insight into their symptoms may underestimate the degree of their executive function deficits.
Strengths and limitations
This study is unique in several aspects. According to our literature review, this is
the first study to investigate the influence of coping and executive function in individuals with neuropsychiatric symptoms after ABI. In contrast, previous studies
specifically excluded this group of individuals. Another unique aspect of the current
study is that, in addition to behavioral measures of executive functioning, we included self-report measures, which may be more ecologically valid and sensitive to
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the types of executive dysfunction that may arise in everyday life. Finally, our sample is relatively large, even though there are fewer individuals with ABI that are
referred to specialized mental health care centers than those who are referred to
cognitive rehabilitation centers.
It is worth noting, that we only used two tasks to assess objective executive
functioning. Conclusions can therefore be drawn only for the facets of executive
function we measured, that is, divided attention, mental flexibility, and response
inhibition. The administration of tasks that assess other domains of executive function such as planning, may have demonstrated significant relationships. Furthermore, the present study used a cross-sectional design, which prevents drawing
causal conclusions. It is possible that individuals who are more depressed are
prone to use passive emotion-focused coping styles because passive styles do not
require actively solving problems but rather focus on regulating emotional reactions
179
Longitudinal designs may be used to help draw inferences on
to the stressor.
causal relationships between the variables of interest.
Future directions and clinical implications
Coping and psychosocial and emotional functioning may be influenced by other
factors that were not investigated in the current study, such as premorbid coping,
personality, availability of social support, or financial status. Including these factors
in future research may explain variability that was unaccounted for in our analysis.
In addition, the relation between coping and subjective and objective executive
functioning, as measured with other multi-faceted tests, should be explored in future research. Moreover, it may be interesting to assess the consistency between
individuals’ self-reports of levels of executive functioning and those of others, such
as caregivers or therapists. We are currently exploring this area.
The use of coping styles has been consistently shown to be an important predictor of outcomes after ABI. The current study provides additional evidence for the
maladaptive association between the use of passive coping styles and psychosocial and emotional functioning in individuals with predominantly neuropsychiatric
symptoms after ABI. Moreover, individuals who use maladaptive coping styles
112
Therefore, we sughave been shown to benefit less from treatment programs.
gest that coping should be explicitly considered in mental health care. By assessing coping at admission, individuals who use maladaptive coping styles can be
identified and monitored over time. These individuals may benefit from tailored
treatment, in which therapy is directed to stimulate the use of less productive and
more productive coping styles, thereby improving the effectiveness of rehabilitation
and, consequently, the psychosocial functioning of these individuals. In addition,
the mediating and moderating role that coping plays in the relationship between
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self-reported levels of executive functioning and outcomes should be considered
when providing neuropsychological rehabilitation. Patients who experience executive deficits in daily life may rely on the use of passive coping styles, which are
maladaptive. In comparison, active coping strategies may only be adaptive for individuals who have strong executive abilities. Self-report measures of executive functioning may provide additional and relevant information concerning the kinds of
problems individuals experience in their everyday life.
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CHAPTER 5
Changes from pre- to post-injury
coping styles in the first three years
after traumatic brain injury and the
effects on psychosocial and emotional
functioning and quality of life

G. Wolters Gregório, K.R. Gould, G. Spitz, C.M. van Heugten, J.L. Ponsford
(Submitted)
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ABSTRACT
Objective To examine the influence of pre-injury coping on post-injury coping,
psychosocial functioning, emotional functioning, and quality of life at one year following traumatic brain injury (TBI).
Setting Inpatient hospital and community.
Participants One hundred and seventy-four participants with TBI.
Design Prospective, longitudinal design. Participants were assessed at five time
points, after emerging from post-traumatic amnesia, and at 6, 12, 24, and 36
months post-injury.
Main measures Coping Scale for Adults-short version; Quality of Life Inventory;
Sydney Psychosocial Reintegration Scale; Hospital Anxiety and Depression Scale.
Results High pre-injury use of non-productive coping style predicted high use of
non-productive coping, more anxiety, and lower psychosocial functioning at oneyear post-injury. Increased use of non-productive coping and decreased use of
productive coping predicted poorer psychosocial outcome at one-year post-TBI.
Use of both productive and non-productive coping decreased in the first six to
twelve months post-TBI relative to pre-injury. Unlike productive coping, nonproductive coping reached pre-injury levels within three years post-injury.
Conclusion The findings support identification of individuals at risk of relying on
non-productive coping and poorer psychosocial outcome following TBI. Additionally, this study emphasises the need to implement timely interventions to facilitate
productive coping and reduce the use of non-productive coping, in order to maximise favourable long-term psychosocial outcome.
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INTRODUCTION
Traumatic brain injury (TBI) is a major cause of disability, with an estimated 5,480
new cases of moderate to severe TBI in Australia in 2008. Lifetime costs are estimated to be $2.5 to $4.8 million per survivor, including costs related to reduced
180
quality of life, treatment, and productivity loss. Being male and under 40 yearsof-age are risk factors for TBI, whilst motor vehicle accidents are found to be the
181-183
The consequences for TBI survivors are often debilimost common aetiology.
tating; studies have reported long term changes in occupational activities, interpersonal relationships, independent living, and an increased prevalence of psychiatric
184,185
Recent research has sought to identify determinants of recovery
disorders.
and functioning after TBI in order to predict and possibly improve outcomes. There
is increasing evidence that functioning after TBI is influenced by the way survivors
25,186
cope with stressful situations.
Coping has been defined as the way individuals deal with situations that are
2
appraised as stressful. Non-productive or emotion-focused coping styles, characterized by passive reactions and avoidance strategies, are not focused on solving
the problem, but on regulating the emotional reaction to the stressor. These coping
styles have generally been associated with negative outcomes, such as poor quali15
115,187
However, inconsistent
ty of life, depression, and anxiety following injury.
findings have been reported regarding the effect of productive or problem focused
coping styles—characterized by actively managing problems—on outcome following injury. Studies have demonstrated positive associations between problemfocused strategies and both self-esteem and generic quality of life. However, problem-focused coping has shown no significant association with anxiety, depression,
trait anger, psychosocial dysfunction, subjective complaints, or disease-specific
12,15,65
quality of life.
Persons with a history of substance use or psychiatric disorders have a higher
184
This might partly represent their social culture, general
risk of sustaining TBI.
vulnerability (i.e. these individuals are typically young men with lower education),
10,184,188
These premorbid
biological vulnerabilities, and limited coping repertoire.
factors of substance use and psychiatric disorders have been shown to affect long189
term outcome following injury. However, the influence of pre-injury coping style
on long-term outcome after TBI has rarely been investigated. The only study that
36
has been performed is limited since the data were collected from caregivers, and
thus might only reflect the observable behaviour of the survivor, with potentially
inaccurate reports of cognitive, internal coping mechanisms, such as development
of a plan for action or worrying.
36
Nevertheless, Dawson et al. found greater use of non-productive coping (i.e.
emotional preoccupation) in the first six months post-injury compared to pre-injury
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levels. Furthermore, this increase accounted for significant variance in productivity
levels, such as travelling, working, and studying. These changes in coping from
pre-injury to the post-acute stage following TBI might be due to injury-related neurological and cognitive functioning. Although most changes in functioning are found
within the first year post-injury, recovery might still occur as late as two, five or ten
183,190-192
Despite evidence of continuing improvements over longyears post-injury.
er periods post-injury, no studies have been performed that investigated changes
from pre-injury coping to post-injury coping in the chronic phase post-TBI. The
studies that have investigated changes in coping after TBI have used cross65,193
15,67
or focussed on post-injury coping.
In addition, no studies
sectional designs
have investigated the relationship between pre-injury and post-injury coping. Identifying adaptive or maladaptive coping styles after TBI and their predictors could
potentially assist clinicians in the rehabilitation process by identifying at-risk individuals, who may need closer monitoring and earlier intervention.
This study therefore examined the association between pre-injury and postinjury coping. A second aim was to examine whether pre-injury coping, as well as
changes in coping following TBI, were associated with post-injury psychosocial
functioning, depression, anxiety, and quality of life. Thirdly, the study aimed to prospectively investigate changes in coping between pre-injury and three years postinjury. We hypothesized that individuals who utilised more non-productive coping
strategies pre-injury would show more non-productive coping post-injury and have
poorer psychosocial and emotional functioning at one year post-TBI. In addition, it
was hypothesized that the use of non-productive coping strategies would increase
following TBI, which would subsequently predict poorer psychosocial and emotional functioning at one-year post-TBI.

METHODS
Participants
Participants were recruited from consecutive TBI admissions to a rehabilitation
hospital, in which 30–50% of all head injuries in the state of Victoria are treated, in
the period between August 2005 and August 2010. Inclusion criteria were compli194,195
cated mild, moderate, or severe TBI;
age at injury 16 to 80 years; residence in
Australia and availability for follow-up post-discharge; and sufficient cognitive and
English ability to complete interviews according to the treating neuropsychologist.
Participants who sustained a previous TBI or other neurological disorder were excluded.
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In total, 174 participants were included in the present study. Participants were
typically young men with 12 years of education (see Table 1). More than half of the
participants sustained a TBI as the result of a car accident (53%), followed by a
motorcycle accident (14%) or were injured as pedestrians (10%). Other injuries
were sustained due to falls, bicycle, work or sport accidents, as well as assaults
and falling from a horse. The injuries ranged from complicated mild to very severe.
Table 1 Demographic and injury information

Age at injury (years)
Education (years)
Gender, male
Time between injury and T0 (years)
Time between injury and T6 (years)
Time between injury and T12 (years)
Time between injury and T24 (years)
Time between injury and T36 (years)
PTA (days)
Mild (<1)
Moderate (1-7)
Severe (8-28)
Very severe (>28)
GCS score
Mild (13-15)
Moderate (9-12)
Severe (3-8)

n
174
174
174, 139
72
73
99
109
80
174
22
37
72
43
165
62
43
60

Mean (SD)
34.3 (16.0)
12.0 (2.3)

Median
28
12

Range
16-76
7-18

0.2 (0.1)
0.6 (0.1)
1.1 (0.1)
2.2 (0.1)
3.1 (0.1)
20.1 (20.0)

0.1
0.6
1.1
2.1
3.1
15.0

0.0-0.5
0.4-0.8
0.8-1.3
2.0-2.4
3.0-3.6
0.0-105.0

Percentage

80

13
21
41
25
9.1 (4.3)

9.0

3-15
38
26
36

Note. PTA=post-traumatic amnesia; GCS=Glasgow Coma Scale; T0 initial assessment, T6, T12, T24,
T36=assessment at 6, 12, 24, and 36 months post injury, respectively.

Procedure
Ethics approval was obtained from the relevant hospital and university human research ethics committees. Additionally, written consent was obtained from all participants. Injury-related information (i.e. Glasgow Coma Scale (GCS) score, posttraumatic amnesia (PTA) duration) and information of previous health problems
was collected from the participant’s medical file. Participants completed semistructured interviews at five time-points, either face-to-face or by telephone. Participants completed the initial assessment (T0) during their inpatient admission following emergence from PTA, or soon after discharge, on average 58.8 (SD=57.2)
days post-injury. Time between injury and T0 varied between 11 and 197 days,
with participants who completed the assessment later having generally longer PTA
duration. Follow-up assessments were completed at 6 months (T6), 12 months
(T12), 24 months (T24), and 36 months (T36) post-injury (Table 1). Demographic
information was collected at T0. The use of coping styles was assessed at each
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time point, with participants retrospectively reporting their pre-injury use of coping
styles at T0. Measures of quality of life, depression, and anxiety were completed at
T0 (reflecting pre-injury quality of life and current mood) and T12 (reflecting current
quality of life and mood), whereas the measure of psychosocial functioning was
only administered at T12. Researchers or psychologists trained in the administrations of the interview conducted the assessments.
Measures
Coping styles were measured at all time points using the Coping Scale for Adults
44
short version (CSA), a 20-item self-report questionnaire. Two subscales of the
CSA were used in the interviews: dealing with the problem, which is characterized
by actively trying to change the problem by using problem-solving or humour (i.e.
productive coping), and non-productive coping, which is characterized by using
strategies such as self-blame and substance use. The total scores range from 21
to 105 with higher scores indicating greater use of the coping strategy. In the present study, internal consistency ranged from .54 to .69 for the productive and from
.57 to .72 for the non-productive subscale.
Quality of life was measured with the Quality of Life Inventory (QOLI); a selfreport questionnaire comprising 32 items. A weighted average score is calculated
by multiplying importance and satisfaction for each life aspect, and then averaging
the scores by dividing the total weighted average score by the number of non-zero
196,197
Internal consistency
weighted average scores. Range is between -6 to +6.
ranges from .77 and .89 across both clinical and non-clinical samples, and validity
197
has been established.
The Hospital Anxiety and Depression Scale (HADS) is a 14-item self-report
measure of anxiety and depression symptom severity (HADS-a and HADS-d, respectively). Range is from 0 to 42, with higher scores reflecting greater emotional
198,199
The HADS-a and HADS-d have high internal consistencies of .83
distress.
and .82, respectively. Validity has been established in both clinical and non-clinical
200
samples.
Psychosocial functioning was assessed using the Sydney Psychosocial Rein201
tegration Scale—Form A (SPRS). This scale was developed specifically for use
in TBI populations. It comprises 12 statements, with four items corresponding to
the three domains of occupational activities (OA), interpersonal relationships (IR),
and independent living skills (LS). Ratings of each statement relate to ‘change
because of the injury’. The three domain scores range from 0 to 24, with higher
scores indicating less impairment in psychosocial functioning. The SPRS has high
201
internal consistency (α = 0.90) and one month stability (ri = 0.90).
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Statistical analyses
Associations between pre-injury coping and coping at T12, T24, and T36 were
examined using Spearman correlation analyses (rs). To investigate the influence of
pre-injury coping style and changes in coping style on psychosocial and emotional
functioning and quality of life at T12, Spearman’s correlation coefficients were calculated between coping and outcome variables versus demographic and injury
variables. Education and gender were associated with coping and outcome, respectively, and were included in the regression analyses as covariates. Four hierarchical multiple regression analyses were performed, with the scores on the QOLI,
SPRS, HADS-a, and HADS-d at T12 as the dependent variables. The assumptions
of regression analysis (homoscedasticity, normal distribution of the residuals, and
absence of multicollinearity and influential outliers) were checked for each model.
The influence of demographic and injury variables on the failure to complete
different assessments was investigated using logistic regression analyses. Age,
gender, educational attainment, and PTA duration were related to missing assessments at least at one time point, and were included as covariates in the multilevel
models.
To investigate changes in the use of coping styles from pre- to post-injury and
the factors that predicted these changes, two multilevel analyses were per202
The models represented productive and non-productive coping scores
formed.
measured with the CSA over the five time-points. Two ‘unconditional means’ models were initially fitted, with CSA scores as outcomes, but without predictors. Demographic and injury-severity variables were added as covariates to the second
two models. Linear, quadratic, and exponential time effects were estimated. Full
maximum likelihood was used for parameter estimation.
Power analysis for the multiple regression analyses led to an estimated number
of 49 participants required, given α = .05, 7 predictors in the model, large effect
150
Statistical analyses were persize (i.e. Cohen’s d=0.80), and power = 0.80.
formed using SPSS 20.0 for Mac OS X. Time of assessment and gender were
standardized with 0 representing time T0 and male gender respectively; the other
independent variables were centred amongst their mean. P values below .05 were
considered statistically significant, except for the exploratory analyses where we
considered a p<0.10 to be significant to limit the probability of making a Type II
error.
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RESULTS
Association between pre-injury and long-term post-injury coping
Table 2 presents the scores on the CSA at the different measurement points. Examination of the association between pre-injury and post-injury coping revealed
that non-productive pre-injury coping was significantly associated with post-injury
use of non-productive coping. In other words, participants who reported high use of
non-productive coping pre-injury reported high use of non-productive coping at T12
(rs = 0.40, p<0.01, n=47) and T24 (rs = 0.41, p<0.05, n=36). No associations were
demonstrated between pre-injury coping and coping at T36, but it should be noted
that only 20 participants completed both of these assessments. Pre-injury productive coping was associated with productive coping at T24 (rs = 0.50, p<0.01, n=36)
and T36 (rs = 0.47, p<0.05, n=20).
Outcome at one year post-injury
Quality of life was lower at one year post-injury compared to pre-injury (t45=2.34,
P<0.05), as measured with the QOLI. While more than half of the participants reported average or high quality of life at one year post-injury (45% and 20%, respectively), 35% of the participants reported dissatisfaction with their lives (score lower
196
than 1.6). Compared to pre-injury status, participants reported greatest psychosocial impairment in occupational activities (M=17.0, SD=5.2), followed by changes
in interpersonal relationships (M=20.3, SD=4.2) and independent living skills
(M=21.9, SD=3.1) on the SPRS. The majority of participants had depression
(HADS-d) and anxiety (HADS-a) scores in the normal range at one year post-injury
(67% and 74% respectively); however 17% of participants reported moderate to
severe depression symptoms, and 15% reported moderate to severe anxiety symp198
toms (Table 2). There were no significant differences in depression and anxiety
scores between initial assessment and one year post-injury (t42=-1.56, P>0.05;
t42=0.72, P>0.05, respectively).
The influence of pre-injury coping and changes in coping on outcome at one
year post-injury
Regression analyses showed that pre-injury coping scores were significantly predictive of anxiety and psychosocial functioning at T12. Greater use of nonproductive coping pre-injury predicted lower psychosocial functioning and increased symptoms of anxiety. In addition, participants who displayed an increase
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68

68

3.4
(2.8)
3.9
(3.2)
0-15

0-12

-2.3 to
5.8

21102
21-81,
73

73

Mean
(sd)
54.4
(15.6)
43.9
(16.3)
21-84

21-87

Range

98

98

97

93

99

99

N

T12

Mean
(sd)
53.7
(16.8)
44.4
(16.5)
2.3
(1.9)
57.9
(11.1)
4.9
(4.9)
4.7
(4.6)
0-19

0-19

-2.5 to
5.8
29-72

21-90

21-99

Range

109

109

N

T24

Mean
(sd)
55.3
(16.0)
48.9
(17.5)
21-93

21-93

Range

80

80

N

T36

Mean
(sd)
54.9
(17.2)
50.6
(16.2)

24-84

27-99

Range

Note. CSA= Coping Scale for Adults; QOLI= Quality of Life Inventory; HADS-d= Hospital Anxiety and Depression Scale-Depression subscale; HADS-a=
Hospital Anxiety and Depression Scale-Anxiety subscale; SPRS= Sydney Psychosocial Reintegration Scale; na=not administered; T0=initial assessment;
T6,T12,T24,T36=assessment at 6, 12, 24, and 36 months post injury, respectively.

HADS

Depression
Anxiety

na

SPRS

HADS

72

72

Nonproductive

QOLI

72

Productive

CSA

N

Range

N

Mean
(sd)
62.5
(15.9)
48.3
(13.6)
3.4
(1.3)

T6

T0

Subscale

Instrustrument

Table 2 Scores on outcome instruments at different assessments
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in non-productive coping, rather than those showing no change or negative
change, displayed poorer outcome at T12. That is, these participants showed decreased quality of life, greater depression, and anxiety, and lower psychosocial
functioning. In comparison, increased use of productive coping styles between T0
and T12 predicted better psychosocial functioning at T12. The models explained
between 39% and 65% of variance (Table 3).
Table 3 Linear regression models with outcome measurements at T12 as dependent variables

Model 1: QOLI
(Constant)
Pre CSA Productive
Pre CSA Non Productive
C CSA Productive
C CSA Non Productive
QOLI T0
Gender
Education
Model 2: HADS-d
(Constant)
Pre CSA Productive
Pre CSA Non Productive
C CSA Productive
C CSA Non Productive
HADS-d T0
Gender
Education
Model 3: HADS-a
(Constant)
Pre CSA Productive
Pre CSA Non Productive
C CSA Productive
C CSA Non Productive
HADS-a T0
Gender
Education
Model 4: SPRS
(Constant)
Pre CSA Productive
Pre CSA Non Productive
C CSA Productive
C CSA Non Productive
Gender
Education

B

Std.
Error

27.87
0.06
-0.33
0.12
-0.79
0.79
23.49
0.02

R

2

Beta

t

Sig.

18.92
0.33
0.29
0.23
0.26
0.21
9.00
1.49

0.03
-0.18
0.09
-0.51
0.59
0.35
0.00

1.47
0.17
-1.14
0.53
-3.12**
3.74**
2.61*
0.01

0.15
0.86
0.26
0.60
0.00
0.01
0.99

0.39

9.62
0.01
0.07
0.01
0.18
0.53
-3.23
-0.29

3.04
0.06
0.06
0.04
0.04
0.24
1.47
0.24

0.03
0.19
0.04
0.65
0.31
-0.28
-0.16

3.16**
0.18
1.17
0.28
4.73**
2.18*
-2.20*
-1.22

0.00
0.86
0.25
0.78
0.00
0.04
0.03
0.23

0.51

4.82
0.02
0.12
0.03
0.20
0.37
-2.87
0.10

2.38
0.04
0.04
0.03
0.03
0.16
1.11
0.19

0.08
0.38
0.14
0.79
0.27
-0.27
0.06

2.02
0.56
2.79**
1.13
6.86**
2.25*
-2.58*
0.50

0.05
0.58
0.01
0.27
0.00
0.03
0.01
0.62

0.65

56.86
0.11
-0.24
0.20
-0.40
2.00
0.22

6.48
0.11
0.10
0.07
0.08
3.04
0.51

0.14
-0.33
0.37
-0.67
0.08
0.05

8.77**
0.97
-2.44*
2.67*
-5.16**
0.66
0.44

0.00
0.34
0.02
0.01
0.00
0.51
0.67

0.49

Note. Model 1 (n=46), model 2 and 3 (n=43), model 4 (n=47); C=change score; pre=pre-injury; T0=
initial score; CSA=Coping Scale for Adults; QOLI=Quality of Life; HADS-d= Hospital Anxiety and Depression Scale-Depression subscale; HADS-a= Hospital Anxiety and Depression Scale-Anxiety subscale; SPRS= Sydney Psychosocial Reintegration Scale* p<0.05; ** p<0.01
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Changes in coping from pre-injury to three years post-injury
The growth models (model C) showed a significant decrease in the use of productive coping over time, but non-productive coping was not linearly associated with
time (Table 4). The non-significant rate of change variance components and covariance components of both models indicated that the trajectory of coping scores did
not differ significantly between individuals over the first three years, nor was the
magnitude of coping scores at the initial time-point, representing pre-injury coping,
associated with the rate of coping changes.
To investigate the influence of non-linear effects of time, we investigated both a
quadratic (model D) and an exponential (model E) time effect. Both non-linear time
effects were statistically significant. There were no significant interactions between
demographic and injury severity variables with time, indicating that these variables
did not predict changes in coping over time. The models with the exponential time
effects were superior to the models with linear and quadratic time effects, based on
the deviance and AIC statistics. Model E was consequently the final model.

Figure 1. Changes in the use of coping styles from pre- to post-injury in males with average age, educational attainment, and post-traumatic amnesia (PTA) duration. Mnd=months post-injury; CSA=Coping
Scale for Adult
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Age
Gender
Education
PTA
duration
Deviance
AIC

Time
-time
1-e

2

Intercept

Intercept

3614.8
3620.8

56.0**
(1.0)

3610.1
3624.1

-0.1 (0.1)
1.7 (2.6)
0.4 (0.4)
-0.0(0.0)

55.8**
(1.1)

Model B:
Covariates

3600.9*
3620.9

-0.1 (0.1)
2.6 (2.6)
0.5 (0.4)
-0.0 (0.0)

58.7**
(1.5)
-1.5**
(0.5)

3590.7**
3612.7

-0.1 (0.1)
2.3 (2.6)
0.5 (0.4)
-0.0 (0.0)

61.4**
(1.7)
-6.5**
(1.7)
1.3** (0.4)

Productive coping
Model C:
Model D:
2
Growth
Time
Model

3587.0**
3609.0

-15.3**
(4.0)
-0.1 (0.1)
2.2 (2.6)
0.5 (0.4)
-0.0 (0.0)

62.3**
(1.7)
2.1 (1.1)

Model E:
-time
1-e

3549.4
3555.4

48.0**
(1.1)

Model A:
Unconditional
Means
model

3541.5
3555.5

-0.1 (0.1)
3.9 (2.7)
-0.5 (0.4)
-0.1 (0.1)

47.3**
(1.2)

3531.5*
3551.5

-0.1(0.1)
4.5 (2.6)
-0.7 (0.4)
-0.1 (0.1)

45.8**
(1.4)
0.6 (0.5)

Non-productive coping
Model B:
Model C:
Covariates
Growth
Model

3525.2*
3547.2

-0.1 (0.1)
4.4 (2.6)
-0.7 (0.4)
-0.1 (0.1)

0.9* (0.4)

47.7**
(1.5)
-3.0* (1.5)

Model D:
2
Time

3522.7**
3544.7

-10.7**
(3.5)
-0.1 (0.1)
4.3 (2.6)
-0.7 (0.4)
-0.1 (0.1)

48.3**
(1.6)
3.0** (1.0)

Model E:
-time
1-e

UN = unstructured covariance matrix; SE = standard error; * p<0.05; ** p<0.01.

Note. Lower model fit statistics indicate a better fit. Model comparisons were undertaken using the Deviance model fit statistic. All comparisons are made in
relation to the most recent previous model, except for Model E, which is compared to Model C; UN=unstructured covariance matrix; PTA=post- traumatic
amnesia.

Model
Fit
Statistics

Fixed
Effects
Initial
Status
Rate of
Change

Model A:
Unconditional
Means
model

Table 4 Mixed-effects models (UN) with productive and non-productive coping scores as outcome, incorporating time and demographic predictor variables
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DISCUSSION
The aims of this study were to investigate the association between pre- and postinjury coping styles, the influence of coping on outcome at one-year post-TBI, and
the changes in coping styles over time after TBI. There were several interesting
findings of the present study. First, pre-injury coping was positively associated with
post-injury coping. Second, as expected, increases in the use of non-productive
coping and decreases in productive coping predicted worse psychosocial outcome
at one-year post-injury. Moreover, consistent with our expectations, high use of
non-productive coping style pre-injury predicted worse outcome. Third, contrary to
our expectations, productive coping did not decrease and non-productive coping
did not increase linearly. Both types of coping initially decreased, but nonproductive coping increased at a greater rate following the one year time-point;
there was no concomitant rise in the use of productive strategies.
The finding that pre-injury coping was related to post-injury coping was not
unexpected. We used the dispositional version of the CSA, which measures coping
preferences. This suggests that TBI survivors with a history of using non-productive
coping styles continue to employ these coping styles post-injury. We demonstrated
significant effects of pre-injury coping on outcome one-year post-TBI, even after we
controlled for post-injury coping. This finding contradicts the only other study that
36
investigated the influence of pre-injury coping on outcome. A possible explanation
for this discrepancy between studies may be that, unlike Dawson et al., measures
in the current study were administered in the chronic phase after injury; some recovery of cognitive functioning and functional independence is still expected in the
190,191
87
as well as increases in emotional distress. Increased awarechronic phase,
ness of lasting consequences of the injury, difficulties in performing activities at
work or home, decreases in social support, or financial problems could lead to
87
these detrimental changes. Another explanation is that pre-injury coping is less
likely to have a direct effect on productivity level, but more likely to be associated
with psychosocial and emotional outcomes, such as anxiety and psychosocial func36
tioning. In line with the results of Dawson et al., we did not find an association
between pre-injury productive coping and outcome. In addition, the negative influence of increases in the post-injury use of non-productive coping and decreases in
the use of productive coping on outcome is consistent with previous research
showing that increased use of non-productive coping (i.e., emotional pre36
occupation), was associated with low productivity levels six months after TBI.
Previous studies that investigated changes in coping over time have mainly
15,36,67
which limits interpretation of linear relameasured coping at two time points,
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tionships. Measuring coping at five time points allowed for examination of more
complex changes. The initial decreases in the use of non-productive and productive coping styles may have been accompanied by increased use of other coping
44
styles such as seeking social or spiritual support or focusing on the positives. The
current findings differ from the course reported by Dawson et al. who showed that
pre-occupation, an example of non-productive coping, increased in the first six
36
months after TBI. This may be explained by the fact that Dawson et al. used
caregiver reports to rate the participants’ use of coping styles. Caregivers may be
less able to accurately report the use of coping styles of their significant other,
since they can only observe the outcome of the coping process, and not the internal states of the other. However, there is still a lack of certainty as to whose reporting is more accurate, that of close others or that of the TBI individuals themselves.
Limitations and strengths
This is one of the few studies that investigated changes in the use of coping styles
from pre-injury to post-injury. In addition, this study is the first that investigated
changes in coping over a long time period, that is, over the first three years postTBI. By using longitudinal designs, reliable conclusions about changes over time
can be drawn, and by measuring coping at multiple time points, more complex
changes can be demonstrated.
A limitation of the present study was the presence of missing data at different
time points. One of the advantages of multilevel analysis, however, is that individuals with missing observations are kept in the analysis. This makes the predictions
more accurate than when only considering individuals with complete data at all
203
Variables that were significant predictors for missing data at the
time-points.
different assessments were included as covariates in our models. Nevertheless,
our sample size in the analyses investigating the influence of coping on outcome
was limited. Moreover, pre-injury coping data was gathered retrospectively which
might not provide an accurate description of actual premorbid use of coping styles.
However by asking the participants themselves about their use of coping styles,
rather than their close others, the accuracy of these descriptions was maximised.
Implications
The demonstration of an association between pre-injury coping and post-injury
coping, suggests that it is possible predict early after injury who will cope well.
Since pre-injury non-productive coping also predicted outcome at one year postinjury, we believe it is worth considering pre-injury coping styles in initial assessment of individuals as part of the rehabilitation process. This information may be
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used to guide interventions to improve outcome in the chronic phase. Productive
coping may be facilitated in those not exhibiting this coping style. These participants may also benefit from a different rehabilitation approach, since they are accustomed to using avoidance, substance use or passive reactions to deal with
problems. By teaching them that these styles are not adaptive in the long term, and
training other more productive coping styles, non-productive coping styles might
decrease after injury, subsequently influencing psychosocial outcome. We would
recommend intervention early post-injury, to reduce or prevent the initial decrease
in productive coping as well as to prevent the greater reliance on non-productive
coping after six months.
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CHAPTER 6
Coping styles in relation to cognitive
rehabilitation and quality of life after
brain injury

G. Wolters, S. Stapert, I. Brands, C. van Heugten
Neuropsychological Rehabilitation. 2010;20:587-600
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ABSTRACT
This study investigated the changes in coping styles of patients with acquired brain
injury who underwent cognitive rehabilitation, and the effects of these changes on
their quality of life. Participants were 110 patients in the chronic phase post-injury,
who underwent outpatient cognitive rehabilitation according to current guidelines
and standards. Coping style (Utrecht Coping List) was measured at the start of
rehabilitation (T0) and repeated at least 5 months later (T1). Coping style was related to quality of life measured at T1 (Life Satisfaction Questionnaire and StrokeAdapted Sickness Impact Profile). Results indicated that active problem-focused
coping styles decreased and passive emotion-focused coping styles increased
significantly between T0 and T1. Furthermore, the study showed that increases in
active problem-focused coping styles and decreases in passive emotion-focused
coping styles predicted a higher quality of life in the long term. These changes in
coping styles are adaptive for the adjustment process in the chronic phase postinjury. Overall however, most participants showed maladaptive changes in coping
styles. Implications for cognitive rehabilitation are therefore discussed.
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INTRODUCTION
Acquired brain injury is a significant health problem, with an annual incidence in
204
The Netherlands alone varying between 1 and 1.7 per 1000 cases. In the long
term, a significant number of patients with brain injury experience problems in their
14,205,206
Moreover, it has been reported repeatedly that many patients
daily life.
suffer from poor psychosocial adjustment and experience a reduced quality of
137,205,207,208
These negative after-effects increase the difficulty of successful
life.
adaptation to the new reality.
Recent studies have indicated that the way patients cope with the negative
effects of the trauma and with problems in everyday life has a major influence on
12,14,124
Coping refers to “the person’s cognitive and behavthe adaptation process.
ioural efforts to manage (reduce, minimize, master, or tolerate) the internal and
external demands of the person-environment transaction that is appraised as tax2(p572)
Coping styles can be probleming or exceeding the person’s resources”.
139
focused or emotion-focused.
Problem-focused coping styles involve actively
addressing and confronting the problem. The patient either tries to change the
2
stressful situation or tries to gather more information or skills. Emotion-focused
coping styles involve regulating the emotional reaction that the problem elicits, and
not in changing the stressful situation. These styles can include distraction, sup209
pression of emotions, reassuring thoughts, and accepting situations more easily.
More active methods to regulate the emotional reactions are avoidance, expression
125
of emotions, and seeking social support.
Emotion-focused styles have been reported to increase and problem-focused
36,53
Some researchers
styles to decrease during the first months after brain injury.
found that although coping styles did not influence quality of life in the acute or
post-acute phase, i.e. between 0 and 6 months post-injury, they were important
determinants of quality of life in the chronic phase, i.e. after 6 months post-injury. In
210
Other
this phase, patients have to deal with their, often permanent, disability.
researchers reported that utilizing emotion-focused styles in the acute phase and
problem-focused styles in the chronic phase is most beneficial for the adjustment
9,36,53
Hence, it has been assumed that cognitive rehabilitation should foprocess.
cus on training problem-focused coping styles in the chronic phase after brain inju9,137,211
ry.
The aim of outpatient cognitive rehabilitation is, on the one hand, to teach both
the patient and the family to adapt their lifestyle, while taking into account the severity of cognitive and behavioural problems. On the other hand, patients need to
be stimulated to learn skills and compensation strategies which promote the return
211
to activities of daily life and participation in society. This implies that training active problem-focused coping styles is already an important goal of cognitive rehabil77
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itation. This also means that rehabilitation practitioners assume that coping styles
68
are dynamic and therefore modifiable. Recently, Anson and Ponsford investigated the effect of a 5-week cognitive-behaviour therapy-based intervention, in which
active problem-focused coping styles were explicitly trained. Patients with traumatic
brain injury reported using more active problem-focused coping styles after the
intervention. This study is promising because it showed that coping styles are
amenable to rehabilitation. Learning to use these problem-focused coping styles is
assumed to increase a patient’s quality of life, but scientific evidence to support this
hypothesis is lacking.
The objectives of the present study were therefore to investigate the changes
in coping styles in a group of patients who underwent outpatient cognitive rehabilitation in the chronic phase after brain injury, and to examine the influence of
changes in coping styles on their quality of life. We hypothesized that patients
would come to rely more on problem-focused coping styles and less on emotionfocused coping styles over the course of and after rehabilitation. Furthermore, we
expected to find that patients who learn to use more problem-focused coping styles
and less emotion-focused coping styles in the chronic phase would experience a
higher quality of life.

METHODS
Participants
Patients included in this study had been referred to an outpatient cognitive rehabilitation programme by neurologists, general practitioners, rehabilitation physicians or
psychologists between 2000 and 2008. Inclusion criteria for the programme were:
acquired brain injury confirmed by neurological and/or neuroimaging data; a minimum age of 17 years; presence of cognitive, behavioural and/or emotional symptoms that interfered with the demands of daily life; and a sufficient command of the
Dutch language. Patients with primary behavioural or psychiatric problems, severe
aphasia, degenerative brain disease, whiplash or head injury (no loss of consciousness or post-traumatic amnesia), chronic substance abuse, or premorbid
adjustment problems, such as personality disorders or social maladaptation, were
excluded from the programme. These criteria were checked in the intake procedure. Additional inclusion criteria for participation in the study were: completion of
the Utrecht Coping List (UCL) at the start of rehabilitation as part of routine clinical
care; a period of at least six months between the brain injury and the start of rehabilitation; and at least five months between the start of rehabilitation and the moment when the questionnaires were sent out. The period of five months was cho78
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sen because average treatment time is between 3 and 5 months, thereby ensuring
that patients had received sufficient treatment. Therefore, most patients had either
finished the programme or made low frequent follow-up visits to the rehabilitation
practitioner or neuropsychologist, to monitor their adaptation process and check for
new treatment goals.
Procedure
Baseline measurements were carried out at the start of rehabilitation (T0). Followup measurements were conducted at least 5 months after the start of rehabilitation
(T1). The following data were collected from the files of patients who met all inclusion criteria: demographic data (gender, level of educational attainment, date of
birth); lesion characteristics (type of lesion, side of lesion, date of brain injury, date
of T0); and scores on the UCL (T0). The eligible patients were contacted by mail.
The UCL, Stroke-Adapted Sickness Impact Profile (SA-SIP30), Life Satisfaction
Questionnaire (LiSat-9), an information letter and a consent form were sent to these patients. Patients who completed the questionnaires and consented were included in the study.
Intervention
The overall goal of the cognitive rehabilitation programme is to teach patients and
their caregivers to live with, manage, compensate for, and adapt to the consequences of the brain injury in order to maximize social participation. The programme is based on principles of neuropsychological rehabilitation as described by
212
Prigatano, and has a modular character. Different combinations of modules are
offered, depending on the individual needs and goals of the patient and/or the family. Both individual and/or group sessions are provided. Individual sessions consist
of education, learning specific compensation strategies or problem-solving skills
and self-management techniques. Group sessions are provided as open groups to
provide emotional support and address the emotional adjustment process. Neuropsychologists together with cognitive and occupational therapists administer the
cognitive rehabilitation program. Speech therapists are involved when specific
communication problems need to be addressed. The cognitive rehabilitation programme was developed as an integrated multi-disciplinary treatment program. The
duration of the rehabilitation programme is different for each individual and determined by the time that the patient requires to meet their own goals, with the aim to
improve adaptation and compensation. In the beginning, the intensity of cognitive
rehabilitation is on average 1 - 3 hours per week and this gradually decreases over
time. The average duration of the programme is 3 - 5 months.
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Measurements
The UCL is a self-reporting questionnaire used to measure coping styles. Each of
the 47 items is answered on a 4-point scale (1 = seldom/never, 2 = occasionally, 3
= frequently, 4 = very often). The UCL consists of seven different subscales that
assess problem-focused coping (active problem solving), and emotion-focused
coping (palliative reactions, avoidance, seeking social support, passive reactions,
expression of emotions, and reassuring thoughts). The present study focused on
the active problem-solving coping scale and the passive reactions coping scale,
since these differentiate both focus (emotion vs. problem) and approach (active vs.
passive). The problem-solving scale represents active coping (e.g. tackling a problem at once, seeing problems as a challenge and remaining calm in difficult situations). The passive reactions scale represents passive coping (e.g. isolating one20,147
self from others, worrying about the past and taking refuge in fantasies).
The
active problem-solving coping scale and the passive coping scale show fairly good
internal consistency (Cronbach`s alpha .78 and .74, respectively) in the general
Dutch population. The re-test reliability of both scales is reasonably high, with a
Cronbach’s alpha of .62 for the active problem-solving scale and .74 for the pas20
sive scale. Change scores are calculated by subtracting coping scores at T0 from
coping scores at T1.
The SA-SIP30 is a disease-specific questionnaire that measures the quality of
life of a patient and it is the adapted version of the Sickness Impact Profile (SIP).
The SA-SIP30 uses 30 items of the original 136 items. The internal consistency is
high (Cronbach`s alpha .85) and the validity is good and similar to the original ver213
sion. Scores are converted to a 0 - 100 scale, with lower scores indicating better
disease-specific quality of life. SA-SIP30 score of 33 or higher indicates many limi213
tations in daily life.
The LiSat-9 is a generic instrument for measuring the quality of life. The questionnaire consists of 9 items and these are valued on a 6-point scale from 1 (very
unsatisfactory) to 6 (very satisfactory). One public domain is measured, viz. satis173
Total score range is befaction with life, and eight specific fields are covered.
tween 9 and 54. An average score of generic quality of life (LiSat-9 score) is com174
puted by adding all scores on the 9 items and dividing them by nine. Mean score
of 1-4 constitutes dissatisfaction with life and a score of 5 or 6 indicates satisfaction. The Dutch translation of the LiSat-9 has been used before with stroke patients
and it has been shown that its reliability is satisfactory to good (Cronbach`s alpha
174,175
.74-.82).
The Medical Ethics Committee of Maastricht University Medical Centre and the
Research Committee of the Rehabilitation Centre Blixembosch approved this
study. Written informed consent was obtained from all participants.
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Data analyses
Participants were grouped by level of education according to a formal schooling
149
system often used in The Netherlands,
viz. those with primary education (LE
low), those with junior vocational training (LE average), and those with senior vocational training (LE high); these correspond to 8.6±1.9, 11.4±2.5, 15.2±3.3 years of
fulltime education, respectively.
Four one-sample t-tests were carried out to investigate the score differences on
the problem-solving coping scale and the passive coping scale between the men
20
and women in the study, and the men and women of the standardization sample.
Two paired t-tests were carried out to investigate the changes in the problemsolving scale and the passive coping scale between T0 and T1. Furthermore, we
established which changes in coping styles were predictive for quality of life. We
conducted two linear regression analyses with LiSat-9 score and SA-SIP30 score
as the dependent variables. The following predictors were included in these models: age, gender, level of educational attainment, time between injury and T0, time
between T0 and T1, scores on the active problem-solving scale and the passive
scale at T0, change scores on the problem-solving scale and the passive scale.
Gender was dummy coded with woman = 1 and man = 0. Level of education was
dummy coded with two dummies (LE low and LE high), with LE average as the
reference category. The assumptions of regression analysis were tested for each
model. All statistical analyses were conducted using the SPSS 16.0 for Windows
software package.

RESULTS
Participant characteristics
Questionnaires were sent to 141 patients who met the inclusion criteria. The final
sample consisted of 110 participants (i.e. response rate 78%). Reasons to decline
participation were: work or study-related factors that prohibited participation, avoidance and/or anxiety, or health-related problems unrelated to brain injury. Table 1
provides demographic and injury-related information. The mean age at the time of
injury was 42 years (SD = 14). Overall more men than women participated (56%).
Most participants had suffered a stroke (59%), of whom 15% had a multiple diagnosis.
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Coping styles and quality of life
Table 2 presents an overview of the coping styles used by our sample at T0 and
T1. In general, at T0 participants were more likely to use passive coping and less
20
likely to use problem-solving coping, compared to the standardization sample.
The difference on the passive scale between the men and women in the current
study and the men and women in the standardization sample was significant, viz.
t61 = 3.57, p = .001 and t47 = 3.75, p < .001, respectively. Also the difference on the
problem-solving scale between the women in the current study and the women in
the standardization sample was significant, viz., t47 = -3.61, p = .001. However, no
significant differences were evident between the men in the current study and the
men in the standardization sample on the problem-solving scale, t61 = -.31, p =.761.
Table 1 Demographics and injury-related variables
Age (years)
Time (years)

Sex
Level of educational attainment

Type of lesion

Side of lesion

At injury
At T0
Between injury and T0
Between T0 and T1
Man
Low
Average
High
CVA
TBI
Other
Multiple
Left
Right
Bilateral
Unspecified

Mean(SD)
42.3 (14.0)
45.1 (12.8)
2.8 (4.6)
1.5 (0.9)
Frequency
62
28
42
40
48
30
13
19
29
35
7
39

Range
0.5-68.7
17.0-70.2
0.5-32.1
0.4-5.5
%
56.4
25.5
38.2
36.4
43.6
27.3
11.8
17.3
26.4
31.8
6.4
35.5

T0 = completion of questionnaire at the start of rehabilitation; T1 = completion of questionnaires for the
second time; CVA = cerebrovascular accident; TBI = traumatic brain injury; Other = tumor (n = 7), hydrocephalus (n = 2), anoxia (n = 1), meningitis (n = 1), epilepsy (n = 1), axonal neuropathy (n = 1);
Multiple = more than one diagnosis: stroke and TBI (n = 12), stroke and meningitis (n = 1), stroke and
epilepsy (n = 2), encephalitis and epilepsy (n = 1), TBI and epilepsy (n = 1), stroke and TBI and epilepsy
(n = 1), stroke and TBI and meningitis and epilepsy (n = 1).

On the LiSat-9, participants indicated that they were dissatisfied with life (M =
4.2, SD = 0.8). The score of the SA-SIP30 approached the cut-off score of 33 (M =
28.1, SD = 16.9). On the SA-SIP30, patients showed the greatest dysfunction
when it came to alertness (M = 67.0; SD = 35.7). Examples of this scale include ‘I
make more mistakes than usual’ and ‘I have difficulty doing activities involving concentration and thinking’. The least dysfunction was reported in the case of bodily
care and taking exercise (M = 9.1, SD = 17.1)
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18.2 (4.0)
12.2 (3.3)

Mean (SD)
men

T0

17.5 (3.5)
12.6 (3.1)

Mean (SD)
women

9-28
7-24

Range

16.9 (4.4)
13.4 (4.2)

Mean (SD)
men

T1

16.7 (3.8)
12.7 (3.6)

Mean (SD)
women

7-27
7-23

Range

Mean (SD)
Standardization group:
men
18.3 (3.5)
10.7 (2.9)

Mean (SD)
Standardization group:
women
19.3 (5.1)
10.9 (5.4)

* Possible range of scores. The standardization group of men consists of men (n = 1493) between the ages of 19 and 65. The standardization group of
women consists of women (n = 712) between the ages of 18 and 65; T0 = baseline measurements; T1 = follow-up measurements.

Problem-solving (7-28)*
Passive (7-28)*

UCL scales

Table 2 Coping styles of the patients using the UCL
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Changes in coping styles
Significant changes in the problem-solving coping scale and the passive coping
scale were revealed between T0 and T1. Patients used less problem-solving coping at T1 (M = 16.8, SD = 4.1) than at T0 (M = 17.9, SD = 3.8), t109 = 2.87, p < .01.
In contrast, more passive coping was used at T1 (M =13.1, SD = 4.0) than at T0 (M
= 12.4, SD = 3.2), t109 = -2.20, p < .05.
Influence of changes in coping styles on the quality of life
The regression model in Table 3 shows that changes in passive coping between
T0 and T1 contributed significantly to the quality of life as measured by the SASIP30. Positive changes in passive coping predicted a higher SA-SIP30 score and
thus a lower quality of life. The model could explain 42% of the variance in
SA-SIP30 scores.
Increased use of problem-solving coping as well as decreased use of passive
coping significantly predicted a higher quality of life as measured by the LiSat-9.
Forty percent of the variance in LiSat-9 score could be contributed to the predictors
in the model. In addition, passive coping at T0 accounted for a significant propor2
tion of the variance in quality of life as measured by the SA-SIP30 and LiSat-9 (R
2
= .12 and R = .13 respectively). The higher the score was on the passive scale at
T0, the higher the score on the SA-SIP30, and the lower the score on the LiSat-9.
Finally, time between T0 and T1 was a significant predictor for quality of life, that is,
more time between the start of rehabilitation and the follow-up measurement predicted a higher quality of life in the long term.

DISCUSSION
The goals of this prospective longitudinal study were to examine the changes in
coping styles of patients with brain injury who underwent outpatient cognitive rehabilitation in the chronic phase post injury, and to examine the effect of changes in
coping styles on quality of life. Contrary to our hypothesis, this study showed that,
on average, levels of active problem-focused coping styles decreased and passive
emotion-focused coping styles increased over the course of and after rehabilitation.
Moreover, it also became clear that increases in active problem-focused coping
styles and decreases in passive emotion-focused coping styles, predicted a high
quality of life.
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Table 3 Multiple linear regression models for the quality of life measures
SA-SIP30 level of dysfunction
(Constant)
Age at T0
Gender
LE low
LE high
Time between injury and T0
Time between T0 and T1
C problem-solving
C passive
T0 problem-solving
T0 passive
LiSat-9 quality of life
(Constant)
Age at T0
Gender
LE low
LE high
Time between injury and T0
Time between T0 and T1
C problem-solving
C passive
T0 problem-solving
T0 passive

B

SE B

β

t

-9.63
0.19
-0.48
4.32
0.10
-0.14
-1.12
0.00
2.43
-0.16
2.55

12.76
0.11
2.66
3.55
3.21
0.31
1.45
0.40
0.45
0.43
0.47

0.14
-0.01
0.11
0.00
-0.04
-0.06
0.00
0.49
-0.04
0.49

-0.76
1.68
-0.18
1.22
0.03
-0.45
-0.77
0.01
5.39*
-0.37
5.45*

5.19
-0.01
0.21
-0.01
-0.26
0.02
0.14
0.06
-0.06
0.02
-0.11

0.62
0.01
0.13
0.17
0.16
0.02
0.07
0.02
0.02
0.02
0.02

-0.08
0.13
-0.01
-0.16
0.10
0.17
0.29
-0.27
0.11
-0.45

8.39*
-0.89
1.66
-0.08
-1.64
1.19
2.05*
3.02*
-2.91*
1.12
-4.91*

R SA-SIP30 = .42, R LiSat-9 = .40 (n=110). B = unstandardized regression coefficient; SE B = standard error of the regression coefficients; β = standardized regression coefficients. Age in years; Time in
years; T0 = baseline measurements, T1 = follow up measurements. C = change score; Coding of the
predictors: Gender: man = 0, woman = 1; LE low: low educational attainment = 1, average or high educational attainment = 0; LE high: high educational attainment = 1, low or average educational attainment
= 0. * α < .05.

An explanation as to why active problem-focused coping styles decreased and
3
passive emotion-focused coping styles increased is given by Kendall and Terry.
They suggest that patients become more realistic over the course of rehabilitation,
because it becomes apparent that the problems to be faced are long-term and
there are no ready solutions to these problems. Patients realize that their premorbid level of functioning will never be regained, and they have to deal with and accept their decreased capabilities. These increases in awareness may have under3,112
pinned the observed changes in coping style.
214
215
and Goldstein
offered another possible explanation for the
Ben-Yishay
average decrease of active problem-focused coping styles over the course of rehabilitation, which has also been observed in other studies. They postulated that in
order to restore the patient’s cognitive and functional life competencies to pre-injury
levels, others must structure and modify the patient’s environment so that the patient will be able to cope with the demands of confronting situations. Under those

85

COPING AFTER ACQUIRED BRAIN INJURY

conditions, the patient will feel ‘in a state of health’ and display or report active
problem-focused coping styles. While this feeling is fostered during rehabilitation
programmes it could be lost or altered when rehabilitation comes to an end.
In addition, it was shown that the use of passive coping styles in the chronic
phase was predictive for less desirable quality of life outcomes in the long term.
Moreover, passive styles were shown to be more prevalent in the patients in the
current study compared to the general population. These findings are in line with
previous studies that have shown that passive coping styles are most prevalent in
the chronic phase following brain injury and that these styles are predictive for
9,36,53
Another finding of note was that patients with a
problems in everyday life.
longer period between the start of rehabilitation and the follow-up measurement
reported a higher quality of life. It could be suggested that these patients have had
more time to compensate for and adapt to the changes and consequently have a
higher quality of life.
Some limitations of this study have to be acknowledged. First of all, injury
characteristics such as injury type, location or severity, were not included in the
regression models. The reason for this was that examining the influence of these
characteristics on quality of life was not the main purpose of the present study.
Furthermore, studies have generally found no effect of these variables on coping,
so from a theoretical viewpoint we did not have to include these variables in the
12,14,140
Moreover, although injury severity, as classified by Glasgow Coma
models.
Scales (GCS) scores or duration of post-traumatic amnesia (PTA), is likely to influence quality of life, studies have found no relations between severity and out12,115
216
Dikmen has argued that injury severcomes, such as emotional adjustment.
ity is a better predictor of more objective indices, such as employment status, than
of self-perceived psychosocial limitations. A second limitation is that the quality of
life was not measured at the start of rehabilitation. Since there was no baseline
measurement, no conclusions can be drawn regarding changes in quality of life
over the course of rehabilitation. However, the present study did not aim to evaluate the effectiveness of the cognitive rehabilitation programme. Moreover, we assume that the quality of life at the start of rehabilitation is low, because this is the
main reason for patients to enter a rehabilitation programme. Thirdly, we
acknowledge that other factors, such as the presence of mood impairments, could
115
have
have influenced the use of coping styles and quality of life. Curran et al.
shown that the use of emotion-focused coping styles was related to both depression and anxiety.
This study has a number of strengths. First of all, to the best of our knowledge,
it is the first study to explore changes in coping styles over the course of an outpatient cognitive rehabilitation programme following acquired brain injury, with a prospective and longitudinal design. Secondly, the response rate was high (78%).
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Thirdly, we decided not to apply strict inclusion and exclusion criteria, so the population would represent the broad spectrum of the heterogeneous cognitive rehabilitation population that one would encounter in regular clinical practice. Fourthly, the
rehabilitation programme the patients underwent is a good reflection of current
212
Finally, quality of life is one of the most important outrehabilitation practices.
come measures which cognitive rehabilitation is aiming to improve. By using both a
disease-specific and a generic quality of life measure, we aimed to do justice to the
complex construct referred to as quality of life.
Previous studies have already investigated the effects of contextual factors and
injury characteristics on coping. High educational attainment predicted higher use
of active problem-focused coping styles and a longer time period since injury pre65
dicted higher use of passive emotion-focused styles. Research has also indicated
that the effects of coping on quality of life become stronger in the chronic phase
210
post injury, while the effects of general functioning become less important. The
current longitudinal study is innovative because it shows that changes in coping
styles account for a significant amount of unique variance in quality of life. However, although quality of life could be explained by almost half the variance in the
models, other factors such as motivation, awareness, personality, learning styles,
social support or family coping styles could also impede or enhance a patient’s
functioning and disability. Identifying other mechanisms that affect patients’ quality
of life would enable us to identify patients who may be in need of more intensive or
more supportive ways of rehabilitation. In addition, variables amenable to cognitive
68
rehabilitation, such as coping styles, can then provide opportunities to offer rehabilitation that is better tailored to a patient’s needs and thus improve psychosocial
adaptation.
For most persons with acquired brain injury, improving their quality of life is of
major importance. This study has provided insight into the changes in coping styles
in a patient population undergoing outpatient cognitive rehabilitation. These data
emphasize the need for outpatient rehabilitation programmes to stimulate adaptive
problem-focused coping styles explicitly in order to accomplish the highest possible
quality of life for individual patients.
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Coping styles within the family system
in the chronic phase following
acquired brain injury: its relation to
families’ and patients’ functioning

G. Wolters Gregório, S. Stapert, I. Brands, C. van Heugten
Journal of Rehabilitation Medicine 2011;43:190-196
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ABSTRACT
Objective: To investigate how the functioning of family members and the coping
styles they employ are related to the psychosocial functioning both of the family
members themselves and of the person who has sustained a brain injury.
Design: Cross-sectional study.
Subjects: Primary caregivers (n=61) and other family members (n=15) of 61 patients with brain injury.
Methods: Primary caregivers completed the Utrecht Coping List, the Life Satisfaction Questionnaire 9, and the Caregiver Strain Index. All family members completed the Family Assessment Device. Data of the patients were collected retrospectively.
Results: Primary caregivers who had a preference for passive coping styles reported that they experienced a lower level of family functioning, a lower quality of
life, and a higher strain. Neither the coping styles nor the psychosocial outcomes of
the primary caregivers were significantly associated with patients’ self-reported
quality of life. Furthermore, there was no relation between the level of family functioning and a patient’s quality of life.
Conclusion: Coping styles of caregivers are important determinants for their own
psychosocial functioning, but not for patients’ psychosocial functioning, although
causality cannot be inferred. To enhance caregivers’ psychosocial functioning,
rehabilitation should focus on changing their coping styles into ones that are less
passive. Furthermore, distinct or additional interventions may be needed to change
the patient’s coping style.
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INTRODUCTION
The difficulties in functioning experienced by patients with acquired brain injury are
extensively documented in the literature. Physical, psychological, social, emotional,
217,218
Over the last
behavioural and cognitive problems have often been reported.
few decades, the focus of research has included the impact of brain injury on the
functioning of the primary caregivers of the patient. Not only the patients’ lives, but
also those of the caregivers, change dramatically and often permanently because
of the patients’ brain injury. Studies have reported general psychosocial consequences and increased emotional problems, like depression, anxiety, marital prob175,219-221
lems, financial problems, low quality of life, and high levels of strain.
In recent years, many studies have investigated factors that are related to the
patients’ and caregivers’ ability to make adequate adjustments to the new reality
following brain injury. Demographics and injury-related variables, such as age,
education, and injury severity, have been reported to be associated with patient
15,36,141
outcome.
There is growing interest among researchers to identify contextual
factors, i.e. personal and environmental factors, which are associated with or can
155
predict psychosocial outcome. This is relevant for clinical practice, because these factors could possibly be influenced through rehabilitation.
One personal factor that recently has been emphasized to play an important
role in the adaptation process of patients after brain injury is the way patients cope
12,14,124
Studies have indicated that differwith the negative effects of the trauma.
ences in patients’ coping styles (e.g. problem-focused vs emotion-focused) are
12,36,53,56
Emotion-focused coping
significantly correlated with patient outcome.
styles (e.g. avoidance, emotional pre-occupation, distraction) have been associated with higher levels of anxiety, depression, and psychosocial dysfunction, as well
as with lower levels of self-esteem and productivity status in the post-acute and
12,36,124
Problem-focused coping styles, e.g. actively
chronic phase after brain injury.
working on the problem and using humour and enjoyable activities to manage
65
stress, are most often used by persons with high education, and have been asso12
ciated with higher self-esteem in these later phases. However, in the acute phase
following brain injury, problem-focused coping styles are shown to be maladaptive,
14
indicated by positive correlations with both depression and anxiety. It has been
suggested that emotion-focused coping styles in the acute phase, and problem14
focused coping styles in later phases are most adaptive.
Factors that have been suggested to be associated with the adaptation process
222,223
caregivers’ demographic
of family members are patients’ characteristics,
222,223
119,220,224-226
225
psychological factors,
disharmony in the family,
characteristics,
222,223
220
social support,
and financial resources.
Of these factors, passive coping
style of the caregivers’ was shown to be the most important predictor for quality of
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175

life in the long term, using a prospective design. However, the evidence for this
is limited.
In addition, relatively little information is available about the effect of caregivers’
coping styles on the psychosocial outcomes of the patients. It has been reported
that patients whose caregivers were inclined to use passive emotion-focused cop147
ing styles, were more restricted in their participation in society. Moreover, it has
been shown that there is a close relation between family functioning and the pa227
tient’s psychosocial outcome.
The objectives of the present study were therefore to investigate the association between primary caregivers’ coping styles on their psychosocial functioning,
and to study the relation between primary caregivers’ coping styles, primary caregivers’ psychosocial functioning, and family functioning, and the patients’ selfreported quality of life. Before examining these objectives, we investigated whether
primary caregivers’ use of coping styles would differ from those of the normal population. First, we hypothesized that the use of problem-focused coping styles by
caregivers in the chronic phase following the patient’s brain injury would be associated with better caregivers’ psychosocial functioning. Secondly, we hypothesized
that greater use of problem-focused coping styles by the caregivers, better caregivers’ psychosocial functioning, and better family functioning, would be associated
with a higher level of quality of life for the patient.

METHODS
Participants
To recruit participants for the present study, we approached those family members
who were living in the same household as the patients who had been enrolled in a
15
previous study by Wolters et al. The patients in the original study had been referred to an outpatient cognitive rehabilitation programme. The inclusion criteria for
the rehabilitation programme were: acquired brain injury confirmed by neurological
and/or neuro-imaging data; a minimum age of 17 years; presence of cognitive,
behavioural and/or emotional symptoms that interfered with the demands of daily
life; and a sufficient command of the Dutch language. Additional inclusion criteria
for participation in that study were: completion of the Utrecht Coping List at the
start of rehabilitation as part of routine clinical care; a period of at least 6 months
between the brain injury and the start of rehabilitation; and at least 5 months between the start of rehabilitation and the moment when the questionnaires were sent
out (to ensure sufficient treatment duration) (for the exclusion criteria of the pro15
gramme, see Wolters et al. ). The patients who were eligible had been contacted
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by mail, and sent several questionnaires. On average, participating patients were
15
2.8 years (SD 4.6) post-injury.
In the present study, we applied the following inclusion criteria for the family
members: they had to be living in the same household as the patient; the minimum
age for inclusion was 14 (i.e. the lowest limit of the questionnaires); and they had to
have a sufficient command of the Dutch language. The primary caregiver is the
family member who knows the person with brain injury very well, and has the most
frequent contact with the patient, hereafter called ‘caregiver’. Other family members
living in the same household, i.e. secondary, tertiary, and quaternary caregivers will
be referred to as ‘other family members’. The Research Committee of Rehabilitation Centre Blixembosch approved the present study. All participating family members signed informed consent.
Measures
Utrecht Coping List
The Utrecht Coping List (UCL) is a self-report questionnaire used to measure coping styles. The items are answered on a 4-choice scale (1 = seldom/never, 2 =
occasionally, 3 = frequently, 4 = very often). The present study focused on the
active problem-focused coping scale and the passive emotion-focused coping
scale, since these differentiate both focus (emotion vs. problem) and approach
(active vs. passive). The active problem-solving scale represents active coping and
is measured with 7 items (e.g. tackling a problem at once, seeing problems as a
challenge and remaining calm in difficult situations). The passive reactions scale
represents passive coping and is also measured with 7 items (e.g. isolating oneself
20,147
The active
from others, worrying about the past and taking refuge in fantasies).
problem-solving scale and the passive scale show fairly good internal consistency
(Cronbach`s alpha 0.78 and 0.74, respectively) in the general Dutch population.
The re-test reliability of both scales is reasonably high, with a Cronbach’s alpha of
20
0.62 for the active problem-solving scale and 0.74 for the passive scale. In addition, it has well-documented validity in a wide variety of patient populations and
20
adequate factorial structure. Normative data was collected form the UCL manu20
al.
Family Assessment Device
The McMaster Family Assessment Device (FAD) is a 60-item self-report question228
including a General
naire that assesses 7 dimensions of family functioning,
Functioning (GF) scale that represents all dimensions of family functioning. In the
current study, this 12-item scale was used. Likert items with four answer choices
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each (1 = totally not agree, 2 = not agree, 3 = agree, 4 = totally agree) are used.
The 12 item scores were added and divided by 12 to compute an average score of
general family functioning (‘FAD-GF score’). A FAD-GF score higher than 2 is de228
The Dutch translation of the FAD has a
fined as unhealthy family functioning.
good internal consistency. Cronbach’s alpha of the FAD-GF varies from 0.82 to
229
230
0.92. Construct validity of this scale has been supported.
Life Satisfaction Questionnaire 9
The Life Satisfaction Questionnaire 9 (LiSat-9) is a generic self-report instrument
173
for measuring the quality of life. Total score range is between 9 and 54. An average score of the generic measure of quality of life (‘LiSat-9 score’) is computed by
174
adding all 9 item scores and dividing them by 9. A mean score of 1-4 constitutes
dissatisfaction with life and a score of 5 or 6 indicates satisfaction (for a more de15
tailed description, see Wolters et al. ).
Caregiver Strain Index
The Caregiver Strain Index (CSI) is a brief self-report questionnaire that measures
perceived strain. It consists of 13 dichotomous (yes, no) items. The following domains are covered: Employment, Financial, Physical, Social and Time. A total
score of 7 or more indicates a high level of strain (‘CSI score’). The internal consistency is good (Cronbach`s alpha 0.86). Face validity and construct validity have
231
been supported.
Stroke-Adapted Sickness Impact Profile 30
The Stroke-Adapted Sickness Impact Profile 30 (SA-SIP30) is a self-report disease-specific questionnaire that measures patients’ quality of life, and it is the
232
The SA-SIP30 uses 30
adapted version of the Sickness Impact Profile (SIP).
items of the original 136 items, and is therefore less fatiguing for the patient and
more practical. Scores are calculated as a percentage of maximal dysfunction
ranging from 0 to 100 (‘SA-SIP30 score’). Higher scores, therefore, indicate lower
213
(for a more detailed description, see Wolters et
disease-specific quality of life
15
al. ).
Procedure
The current study is a continuation of the study conducted previously by Wolters et
15
al. Patients who had been enrolled in the previous study were approached by
mail once again. They were asked to indicate if they were living with one or more
family members, and if so, to indicate whether the family members were interested
in participating in the study. Family members who responded positively to the invi94
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tation were sent the questionnaires and an informed consent form. The caregiver,
i.e. the person from each family who is self-designated as the significant other (typically parent or spouse), completed the UCL, the LiSat-9, the FAD-GF and the CSI.
Between zero and 3 other family members within the same household completed
the FAD-GF. We also used the data of the UCL, the LiSat-9 and the SA-SIP30,
15
which were completed by the patients in the study by Wolters et al.
Statistical analyses
Before answering the main research questions, we carried out 4 one-sample t-tests
to investigate the score differences on the active problem-solving coping scale and
the passive coping scale between the men in the study and the men of the standardization sample, as well as between the women in the study and the women of
20
the standardization sample. To answer the first research question, we established
the potential association between caregivers’ coping styles and their own psychosocial outcomes. Three linear regression analyses were performed, with the dependent variables CSI score, LiSat-9 score, and FAD-GF score, all completed by
the caregiver. The caregivers’ scores on the active problem-solving scale and the
passive scale of the UCL were included as the independent variables in each model. Caregiver’s educational attainment was included as covariate.
To answer the second research question, we investigated the relation between
caregivers’ coping styles, caregivers’ psychosocial outcomes, and family functioning, and the patients’ quality of life by using two linear regression analyses. More
specifically, the independent variables were the caregivers’ scores on the active
problem-solving scale and the passive scale of the UCL, the LiSat-9 score, and the
CSI score, as well as the average score of all family members on the FAD-GF.
Covariates were patients’ scores on the active problem-solving scale and the passive scale of the UCL, which were collected from the previous study by Wolters et
15
al. Dependent variables were the LiSat-9 and the SA-SIP30 scores of the patient,
15
also collected from the study by Wolters et al.
Level of education (LE) was assessed according to a formal schooling system
149
often used in the Netherlands. Patients were grouped according to the following
criteria: those with primary education (LE low), those with junior vocational training
(LE average), and those with senior vocational training or academic training (LE
high); these groups correspond to 8.6 ± 1.9, 11.4 ± 2.5, 15.2 ± 3.3 years of full-time
149
education, respectively. Level of education was dummy coded with two dummies
(LE low and LE high), with LE average as reference category. Scores on the questionnaires were entered as continuous variables.
The independent variables were entered together in all models (through forced
entry). The assumptions of regression analysis (homoscedasticity, normal distribu95
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tion of the residuals, absence of multicollinearity and absence of ‘influential cases’)
were tested for each model. Homoscedasticity was evaluated by visual inspection
of plots of the residuals on the predicted values, and by Levene’s tests. The normal
distribution of the residuals was investigated by visual inspection of the normal
probability plots and by checking the Kolmogorov-Smirnov test for normal distributions. The occurrence of multicollinearity was checked by calculating the variance
inflation factors (VIFs), which should not exceed 10. Cook’s distances were calculated to identify possible influential cases. Statistical analyses were performed with
SPSS 18.0 for Mac OS X.

RESULTS
Questionnaires were sent to 110 patients who participated in the previous study by
15
Wolters et al. Eleven patients were living alone and 4 patients had moved, so
they were excluded from the study. The final sample comprised 61 families (i.e.
response rate 64%). Reasons given by the family members to decline participation
were: work- or study- related factors that prevented participation, or they found
participation too confronting. The total group consisted of 76 family members. Sixty-one participants were caregivers, of whom most were partners (n=57), but also 2
parents and 2 siblings designated themselves as the significant other. The 15 other
family members came from 9 different families. In addition, most family members
were women (57%) and had an average level of educational attainment (51%). The
mean age of caregivers was more than twice as high as that of other family members (mean = 50 years, range = 19-76 years, vs mean = 23 years, range = 14-55
years, respectively) (Table 1).
Table 2 shows that the UCL scores of the caregivers on the active problemsolving scale and the passive scale were average when compared to the standardization group, viz., t24 = 0.04, p = 0.971 and t24= -0.30, p = 0.766, respectively, for
the men; t35 = -1.83, p = 0.075 and t35= 1.55, p = 0.131, respectively, for the women. Although the mean CSI score was just below the cut-off point of 7 (mean 5.7),
24 caregivers (39%) experienced a high level of strain, indicated by a score of 7 or
higher on the CSI. In addition, the LiSat-9 showed that caregivers were, on average, satisfied with life, indicated by a mean score of 4.6. However, almost 38% of
the caregivers reported low quality of life indicated by a score less than 4.5. Finally,
the average FAD-GF score of all family members is equal to the cut-off value of 2.
Twenty-four families (39%) suffered from unhealthy family functioning, indicated by
a score higher than 2 on the FAD-GF. The raw scores on the UCL completed by
the patients are also shown in Table 2. Although these data are only a subset of
15
the data presented by Wolters et al., the results are similar. In general, patients
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Table 1 Injury characteristics of the patient (n = 61), and demographic characteristics of the patients and
family members (n = 76)
Age, years, mean (SD) [range]
Patient
Caregiver
Other family members
a
Time , years, median [range]
Gender, male, n (%)
Patient
Caregiver
Other family members
LE, n (%)
Patient
Low
Average
High
Caregiver
Low
Average
High
Other family members
Low
Average
High
Type of injury, n (%)
CVA
TBI
Other
Multiple
Side of injury, n (%)
Left
Right
Bilateral
Unspecified
a

49.5 (11.6)
50.2 (10.7)
22.9 (9.3)
3.5

[18.1 – 72.0]
[18.8 - 76.2]
[13.9 – 54.5]
[1.0 – 33.1]

36
25
8

(59)
(41)
(53)

19
16
26

(31)
(26)
(43)

10
26
25

(16)
(43)
(41)

1
13
1

(7)
(86)
(7)

29
14
10
8

(48)
(23)
(16)
(13)

18
16
3
24

(30)
(26)
(5)
(39)

Time between injury and examination

LE = Level of educational attainment; CVA: cerebrovascular accident; TBI: traumatic brain injury; Other:
tumour (n=5), hydrocephalus (n=2), meningitis (n=1), epilepsy (n=1), axonal neuropathy (n=1); Multiple
= more than one diagnosis: stroke and TBI (n=5), stroke and epilepsy (n=1), encephalitis and epilepsy
(n=1), stroke and TBI and meningitis and epilepsy (n=1). SD: standard deviation.

were more likely to use passive coping and less likely to use problem-solving cop20
ing, compared to the standardization sample. Patients were, on average, dissatisfied with their lives, indicated by a mean score of 4.1 on the LiSat-9, which is below
the cut-off. The mean score on the SA-SIP30 approached the cut-off for unhealthy
functioning; 44% of the patients reported many dysfunctions, indicated by a score
higher than 33.

97

COPING AFTER ACQUIRED BRAIN INJURY

Table 2 Coping and psychosocial outcomes of patients and caregivers (n = 61)
Caregivers
Mean (SD)

Median

Range

18.0
18.0

13-23
10-27

9.0
9.0
11.0

7-18
7-18
7-19

5.0
4.8
1.9

0.0-12.0
2.7-5.8
1.0-3.3

Patients
Mean (SD)

Median

Range

16.2 (4.8)*
16.8 (3.4)
18.3 (3.5)
19.3 (5.1)
14.4 (4.3)*
14.4 (4.3)*
13.3 (3.3)*
10.7 (2.9)
10.9 (5.4)

16.0
18.0

7-26
10-22

13.5
13.5
13.0

7-23
7-23
7-22

4.1 (0.7)

4.2

1.9-5.4

30.0 (16.5)

26.7

0.0-73.3

a

UCL (Active) [7-28]
Men
Women
b
Standardization group men
b
Standardization group women
a
UCL (Passive scale) [7-28]
Men
Women
b
Standardization group men
b
Standardization group women
c
CSI [0-13; ≥7]
c
LiSat-9 [1-6; <4.5]
d
c
FAD-GF [1-4; >2]
c
SA-SIP30 [0-100; >33]

18.3 (2.8)
18.1 (3.9)
18.3 (3.5)
19.3 (5.1)
10.5 (3.0)
10.5 (3.0)
11.8 (3.4)
10.7 (2.9)
10.9 (5.4)
5.7 (3.1)
4.6 (0.7)
2.0 (0.5)
a

b

*p<.05 compared with the standardization sample; Possible score range; The standardization group of
men consists of men between the ages of 19 and 65 (n=1493). The standardization group of women
20 c
consists of women between the ages of 18 and 65 (n=712); Possible score range; cut-off for und
healthy functioning; Results of all family members are reported; Active = active problem-solving scale.

Effect of caregivers’ coping styles on caregivers’ quality of life, caregivers’
strain and family functioning
Table 3 shows that, as predicted, a higher use of passive coping styles was associated with higher FAD-GF scores, lower LiSat-9 scores, and higher CSI scores,
that is, more family dysfunction, lower quality of life, and higher levels of strain,
respectively. The active problem-solving scale did not reach significance with any
of the dependent variables. The linear regression models explained 24% of the
variance in family functioning, 36% of the variance in quality of life, and 35% of the
variance in strain.
Effect of coping styles and psychosocial outcomes of family members on
patients’ quality of life
As shown in Table 4, the caregivers’ coping styles, caregivers’ psychosocial outcomes, and family functioning, were not significantly associated with patients’ quality of life. Only the patients’ coping styles were associated with patients’ quality of
life. Higher use of passive coping styles and lower use of active problem-solving
coping styles were related to lower LiSat-9 scores (i.e. a lower generic quality of
life). Excluding the caregivers’ scores on the LiSat-9 from the model with patients’
scores on the LiSat-9 as dependent variable did not influence the significance levels of the other effect estimates. Higher use of passive coping styles was also as-
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Table 3 Multiple linear regression models for the caregivers’ psychosocial outcome measures (n=61)
Variables
Model 1. FAD-GF score
(Constant)
Active
Passive
LE low
LE high
Model 2. LiSat-9 score
(Constant)
Active
Passive
LE low
LE high
Model 3. CSI score
(Constant)
Active
Passive
LE low
LE high

R

2

B

β

CI

Significance

1.79
-0.03
0.05
0.19
0.27

-0.20
0.33
0.15
0.28

0.94-2.63
-0.07-0.01
0.01-0.08
-0.15-0.53
0.01-0.53

<0.001*
0.137
0.009*
0.258
0.041

23.5

5.78
0.01
-0.11
0.18
-0.28

0.04
-0.52
0.10
-0.20

4.64-6.91
-0.04-0.06
-0.16-(-0.06)
-0.27-0.63
-0.63-0.07

<0.001*
0.736
<0.001*
0.421
0.116

36.4

-2.20
0.15
0.45
-1.13
0.73

0.17
0.48
-0.14
0.12

-7.16-2.76
-0.07-0.37
0.24-0.65
-3.11-0.85
-0.80-2.26

0.377
0.172
<0.001*
0.257
0.344

34.8

*p<.05
B: unstandardized regression coefficient; β: standardized regression coefficient; CI: 95% confidence
interval; Passive: passive scale of UCL; Active: active problem-solving scale of UCL. Coding of the
independent variables: LE low: low educational attainment=1, average or high educational attainment=0; LE high: high educational attainment=1, low or average educational attainment=0.

sociated with higher SA-SIP30 scores (i.e. a lower disease-specific quality of life).
The models explained almost 50% of the variance in both quality of life scores.
Without the patients’ coping styles as independent variables, the models could only
explain 16% of the variance in SA-SIP30 and 12% of the variance in LiSat-9
scores. With only the coping styles of the caregivers as the independent variables,
the models could explain 11% and 6% of the variance, respectively. Interestingly,
in these latter models, patients of caregivers that used more passive coping styles
reported lower quality of life as measured with the SA-SIP30, t60 = 2.177, p=.03.

DISCUSSION
The goals of this study were to examine the relationship between family coping
styles on the psychosocial outcomes both of the family members and of the patients. Caregivers who had a preference for passive coping reported lower family
functioning, lower quality of life, and higher strain. However, the caregivers’ coping
styles, the caregivers’ psychosocial functioning, and family functioning, were not
associated with patients’ self-reported quality of life.
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Table 4 Multiple linear regression models for the patients’ quality of life measures (n=61)
Variables
SA-SIP30 score
(Constant)
C Active
C Passive
F FAD-GF
C CSI
C LiSat-9
P active
P passive
LiSat-9 score
(Constant)
C Active
C Passive
F FAD-GF
C CSI
C LiSat-9
P Active
P Passive

R

2

B

β

CI

Significance

-4.34
0.60
0.60
-4.26
0.52
-1.08
-0.38
2.38

0.13
0.12
-0.12
0.10
-0.05
-0.10
0.57

-62.34-53.66
-0.42-1.62
-0.69-1.89
-12.43-3.90
-1.22-2.27
-9.14-6.98
-1.22-0.56
1.47-3.30

0.881
0.241
0.356
0.300
0.552
0.790
0.367
<0.001*

49.1

3.93
-0.03
0.03
0.09
-0.02
0.19
0.05
-0.09

-0.16
0.13
0.06
-0.08
0.18
0.28
-0.48

1.30-6.57
-0.08-0.01
-0.03-0.09
-0.28-0.46
-0.10-0.06
-0.17-0.56
0.01-0.09
-0.13-(-0.05)

0.004*
0.150
0.315
0.622
0.620
0.293
0.013*
<0.001*

48.2

*p<.05. n=61; B: unstandardized regression coefficient; β: standardized regression coefficient; CI: 95%
confidence interval; F: mean score of all family members; C: caregiver; P: patient; Passive = passive
scale of UCL; Active: active problem-solving scale of UCL.
175

In line with our hypothesis, and consistent with previous research, this study
showed that the caregivers’ use of passive coping styles was maladaptive for their
psychosocial functioning in the chronic phase post-injury. This negative effect was
found with regard to all three measures, that is, family functioning, quality of life,
and strain, thereby providing evidence for a strong relationship. The coping styles
and educational attainment of the caregivers taken together could explain between
24% and 36% of the variance in strain, family functioning, and quality of life.
Surprisingly, the current study did not reveal an effect of caregivers’ use of
active problem-focused coping styles on caregivers’ psychosocial functioning. One
might expect that in the chronic phase following injury, individuals would experience more control over a specific outcome or situation. In these situations, researchers have shown that active problem-focused coping styles are related to
139
better outcomes. The conclusion of our study that this is not the case, seems an
important avenue to explore clinically.
Another finding of note was that caregivers’ coping styles could not be used to
predict patient outcomes. This is not in line with the findings of a previous study, in
which caregivers’ use of passive coping styles was significantly associated with
147
restricted participation in society reported by the patient. It should be noted that
147
Van Baalen et al. used the SIP-68, which is also an abbreviated version of the
original SIP, but this questionnaire is not specifically designed for patients with
147
did not include pabrain injury. It should also be noted that Van Baalen et al.
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tients’ coping styles in their analyses. However, in the present study, the patients’
coping styles accounted for more than 30% unique variance to the prediction of
both disease-specific and generic quality of life. This underlines the importance of
including patients’ coping styles when predicting patients’ outcomes.
The family members reported problems with regard to several domains of functioning. First of all, almost 40% of the caregivers were dissatisfied with their quality
of life and suffered from high levels of strain. Also almost 40% of the families reported unhealthy family functioning. These findings underline the high impact of an
adult family member’s brain injury on psychosocial outcomes of the family system.
In addition, the coping styles of the caregivers were similar to the coping styles in
the general population. This is in contrast to the patients’ coping styles, which have
been shown to deviate from the coping styles in the general population: patients
used significantly more passive emotion-focused coping styles and less active
15
problem-focused coping styles in the chronic phase post-injury. We might speculate that brain injury primarily affects the patient’s coping style and to a lesser extent the caregiver’s coping style in the chronic phase post-injury. Future research is
required in order to evaluate the association between and the influence of brain
injury on coping styles.
A number of limitations of our study have to be acknowledged. Because of the
cross-sectional design, it is not possible to predict the direction of the association
observed between the coping characteristics and the psychosocial outcome
measures. Does the preference for the identified maladaptive coping style lead
individuals to experience poor psychosocial outcomes? Or is it rather that poor
psychosocial outcomes elicit the use of maladaptive coping styles? Definite causal
relationships should be studied in an experimental, longitudinal research design.
We also acknowledge that by including more factors in our models, e.g. social sup222,223
220
and financial resources,
we might have been able to explain more
port
variance in the outcomes. Also pre-injury characteristics of functioning of the families that participated were not available. It has been suggested that pre-injury fami233
Furtherly dysfunction places families at greater risk for long-term disruption.
more, we made comparisons between families and patients who have not been
recruited at the same time. Although the time span between the previous study and
the present study is relatively short (maximum a couple of months) this might have
influenced our results. Moreover, information about psychosocial outcomes and
coping styles were obtained by means of self-reported questionnaires. Typically for
self-reported measurements, this type of assessment may not reflect actual use of
coping style objectively. However, the questionnaires have all been validated, and
to our best knowledge, no superior alternatives exist to measure these variables.
Finally, no conclusions can be drawn regarding the way caregivers’ coping styles
are related to psychosocial outcomes in the acute or post-acute phase post brain
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injury, in which a great deal of spontaneous recovery is expected. However, the
aim of the study was to investigate the association between coping styles and outcomes in the time period in which little or no recovery is expected, i.e. the chronic
phase, when patients and their families have to deal with the everlasting consequences of the injury.
This study also has a number of particular strengths. First of all, until now no
studies have investigated the effect of caregivers’ coping styles on patient outcome
after controlling for the patients’ coping styles. Second, this is the first study that
investigates the effects of coping styles of caregivers on both patients’ and caregivers’ psychosocial functioning. Third, we measured several psychosocial outcome characteristics, hereby providing a comprehensive overview of the difficulties
family members of patients with brain injury encounter in everyday life. Finally,
since we included patients and family members who were referred to outpatient
cognitive rehabilitation, we might expect these findings to generalise to a patient
population living independently, and their families.
The findings of this study have important clinical and research implications.
They emphasize the importance of incorporating the family as a system in the rehabilitation process, so that, besides the patient, it also includes the caregiver and
other family members within the same household. Examples of special pro157
grammes for families are family education and support groups. However, these
63,234
interventions have not yet been shown to influence coping styles.
Therefore,
we emphasize the need for the development of treatments for family systems that
incorporate changing coping styles into ones that are less passive, and hence less
maladaptive.
In conclusion, this study shows that the coping styles of caregivers are important correlates for their psychosocial functioning. Furthermore, it is clear that the
preference of caregivers for a certain coping style does not affect patients’ quality
of life. Therefore, on the one hand, interventions should be developed that are
aimed at changing the coping styles of the primary caregivers into less passive
ones in order to enhance their psychosocial functioning. On the other hand, clinicians have to realize that this alone will not improve the patient’s quality of life, as
this depends on the coping styles of patients themselves and not on those of family
members.
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Changes in the coping styles of
spouses and the influence of these
changes on their psychosocial
functioning the first year after a
patient’s stroke

G. Wolters Gregório, J.M.A. Visser-Meily, F.E.S. Tan, W.M.W. Post, C.M. van
Heugten
Journal of Psychosomatic Research 2011;71:188-193
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ABSTRACT
Objective: The objective of this study was to examine the changes in spouses’
coping styles that occur in the first year after a patient’s stroke, and the influence of
these changes on the spouses’ psychosocial functioning.
Methods: A total of 211 spouses of patients with stroke were assessed at three
different time points using self-reported questionnaires (at the time of the patient’s
admission to inpatient rehabilitation, 2 months after discharge, and 1 year poststroke). We used linear mixed model and multiple linear regression analyses to
analyse the data.
Results: Spouses’ use of an active coping style decreased significantly in the first
year poststroke. There were no significant overall changes in the use of a passive
coping style. The use of a passive coping style at admission and increases in passive coping style in the first year poststroke predicted worse psychosocial functioning one year poststroke. The models explained between 32% and 50% of the variance in quality of life, depressive symptoms, and strain.
Conclusion: The present study indicates that spouses’ passive coping style is
maladaptive poststroke when used in the acute as well as in the chronic phase.
Use of an active coping style decreases in the first year poststroke but these decreases do not predict psychosocial outcomes.
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INTRODUCTION
Stroke (cerebrovascular accident) is a form of acquired brain injury and a major
235
cause of death and disability in the Western world.
Many persons who have
survived a stroke experience problems in one or more health-related domains,
such as physical, cognitive, behavioural and emotional well-being. In the long term,
these difficulties often lead to long-lasting problems for the financial and social wellbeing of the individual. As a consequence, both the health care system and the
patient’s social relationships, especially with the caregiver, are seriously bur175,235
Many caregivers report substantial negative psychosocial sequelae
dened.
and increased emotional problems, like depression, anxiety, marital problems,
6,219-221
financial problems, low quality of life, and high levels of strain.
In recent years there has been an attempt to identify psychological factors that
influence the occurrence of these detrimental effects on caregivers. Specific attention has been focused on the influence of coping on the psychosocial functioning of
caregivers of patients with acquired brain injury. A common definition of coping
originates from Lazarus and Folkman: ‘the person’s cognitive and behavioural efforts to manage (reduce, minimize, master, or tolerate) the internal and external
demands of the person-environment transaction that is appraised as taxing or ex2(p572)
Individuals who try to deal with a stressful
ceeding the person’s resources’.
life event by actively confronting the problem and choosing a solution after a thorough consideration use a problem-focused coping style. Examples are active problem solving techniques. In contrast, a more passive style, is characterized by tackling any stressful situation by regulating the negative emotions associated with the
given situation; this is known as an emotion focused coping style and is character2
ized by palliative reactions, avoidance and other more passive coping.
There is not much literature yet on the coping styles of caregivers of stroke
patients, but the long term consequences of different forms of acquired brain injury
(e.g., stroke, traumatic brain injury) are comparable for caregivers such as high
feelings of responsibility, anxiety, feelings of loneliness and decreased levels of
social activities. We therefore also consider studies on patients with traumatic brain
injury and their family members, since more studies are conducted in this area. The
coping style is influenced by the appraisal of a stressful situation, and it affects
4
psychosocial outcomes either negatively or positively. Infrequent use of passive
coping strategies, and high use of reframing and seeking spiritual support, have
been associated with better adjustment outcomes in caregivers of patients with
119,226,236
acquired brain injury, such as stress reduction and a high quality of life.
Previous studies have also shown that a spouse’s passive coping style at the start
of inpatient rehabilitation predicted worse psychosocial functioning in the long
175,237
Most of these studies measured caregivers’ coping styles only once.
term.
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This would be sufficient if coping styles are stable over time. However, in patients
with acquired brain injury, it has already been shown that coping styles might
change over time, and that increased use of an active coping style and decreased
15
use of a passive coping style over time were associated with a high quality of life.
To the best of our knowledge, no caregiver studies have yet been conducted that
investigated the changes in caregivers’ coping styles or the influence of these
changes on caregivers’ psychosocial functioning after a stroke.
The purpose of the present study was (a) to determine the course of caregivers’ coping styles over time in the first year poststroke, and (b) to examine which
changes in coping styles are predictive for psychosocial functioning at 1 year poststroke. We hypothesized that the caregivers’ coping style will show change during
the first year after the patients’ stroke and that an increase of active styles and a
decrease of passive styles would predict better psychosocial outcome at 1 year
poststroke.

METHOD
Participants
Spouses of patients with stroke who were consecutively admitted to nine Dutch
237
rehabilitation centres were included in the FuPro-Stroke cohort. Inclusion criteria
for the patients were: first-ever stroke, supratentorial and one-sided lesion, and age
>18 years. Exclusion criteria for patients were: disabling comorbidity (i.e., physical
disabilities measured with a pre-stroke Barthel Index <18) and inability to speak
Dutch. Exclusion criteria for spouses were: Barthel Index <16 and serious chronic
illness. The medical ethics committees of the University Medical Centre Utrecht
and the participating rehabilitation centres approved this study. Informed consent
was obtained from all participating patients and spouses.
Procedure
At the start of inpatient rehabilitation, spouses were invited to participate in the
study. The first assessment (T1) was made at the rehabilitation centre as soon as
possible after informed consent had been given. The spouses were reassessed at
home 2 months after the patient’s discharge from the rehabilitation centre (T2), and
1 year poststroke (T3). All questionnaires were administered in the context of a
face-to-face interview with the patient by a trained research assistant. The spouses
filled out the questionnaires independently, but could ask the research assistant for
help if needed.
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Measurements
For both caregivers and patients, demographic variables such as gender and age
were collected. In addition, medical variables related to the patients’ stroke were
gathered (i.e., days poststroke, type of stroke, hemisphere). The level of functioning of the patients was measured in the areas of communication, motor functioning,
cognitive functioning, and physical disabilities. The ability to communicate was
238
determined by the Utrecht Communication Observation (UCO)
a rating scale
ranging from 1 (no communication possible at all) to 5 (normal communicative ability). Cognitive impairments were assessed using the Mini Mental State Examination
239
However, only communicative patients (UCO 4-5) completed the
(MMSE).
MMSE. A cognition score for all patients was obtained by using a dichotomous
variable for cognition: patients were scored as being cognitively impaired if the
240
MMSE was <23, or if the UCO score was <3. The Motricity Index is a brief assessment method for motor impairment. The score for the level of hemiparesis
varies from 0 (paralysis) to 100 (normal strength). Physical disabilities were meas241
ured using the Barthel index ranging from 0 (dependent) to 20 (independent). A
Barthel index of 18 or higher denotes independent functioning.
Coping
20,49

Habitual coping styles were measured using the Utrecht Coping List (UCL).
This instrument consists of 47 items, measuring coping with everyday problems,
not specifically related to stroke. Spouses have to respond to the question “how
often do the following behaviours apply to you?” by answering on a 4-point scale
from never (1) to very often (4). The UCL consists of seven different subscales that
assess problem-focused coping (active problem-solving), and emotion-focused
coping (palliative reactions, avoidance, seeking social support, passive reactions,
expression of emotions, and reassuring thoughts). The present study focused on
the active problem-solving coping scale and the passive reactions coping scale,
since these differentiate both focus (emotion vs. problem) and approach (active vs.
passive). Examples of the active coping scale are tackling a problem at once and
seeing problems as a challenge. The passive coping scale includes isolating oneself from others, worrying about the past and taking refuge in fantasies. Both
scales for the active and passive coping style each have seven items. Raw total
subscale scores were used in the analyses. The active coping scale and the passive coping scale show sufficient internal consistency (Cronbach’s α = .78 and .74,
respectively) in the general Dutch population. The retest reliability of both scales is
reasonably high, with an Intraclass Correlation Coefficient of .62 for the active
20
scale and .74 for the passive scale.
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Psychosocial functioning
Three domains of psychosocial functioning were assessed: strain, depressive
symptoms, and quality of life. Strain was measured using the Caregiver Strain In231
dex (CSI), which consists of 13 items with a total score range of 0 to 13. A score
of ≥ 7 indicates a high level of perceived strain. The internal consistency is good
231
(Cronbach’s α = .86). Face validity and construct validity have been established.
Strain was measured at T2 and T3 only, because at T1 the patients were not living
at home. Depressive symptoms were measured using the Goldberg Depression
242
Scale (GDS). This scale consists of nine questions with yes/no answers and has
a total score range of 0 to 9 with higher scores indicating more depressive feelings.
A cut-off score of 2 has been found to yield good sensitivity and specificity in terms
242
of assessing depressive symptoms.
Life satisfaction was rated using the Life
173
This measure consists of one item about
Satisfaction Questionnaire (LiSat-9).
satisfaction with ‘life as a whole’ and eight questions about satisfaction with various
life domains. LiSat-9 item scores range from 1 (very dissatisfying) to 6 (very satisfying). A total LiSat-9 score was computed as the mean of all 9 items. Mean score of
1-4 constitutes dissatisfaction with life and a score of 5 or 6 indicates satisfaction.
173
Its reliability is satisfactory to good (Cronbach’s α = .74-.82).
Statistical analyses
The influence of demographic variables and outcome variables at T2 on the occurrence of dropout at T3 was investigated using logistic regression analyses. The
independent variables were age, gender, education, active coping, passive coping,
depression, life satisfaction and strain at T2. The dependent variable was dropout
at T3. Any significant variables would have been included as a covariate in the
following analyses. If no significant variables are found, missings due to drop out
are assumed to be random.
The first research question was examined using linear mixed-model analysis.
Mixed-model analysis offers several advantages over traditional repeated
measures analysis of variance and multivariate analysis of variance models, e.g.,
individuals with missing observations are kept in the analysis and the temporal
203
We analysed two models, with active
spacing between observations can vary.
coping and passive coping as the dependent variables. The independent variables
in the models were: time as a set of two dummy variables, age, gender and educational level. The reference measurement of the time variable varied to study the
course of coping in each time period. The unstructured covariance matrix was applied.
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The second research question was investigated by conducting three linear
regression analyses with life satisfaction, depression and strain as the dependent
variables respectively. The following predictors were included in these models:
age, gender, education, active and passive coping at T1, and change scores on
active and passive coping between T1 and T3. We examined both the total variance of all variables and the unique variance of any significant change scores in
the three models.
Gender was coded with woman = 1 and man = 0. Level of education was coded as follows: LE high, i.e., senior secondary education, university preparatory
education, higher professional education, and university, = 1; and LE low, i.e., primary education or less, = 0. The assumptions of regression analysis (homoscedasticity, normal distribution of the residuals, and absence of multicollinearity) were
tested for each model. Homoscedasticity was evaluated by visual inspection of
plots of the residuals on the predicted values and by Levene’s tests. The normal
distribution of the residuals was investigated by visual inspection of the normal
probability plots. The occurrence of multicollinearity was checked by calculating the
243
variance inflation factors, which should not exceed 10.
Statistical analyses were performed with SPSS 18.0 for Mac OS X. P-values
below .05 were considered statistically significant. Power analysis led to an estimated number of 130 participants required for a power of .90, given α = .05, 7 predictors in the model (largest model), and medium effect size (i.e., population f²=
150
.15).

RESULTS
237

A total of 229 spouses were eligible for the present study. Of these spouses, 211
(92%) participated in the present study. Eighteen spouses did not participate: 2 due
to a serious illness and 16 because they refused to participate. Of the 211 spouses
at baseline (T1), 194 (92%) participated in the assessment 2 months after the patient’s discharge from the rehabilitation centre (T2), and 187 (89%) participated in
the assessment 1 year poststroke (T3). Table 1 provides demographic variables of
patients and spouses. The mean age of the spouses at the time of the stroke of the
patients was 54 (S.D. 10) years. There were more female than male spouses
(61%), and the majority had a high level of education (58%).
Table 2 presents an overview of the coping styles and psychosocial variables
of the spouses at all three measurements. More than half of the spouses reported
depressive symptoms on the GDS (54%) and significant strain on the CSI (52%),
and 44% reported low life satisfaction on the LiSat-9 one year poststroke.
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Table 1 Characteristics of the spouses and patients (N=211) at the time of admission of the patients for
inpatient rehabilitation
Caregivers
Female gender, %
Age, mean (S.D.)
a
Educational level (higher education ), %
Families with children ≤ 18 years, %
Patients
Female gender, %
Age, mean (S.D.)
Days poststroke, mean (S.D.)
Type of stroke (infarction), %
Hemisphere (right), %
UCO, median (IQR)
Motricity index, mean (S.D.)
Cognitive impairment (%)
BI, mean (S.D.)

61
54 (10)
58
28
39
56 (9)
51 (24)
74
44
5 (1)
52 (30)
42
13 (5)

BI= Barthel Index (range 0-20).
a

Senior secondary education, university preparatory education, higher professional education, and
university.

Changes in coping styles in spouses of patients with stroke
Logistic regression analyses showed no significant influences of the demographic
or outcome measurements on the drop out at T3, so it was decided not to include
additional variables in the multilevel analyses. Multilevel analyses showed a significant decrease in active coping between admission and one year poststroke (Table
3). In total, 53% of the spouses reported decreases in active coping and 32% reported increases in active coping (range -7,13; S.D. 3.2). There was also a trend
towards a decrease in spouses’ passive coping in the first year poststroke. HowevTable 2 Scores for spouses’ strain, depressive symptoms, quality of life and coping styles
GDS, mean (S.D.), range
Percent depressive symptoms
(GDS ≥ 2)
CSI, mean (S.D.), range
Percent significant strain (CSI ≥ 7)
LiSat-9, mean (S.D.), range
Percent low life satisfaction (LiSat9<4.5)
UCL act, mean (S.D.), range
UCL pas, mean (S.D.), range

T1 (n=211)
3.5 (2.8), 0-9
68%

T2 (n=194)
2.6 (2.8), 0-9
53%

T3 (N=187)
2.4 (2.7), 0-9
54%

.
.
4.5 (0.8),
1.9-6.0
40%

7.1 (3.4), 0-13
59%
4.6 (0.8),
1.8-6.0
38%

6.7 (3.6), 0-13
52%
4.5 (0.8),
1.6-5.9
44%

18.6 (3.7), 7-27
11.3 (3.2), 7-25

18.3 (3.3), 9-28
11.2 (3.3), 7-24

18.1 (3.6), 7-28
10.9 (2.9), 7-20

T1=admission; T2=2 months after discharge; T3=one year poststroke; act=active score; pas=passive
score.
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Table 3 Mixed effects models (UN) for the relationships between independent variables and coping
styles
Model 1: UCL act
Intercept
Time (T3)
Time (T2)
Age
Gender
Education
Model 2: UCL pas
Intercept
Time (T3)
Time (T2)
Age
Gender
Education

B

S.E.

t

P

21.10
-0.62
-0.32
-0.06
-0.39
1.64

1.22
0.24
0.22
0.02
0.41
0.42

17.34**
-2.61**
-1.48
-2.88**
-0.95
3.92**

<.01
.01
.14
<.01
.35
<.01

11.76
-0.36
-0.04
-0.01
0.73
-0.87

1.14
0.18
0.20
0.02
0.39
0.39

10.34**
-1.97
-0.19
-0.41
1.88
-2.23*

<.01
.05
.85
.68
.06
.03

Model 1, n=208; Model 2, n=209; UN=unstructured covariance matrix; T1=admission (reference time
point); T2=2 months after discharge; T3=1 year poststroke; act=active score; pas=passive score.
* P<.05. ** P<.01.

er, this change did not reach significance (p=.051). At the individual level, 48% of
the spouses reported decreases in passive coping and 31% reported increases in
passive coping (range -15,7; S.D. 2.5). No significant differences in the coping
scores were evident between admission and 2 months after discharge, or between
2 months after discharge and 1 year postinjury.
Another finding of the current study is that younger persons and persons with
higher levels of education had significantly higher scores on active coping than
older persons and persons with lower levels of education. Furthermore, spouses
with a high level of education reported less passive coping.
Effect of changes in coping styles of spouses on quality of life, depressive
symptoms, and strain
Increases in passive coping between T1 and T3 predicted a lower quality of life,
more depressive symptoms, and more strain at T3 (Table 4). Also higher passive
coping at T1 predicted lower quality of life, more depressive symptoms, and more
strain at T3. All predictor variables together explained 36%, 50% and 32% of the
variance in life satisfaction, depression and strain, respectively. A large part of the
variance in life satisfaction, depression and strain was uniquely explained by the
change in passive coping, i.e., 18%, 25%, and 20%, respectively.
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Table 4 Multiple linear regression models for the psychosocial functioning measurements at T3
Model 1: LiSat-9
(Constant)
Age
Gender
Education
UCL act T3-T1
UCL pas T3-T1
UCL act T1
UCL pas T1
Model 2: GDS
(Constant)
Age
Gender
Education
UCL act T3-T1
UCL pas T3-T1
UCL act T1
UCL pas T1
Model 3: CSI
(Constant)
Age
Gender
Education
UCL act T3-T1
UCL pas T3-T1
UCL act T1
UCL pas T1

R

2

B

S.E.

Beta

t

P

5.97
0.01
0.02
-0.02
0.00
-0.15
-0.00
-0.16

0.50
0.01
0.10
0.10
0.02
0.02
0.02
0.02

0.06
0.01
-0.01
0.01
-0.49
-0.00
-0.65

11.86**
0.92
0.18
-0.19
0.162
-6.84**
-0.04
-9.09**

<.01
.36
.86
.85
.87
<.01
.97
<.01

.36

-4.90
0.01
0.08
-0.23
0.06
0.62
0.01
0.63

1.61
0.02
0.31
0.32
0.05
0.07
0.05
0.05

0.03
0.02
-0.04
0.07
0.58
0.01
0.75

-3.05**
0.45
0.26
-0.73
1.09
9.21**
0.20
11.71**

<.01
.66
.79
.47
.28
<.01
.85
<.01

.50

-2.49
0.01
-0.27
0.53
0.07
0.72
0.07
0.68

2.47
0.02
0.47
0.48
0.08
0.10
0.07
0.08

0.02
-0.04
0.07
0.07
0.51
0.07
0.61

-1.03
0.37
-0.58
1.10
0.90
6.98**
0.94
8.17**

.30
.72
.56
.27
.37
<.01
.35
<.01

.32

Model 1, n=177; Model 2, n=174; Model 3, n=177; T1 = admission; T2 = 2 months after discharge; T3 =
1 year poststroke; act=active score; pas=passive score
* P<.05. ** P<.01

DISCUSSION
The present study is the first to use a longitudinal design to measure changes in
spouses’ coping styles in the first year poststroke, and to relate these changes to
psychosocial functioning. We found that spouses’ use of an active coping style
decreased significantly in the first year poststroke. In addition, change in passive
coping style explained a large part of the variance in psychosocial functioning (18%
- 25%), i.e., increases in passive coping style predicted worse psychosocial functioning.
The decrease in spouses’ active coping styles is in accordance with the results
of patient studies, which found these decreases both in the acute and in the chron15,36,53
This may be the result of the
ic phase in patients with acquired brain injury.
increased realisation that the brain injury has long-term sequel, not only for the
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patient, but also for the spouse. Patients with stroke recover most in the early stages, especially with regard to activities of daily living functions and mobility. At that
stage, the spouses tackle everyday problems by taking action, for instance by requesting help or more information. Gradually, the family has to deal with changes
that are lasting and not easy to influence and spouses might therefore deal less
actively with everyday problems over time. No differences were observed between
2 months after discharge and 1 year postinjury, which is in line with a study investi244
gating caregivers of clinically stable patients with mental illness.
We therefore also expected that a passive coping style would increase in the
first year poststroke. On the contrary, however, we observed a trend towards a
decrease in passive coping style. At the individual level we observed that 48% of
the spouses reported decreases in passive coping; only 31% reported increases in
passive coping. A possible explanation for the finding that most spouses reported a
decrease in use of a passive coping style over time is that emotional needs are
greatest in the acute phase. Of course, this raises the question why some spouses
increase the use of a passive coping style while other spouses decrease its use. In
addition, we only measures passive coping style as an example of emotionfocused coping styles; it might also be the case that other forms of emotion focused styles, such as avoidance or seeking social support increased. Changes in
coping styles might be influenced by, among others, the amount of support from
family and friends, social or emotional problems existing before the stroke, and
personality factors, such as neuroticism, pessimism, and locus of con67,112,124,137,141,152,153
trol.
The findings of current study support the assumption that the coping styles of
spouses are important predictors for their psychosocial functioning, and more specifically, that the use of a passive coping style is maladaptive. Spouses who reported an increased use of a passive coping style in the first year poststroke suffered
from a lower quality of life, more depressive symptoms, and higher levels of strain
236
1 year poststroke. This finding is in line with a previous study of caregivers that
found the use of a passive coping style to be maladaptive in the chronic phase.
Furthermore, we found that more use of a passive coping style in the acute phase
predicted worse psychosocial functioning 1 year later. Other emotion-focused coping styles have also been associated with maladaptive outcomes in the acute
phase poststroke, e.g., denial and self-blame have been related to more depres245
These emotion-focused coping styles, mostly avoidance, withsive feelings.
drawal, and passive coping, have also been shown to be maladaptive in the case
of other illnesses (e.g., in caregivers of patients who are awaiting a lung transplant,
who have been diagnosed with HIV, and who suffer from degenerative diseases
246-250
). Emotion-focused coping styles appear maladaptive, possuch as dementia
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sibly because these coping styles are not focused on solving problems or controlling the situation, so that the problems remain unresolved.
Surprisingly, we found no significant influence of changes in the use of active
coping style over time on psychosocial outcomes. This is consistent with previous
studies that report contradictory results on the effectiveness of an active coping
style. Some caregiver studies demonstrate that a passive coping style is maladap246,248,249
tive, but find no effect of an active coping style on psychosocial functioning.
Other studies on the chronic phase after sustaining an injury or illness related the
124,247,250,251
In order to interpret theuse of active coping to maladaptive outcomes.
se diverse findings, we assume that it is important first to determine whether the
stressful situation is controllable or uncontrollable. If nothing can be done to improve or change a situation the use of an active coping style could lead to feelings
125
of helplessness and frustration.
In addition, we observed a substantial relation between age and education, and
coping styles. Younger spouses and spouses with high levels of education reported
more use of an active coping style than older spouses and spouses with lower
levels of education, respectively. Highly educated spouses also reported less use
of a passive coping style. These relationships have also been shown previously,
and it has been suggested that they reflect the fact that younger, highly educated
252
persons exert more control over their situation.
Strengths and limitations
This study is unique in several respects. First, because of its longitudinal design we
were able to investigate changes in spouses’ coping styles over a one-year period.
Furthermore, it was possible to make a prediction about the direction of the association observed between the coping styles and the psychosocial functioning
measures. Second, we examined a large number of participants at all of the three
time points. Third, we measured several psychosocial functioning characteristics,
hereby taking into account various difficulties spouses of patients with stroke encounter in everyday life.
A number of limitations of our study have to be acknowledged as well. First, we
only included spouses of patients who were admitted to an inpatient rehabilitation
centre. In the Netherlands, this group consists of relatively young and moderately
disabled patients. Second, we have no information on the pre-stroke coping styles
of the spouses, so the course of coping styles poststroke might, in part, represent a
restoration of the pre-stroke situation. Third, there were mild violations of the homoscedasticity assumption, but additional analyses with transformed variables
have shown that this was not a major problem because the results of the regression models with transformed variables were similar. For interpretative reasons we
114
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have chosen to report the models with untransformed variables. In addition, some
limitations of the coping instrument can be mentioned. Indeed, the UCL is a selfreport measure, as all coping instruments are. In the present study we investigated
how caregivers cope with everyday problems, and did not specifically focus on
coping with stroke or a specific consequence of stroke. To our knowledge such
instruments do not exist. Differences in research findings might therefore be due to
the use of different coping questionnaires.
Finally, the dropout rate during this study may have caused selection bias and
may limit the generalizability of the results. It is always possible that the missings
were not at random, since we did not measure the reason why respondents did not
complete the third assessment. Nevertheless, this study yielded a valuable dataset,
and the multilevel analyses allowed us to use available data of all respondents,
including those who dropped out during the study, leading to unbiased estimates.
Clinical implications and future directions
On the basis of the findings of the current study, we suggest that it might be possible to use information about spouses’ coping styles to identify those at risk for poor
long-term adjustment. We would like to recommend that spouses’ coping styles are
assessed already in the acute phase and are preferably followed-up in a later
phase, and also that spouses are involved explicitly in the rehabilitation process.
Until now, this is hardly done in daily clinical practice. Moreover, spouses who are
more likely to suffer from psychosocial dysfunctioning in the long term, i.e., those
who report a high use of a passive coping style in the acute phase, might benefit
from programmes in which these maladaptive coping styles are unlearned. Also
spouses who report an increased use of a passive coping style over time might
profit from such treatment programmes.
To the best of our knowledge, no treatment programmes that explicitly focus on
unlearning maladaptive coping strategies have yet been developed or investigated.
Studies have shown however that cognitive-behavioural therapy seems to be help253,254
Also proful in reducing and coping with negative caregiving experiences.
grammes addressing active and positive relationship-focused coping strategies
252,255
Recently, the effect of a coping skills group therhave had promising results.
apy programme for both patients with acquired brain injury and their caregivers
was evaluated. Results showed that self-efficacy of the treatment group improved
and that the increases in distress that occurred in the control group were not pre87
sent in the treatment group.
Unfortunately, most studies investigating the effect of intervention programmes
in which coping skills training was provided did not measure the effect of the treat87,253,254,256,257
ment on the use of coping styles objectively.
It should be noted that
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interpreting changes in coping styles is complicated, since coping strategies are
not mutually exclusive but may be used in various combinations. Therefore more
studies are needed to clarify the interpretation of coping changes. Since we only
included spouses of patients with stroke, further research is required to examine
the course and effects of coping styles of spouses of patients with other acquired
brain injuries.
The findings of the current study add further support for the often neglected but
important role of spouses’ coping styles in rehabilitation interventions. Correspondingly, we would like to advocate addressing psychological factors in the entire rehabilitation programme, both in the acute and the chronic phase, in order to identify
spouses who use maladaptive coping styles and to be able to help these spouses
cope more successfully.
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GENERAL DISCUSSION
The main objective of this thesis is to examine the use of coping styles by patients
with acquired brain injury (ABI) and their family members. These studies shed light
on coping assessments, predictors of coping, and the influence of coping on outcome following ABI. The findings are presented in three parts. In the first part, instruments that are used to investigate coping after ABI are evaluated, and factors
are identified that influence the use of coping styles. In the second part, the influences of patients’ coping styles on their psychosocial and emotional functioning are
investigated. In the third part, the influences of families’ coping styles on their psychosocial and emotional functioning are studied. In the final chapter, the main findings and conclusions of the thesis are discussed, and methodological issues, clinical implications, and future research are considered.

Part I COPING ASSESSMENT AND PREDICTORS OF COPING
Coping assessment
The first research goal of this thesis was to examine which instruments have been
used to assess coping in patients with ABI. In performing this inventory, we noticed
four complicating factors. The subjective evaluation of stressful situations is the first
factor that complicates the assessment of coping; a situation is only stressful when
2
a person perceives the situation as stressful. Second, there is debate as to
whether coping is a state (i.e., a process, changing per situation) or a disposition or
trait (grossly stable across situations, with people applying a range of preferred
coping styles). Third, coping assessment is complicated by the development of
multiple coping questionnaires, designed either empirically or theoretically, resulting in many (often overlapping) domains that are identified. An additional complication arises when coping is assessed in patients with ABI because the consequences of ABI can be very diverse (e.g., cognitive, motor, and behavioural symptoms)
and may even interfere with the ability to assess coping when self-reporting (for
example, because of language impairments). Moreover, the use of active problemfocused coping has been suggested to require a certain level of cognitive control to
80
regulate behaviour, which is often impaired in patients with ABI.
From the coping instruments already used after ABI, the Utrecht Coping List
(UCL) and Coping Scale for Adults - short version (CSA-s) were identified as two of
the best coping questionnaires, as they aim to measure dispositional coping in
patients with moderate to severe ABI (chapter 2). In the studies described in this
118
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thesis, both questionnaires were used to assess coping. These questionnaires ask
patients to rate their uses of coping styles in stressful situations (i.e., in daily life),
avoiding the problem with the subjectivity of the stressful situation or illness. Both
the UCL and CSA-s have shown sufficient to good reliability and validity in the
20,44
but they are scarcely studied in patients with ABI. This limigeneral population,
tation is true of most other coping instruments (chapter 2). Both instruments have
demonstrated sufficient to good internal consistency and good responsiveness in
ABI populations (chapter 5, 6, and 8). No coping questionnaires exist that have
been developed specifically for patients with ABI. The CSA-s was designed for use
in counselling and human resource contexts, while the UCL was developed for use
20,44
From experience, we can say that although patients
in the general population.
with ABI generally needed more time to complete these questionnaires, they were
able to complete them.
Predictors of the use of coping styles
Another goal was to study the predictors of coping. The studies in this thesis focused on investigating the association between coping and the factors incorporated
in the models, which were mentioned in the introduction and have scarcely been
3-5
investigated. These factors include situational factors (i.e., age at injury, time
since injury), environmental factors (i.e., educational level), neurological factors
(i.e., type of injury – post-hoc analyses, injury severity), and cognitive impairment
(i.e., speed, memory, and executive functioning) (chapters 3 and 4). In addition, we
examined the influences of pre-injury coping (chapter 5) and families’ coping (chapter 7) on patients’ post-injury coping. The factors that were significantly related to
the use of coping styles post-injury were self-reported executive functioning and
pre-injury coping. Education, age, and time since injury were inconsistently associated with the uses of coping styles. Findings are depicted in figure 1.
Executive functions are important for managing new and unfamiliar circumstances and adapting to changing situations. It is well known that executive deficits
can lead to significant social and professional disabilities and handicaps. These
deficits can affect divided attention, mental flexibility, and response inhibition, which
258
Research has demonstrated
are required for problem-focused coping styles.
inconsistent associations between cognition and coping in ABI, as well as other
9,162,258,259
Cogniillnesses, such as Alzheimer’s disease and Parkinson’s disease.
tive impairment may influence the evaluation of stressful situations and, subsequently, the coping strategy employed. However, patients who performed worse on
cognitive tests of speed, memory, or executive functioning did not differ in the use
of coping styles from patients who performed better on these tests (chapters 3 and
4). Only self-reported dysexecutive functioning was associated with coping; pa119
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tients who reported more executive functioning deficits in daily life reported greater
uses of passive emotion-focused coping styles (chapter 4). It is well known that
patients who score within the normal range on executive functioning tests can still
experience deficits in daily life. It is difficult to assess basic executive functioning
performance, which is involved in unstructured situations, adaptation to new circumstances, and adaptive problem solving, using standardised neuropsychological
260,261
Yet, patients with executive functioning deficits experience
assessments.
problems in these situations. Self-reported executive dysfunctioning may, consequently, be more sensitive in detecting the subtle executive deficits in daily life than
172
objective testing.
However, the rating scales also suffer from problems. It is possible that some
patients have impaired insight and under-report their symptoms. Post-hoc analyses
showed that self-reported executive functioning was highly correlated with patient’s
executive functioning, as rated by the caregivers. Because the questionnaire we
used to measure executive dysfunctioning in daily life (Frontal Systems Behavioural Scale) is not designed to measure insight, there are no cut-off points for discrepancy scores between patients and caregivers. Additional post-hoc analyses
showed that 33% of the patients rated their executive functioning better than their
caregivers did; in fact, 55% reported executive functioning ratings lower than their
caregivers’ ratings. Asking patients explicitly about their executive functions in daily
life may provide important recommendations for rehabilitation goals, although levels of awareness should be taken into account. Additionally, for individuals with
Alzheimer’s disease, for example, it has been speculated that executive functions
259
are particularly important for actively dealing with their problems.
The other factor strongly associated with post-injury coping was pre-injury coping (chapter 5). The use of pre-injury coping predicted the use of coping in the
chronic phase post-injury. We measured dispositional coping, which assumes that
people have preferences for coping styles and that they use their preferred styles
in different situations. Apparently, people who prefer non-productive coping preinjury also prefer non-productive coping post-injury. This would support the dispositional coping theories, suggesting that coping is more trait-like than state-like. The
262
evidence for these theories is increasing. Additionally, Brands et al. showed that
patients with brain injuries are not flexible in the use of their coping strategies; patients adopted similar coping strategies for different problem scenarios (Brands et
al., unpublished data). Although coping preferences may change over time, either
spontaneously or during treatment, knowledge about pre-injury coping styles could
be used to predict the use of post-injury coping styles.
Level of education was associated with the use of coping styles, with more
educated patients reporting greater use of active problem-focused coping styles;
however, this was observed only in patients with predominantly cognitive symp120
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toms after ABI (chapter 3). Younger age was only associated with greater use of
passive coping styles in patients with neuropsychiatric symptoms (chapter 4). Persons with higher levels of education may have greater cognitive reserves, enabling
263
Moreover, because more
them to use more cognitively demanding strategies.
educated persons generally have a higher socio-economic status and better social
support networks, they often have been equipped with these strategies during their
lifetimes. On another note, patients who are referred to mental health centres are
most likely different from patients referred to cognitive rehabilitation centres. Patients with neuropsychiatric problems were exposed to the sequelae of their injury
for longer durations (11.2 years versus 2.8 years) and were often using medications that may have influenced their activity levels and motivation. Most of the patients had long health care histories, were potentially previously exposed to different types of treatments, and still experience major difficulties in their daily lives.
Because of this difficult history, they may have lost their social network and sense
of hope, and they may have problems participating in their daily lives. Other factors
may have become more important for these patients in predicting their outcomes
121
than their levels of education, such as their ability to ‘work, love, and play’.
Finally, our findings revealed unexpected associations between the time since
injury and coping style, as the patients admitted for cognitive rehabilitation who had
longer durations since their injuries reporting greater use of passive coping styles
(chapter 3). However, patients admitted for mental health care who had longer
durations since their injuries reported more active problem-focused coping styles
(chapter 4). Because these studies were cross-sectional investigations, no conclusions could be drawn about the direction of change in coping after ABI. Consequently, we performed two longitudinal studies. The findings are discussed in the
next section.

Part II INFLUENCE OF COPING ON PSYCHOSOCIAL AND
EMOTIONAL FUNCTIONING IN ABI PATIENTS
Influence of coping on recovery in ABI patients
In the general population, there is abundant research suggesting that the ways that
people cope with stressors influence psychosocial and emotional functioning.
Avoidance and passive reactions are generally considered to be maladaptive strategies and seem to introduce more stress. People who use these strategies are not
able to decrease the emotional stress that accompanies the stressor. These people
do not address problems actively, reappraise their situations, or seek help. They
allow problems to control their lives, or they may worry excessively. These strate121
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gies might decrease stress in the short term, but in the long term, they are mala125
daptive.
After ABI, the use of passive emotion-focused coping was consistently predictive of decreased quality of life and poor psychosocial and emotional adjustment
(chapters 3 - 6). Demonstrating these associations in patients with predominantly
cognitive and neuropsychiatric symptoms supports the view that these coping
styles are maladaptive in the chronic phase post-injury. This finding is consistent
with research on other chronic illnesses, such as Parkinson’s disease, Multiple
264,265
The way family members coped
Sclerosis, and Amyotrophic Lateral Sclerosis.
with the injury was not associated with functioning of the patients (chapter 7).
In addition to post-injury use of passive emotion-focused coping, pre-injury use
of these non-productive coping styles, which was assessed retrospectively, was
associated with worse long-term psychosocial and emotional functioning. This fac3
tor was also acknowledged in the model of Kendall et al. Most studies do not take
into account the pre-injury use of coping, thereby overlooking an important predictor of outcomes. Patients with traumatic brain injury (TBI) are, in particular, suggested to report more use of non-productive coping strategies pre-injury, as they
may already have premorbid preferences for non-productive coping styles. These
patients may have a history of substance use or psychiatric disorders, which may
189
reflect their limited coping repertoire.
The use of active problem-focused coping styles was inconsistently associated
with outcome measures in the chronic phase post-injury, showing positive associations with outcome at times and, in other cases, no associations. In the case of
other illnesses, these associations are also weaker. Actively dealing with practical
or controllable problems may lead to better psychosocial outcomes, while non122
practical or non-controllable problems are not easily solved. Because the questionnaires did not differentiate between these types of problems, this may explain
the weaker relationship. Moreover, the ABI-related cognitive, emotional, and behavioural problems may be less suitable to deal with in an active problem-focused
way. Even the maladaptive influences of problem-focused coping styles have been
122
shown.
Consequently, the success of problem-focused coping strategies may
largely depend upon the characteristics of the situation. For example, for most
people, taking an exam is stressful. While studying for the exam and completing
the exam, actively confronting the situation and searching for solutions is most
likely the best strategy. However, while waiting for the results of the exam, it is
important to control one’s emotions by looking for social or emotional support or for
70
reassuring thoughts.
Moreover, increases in non-productive coping and decreases in productive
coping were maladaptive, above and beyond the actual use of coping styles at
baseline (chapter 6). Patients who report that they escape through fantasies (i.e.,
122
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avoidance) or who are fully preoccupied by the problem (i.e., passive coping) may
lack the attitude that is necessary to engage in rehabilitation. These emotionfocused coping styles could adversely influence treatment. Patients who use active
problem-focused coping styles, viewing problems as challenges and thinking of
different options for solving a problem, may be more receptive of the advice and
strategies that are provided during the rehabilitation.
Changes in coping over time after ABI
Patients became more passive in their coping styles during the post-acute and
chronic phases post-injury, independent of whether they had received cognitive
rehabilitation (chapters 5 and 6). These shifts towards more passive reactions may
represent the result of denial or grieving processes. Patients may disbelieve what
266
has happened and grieve for a perceived loss or change in personal identity.
10
After a period of denial and grief, there is a period of acceptation and adaptation.
One of the main goals of cognitive rehabilitation is to teach patients to accept that
their impairments are lasting and that they should stop fighting a losing battle. Patients may feel increasingly that their problems are uncontrollable, which could lead
267
them to rely on passive coping styles. Another important goal of cognitive rehabilitation is training compensatory strategies. This approach gives the impression
that active problem-focused coping styles for cognitive or emotional problems are
stimulated. Apparently, however, strategy or skills training differs from interventions
that focus on coping, although we implicitly assume that they are the same. Without explicit coping interventions, spontaneous maladaptive changes occur.
Overlapping coping and outcomes
Although theories suggest that coping mediates the effect of problems on outcome,
it is possible that the use of passive coping styles is a symptom caused indirectly
by injury, with patients who experience depressive symptoms reporting more use of
81
passive coping styles. Certainly, there is overlap between coping and outcomes,
especially between emotion-focused coping styles and emotional functioning. People who are depressed may avoid stressful situations or may feel overwhelmed by
these situations. However, it is important to recognise that they are not one and the
same. Depression is a phenomenological concept, which is not defined by dealing
with problems. Moreover, depressive thoughts are automatic thoughts, while coping styles require an effort. In other words, coping is a way to arrive at an outcome.
Other researchers have shown that coping and depression are associated but rep4
resent different dimensions. We assumed throughout the thesis that the outcome
of a coping process predicts emotional and psychological functioning; in other
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words, we assumed that coping serves as a mechanism for outcome.
People
who report more non-productive coping styles report more distress and lower quality of life. However, it may also be the case that functioning predicts coping. People
who feel distressed will rely more on emotion-focused coping strategies because
their aim is to relieve their emotional distress. We suggest that it is only possible to
disentangle coping and functioning in experimental longitudinal studies but that
268
these variables will always be closely linked.
The answer to the second research question, the influence of coping on outcomes, is represented in figure 1, indicating that the use of coping styles is associated with the development of symptoms, a bidirectional association not excluding.

Part III INFLUENCE OF COPING ON PSYCHOSOCIAL AND
EMOTIONAL FUNCTIONING IN FAMILY MEMBERS OF ABI
PATIENTS
Family members are very important for the recovery and rehabilitation process of
patients with ABI. They may provide emotional and social support, and they serve
as the primary contact persons for rehabilitation professionals. However, they must
also cope with the injury and with the patient’s coping. Their roles within the family
may have changed, and they often have to adjust their future plans. Coping strategies were also important predictors of families’ emotional and psychosocial outcome and quality of life. Similar to the patient studies, caregivers’ passive coping
styles were maladaptive, both in the acute (chapter 8) and in the chronic phase
(chapter 7). Passive coping at admission even predicted outcomes one year postinjury. These maladaptive influences of emotion-focused coping are consistent with
269
destudies of other chronic, progressive illnesses, such as Multiple Sclerosis,
7
270
mentia, and epilepsy.
Family coping is a dynamic process, as is patients’ coping. In the first year after
a patient’s injury, the family members will go through different stages of adaptation.
First, most family members are shocked; they feel helpless and confused. Second,
they go through a phase of denial and disbelief; they deny the consequences of the
injury or foster hope for the future. Third, they must face reality, which may cause
anger and sadness; they may not understand why their loved one must suffer from
this injury. Fourth, they mourn the loss of the partner, child, or parent they knew,
and they grieve for the chronic nature of the situation. Eventually, there is a stage
of acceptation and adaptation, in which family members adjust their expectations
10
and redefine their existing roles. Although the first stage is necessary for the second stage, the second stage is necessary for the third stage, and so on, family
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members will generally not follow these stages sequentially and will often fall back
to an earlier stage. Family members may need help with any of these five stages of
the adaptation process. Every family member will have a different adaptation process with different durations of shock, hope, reality, grieving, and adaptation. As
with patients with ABI (chapters 4 and 5), increases in families’ passive coping in
the first year post-injury predicted worse outcomes (chapter 8). Qualitative data has
shown that for one patient in the acute phase, managing stressful situations with
limited cognitive resources required excessive effort, thus he allowed his family
80
members to manage the daily stressors. Although family members may be active
in the acute phase, they decrease their active coping over time (chapter 8). This
shift is possibly caused by the different stages of the adaptation processes, with
the stages of grief and adaptation most likely leading to decreases in active coping.

Figure 1 Model with factors influencing coping and functioning after ABI. The factors listed between
brackets were not investigated in the present study, but they have been found promising in other research.

125

COPING AFTER ACQUIRED BRAIN INJURY

Consequently, the answer to the third and final question of this thesis is also
represented in the model in figure 1. As observed, there is an important influence
of families’ coping on families’ functioning. At the same time, there is an absence of
a relationship between families’ coping and functioning on patients’ functioning.
Methodological considerations
Strengths
Each study in this thesis has its own strengths. Several strengths can be attributed
to more than one study. First, we included large samples of patients, ranging from
93 (chapter 4) to 174 (chapter 5). Also, sufficiently large numbers of family members participated (76 in chapter 7 and 211 in chapter 8). Considering the difficulties
in recruiting patients with ABI and their family members, these numbers make these studies unique. Second, the instruments we used throughout the thesis to assess coping (i.e., UCL and CSA-s) were shown to be two of the best of any used
for ABI patients with moderate to severe brain injuries (chapter 2). Third, we investigated the role of coping in different health care settings (or services) for ABI patients and their relatives, including in hospitals, mental health centres, and rehabilitation centres. The patients that participated are representative of the Dutch ABI
population referred for rehabilitation; furthermore, the sample included Australian
patients with TBI who were hospitalised in the acute phase. Clinical implications
can thus be drawn for a large group of patients with ABI. Finally, unlike many other
studies, changes in coping were investigated with longitudinal designs (chapters 5,
6, and 8). These designs make observations of changes more accurate, giving
them more power than cross-sectional designs.
Limitations
Coping is a dynamic and complex concept, which is concretised when it is made a
measurable phenomenon. However, at present, there are no methods aside from
questionnaire research to investigate coping, defined as both the cognitive and
behavioural efforts to manage stressful situations. Furthermore, several studies
have been conducted utilising a heterogeneous sample of patients with ABI due to
stroke, TBI, brain tumour, and encephalitis, among other causes. Moreover, patients had different injury severities and may have been in different stages of adaptation. An advantage of using a more homogeneous sample is that the consequences of the injuries are similar, which may increase the power of the analyses.
However, both the type and severity of injury have repeatedly been shown not to
12,14,115
Additionally, post-hoc analyses did not show an associainfluence coping.
tion between the type of injury and coping. Time since injury was generally includ-
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ed as a covariate in the analyses. Thus, we suggest that the specific consequences of the injury are more important than the precise injury characteristics of the
damaged brain. In addition, we did not include control groups in our studies, thus it
is possible that the changes we observed in our longitudinal studies (chapters 5, 6,
and 8) are due to spontaneous changes during the adaptation process or to cognitive rehabilitation, which occur unless explicit coping intervention is provided.
Clinical implications
Identifying individuals who will exhibit good recovery or adaptation is relevant for
clinical practice. In general, demographic or injury-related variables do not consistently influence long-term psychosocial or emotional functioning. Coping, however,
was consistently associated with emotional and psychological functioning and with
quality of life. Several clinical neuropsychologists who worked in the centres with
the participants we recruited have already coping assessments into their regular
diagnostic assessment, implying that they recognise the importance of coping.
However, clinicians generally do not take into account pre-injury use of coping
styles.
We recommend diagnosing both pre-injury coping (retrospectively, preferably
both self- and other-report) and post-injury coping at the start of the rehabilitation.
This information could guide clinicians in predicting long-term outcomes, and patients who would profit from rehabilitation could be identified. The use of coping
styles may also be a proxy for the patients’ stage of adaptation and recovery. Patients with ABI experience losses, both concrete (e.g., physical health or employment) and abstract (e.g., perception of control over one’s life). They might be
afraid, angry, hopeful, sad, or calm, which may influence the coping strategies they
use. For example, patients who are in the denial stage or who suffer from impaired
awareness may report higher self-esteem and a more positive self-identity. In these
initial stages, the use of passive coping styles may decrease, in line with our observations (chapter 5). Patients who have a greater perception of identity change
266
will report more depression and grief. These patients may increase their use of
passive coping styles, a finding that is in line with the increased reliance on passive
coping in the patients in the post-acute and chronic phases (chapters 5 and 6).
Furthermore, information about the use of coping styles may be utilised to improve the ecological validity of the neuropsychological assessment. Although no
relationship was shown between coping and objective executive functioning, there
may be relationships between coping and other components of the neuropsychological assessment (e.g., attention tests). A neuropsychological assessment is
often considered to be a stressful event. Because patients with passive coping may
not be able to do something, or may be overwhelmed by the stressful situation,
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they may underperform on the assessment. No research has investigated this relationship yet. In addition, the outcome of the coping assessment deserves attention
in the outcome conversation, and we would recommend that, at a minimum, one of
the treatment goals incorporate the use of coping styles.
We are not aware of any follow-up assessment of coping as part of regular
care. The goals of cognitive rehabilitation, for example, are to accomplish the patient’s goals and to increase activities and participation levels, ultimately leading to
a higher quality of life. Thus, when the effectiveness of the treatment is to be evaluated, coping should be assessed repeatedly vis-à-vis participation levels and
quality of life.
Our findings that increases in non-productive coping and decreases in productive coping were maladaptive in the post-acute and chronic phase post-injury suggest an important role for the neuropsychologist in preventing these maladaptive
coping styles. A few studies have investigated the influence of group treatments on
68,87
These studies examined cognitive behavioural treatments, includcoping skills.
ing behavioural activation intended to increase activity levels and cognitive restructuring aiming to enhance adaptive thinking. More specifically, the coping skills
groups consisted of psychoeducation and the teaching of stress management and
problem-focused coping skills (e.g., problem solving, reassuring thinking). Participants were asked to reflect on different stressful situations that individuals may
encounter, and they received feedback from other participants. These treatments
increased the use of active problem-focused coping styles. Recently, a cognitive
behavioural treatment was administered individually to patients, both face-to-face
and over the telephone, with the stimulation of adaptive coping strategies incorporated into the treatment goals. The treatment group showed increases in the use of
271
Depending on the patients’ preferintentional problem-focused coping styles.
ence and the practicability of face-to face and/or group treatments (e.g., travel restrictions and mobility limitations), telephone interviews may be an alternative.
Our findings indicate that the use of non-productive coping exceeded pre-injury
levels at 3 years post-injury. Indeed, the patients who were admitted for outpatient
rehabilitation and included in the studies described in chapter 3 and 6 were, on
average, 2.8 years post-injury and reported increased use of passive coping compared to the general population. These findings indicate the utility of prevention or
care. Prevention should take place as soon as possible after the injury, preferably
in the first 6 months, to prevent the later occurrence of maladaptive changes in
coping. Care should take place during the chronic post-injury phase, when the use
of non-productive coping is expected to be high. These patients may benefit when
coping is formulated as a separate treatment goal according to Goal Attainment
Scaling (GAS) and the patient’s specific phase (e.g., denial, mourning or ac-
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ceptance) is taken into account. This possibility should be investigated in future
research.
Finally, because the family members in this and previous studies encountered
numerous difficulties in their daily lives, they should be involved more explicitly in
the rehabilitation process. Also for family members, coping should be formulated as
a separate treatment goal according to GAS. By providing psychoeducation in
combination with adaptive coping training, optimal levels of quality of life may be
achieved.
Future directions
One of the conclusions of our systematic review on coping assessment was that
the psychometric properties of the instruments have rarely been investigated in ABI
populations. In our studies, we investigated the internal consistencies and responsiveness of two coping instruments. The use of multiple coping instruments would
be required to provide information about convergent validity, and factor of principal
components analyses should be used to investigate construct or factorial validity.
Although the aim of our thesis was not to investigate all of the psychometric properties of these instruments, this is an interesting area for future research.
The instruments we identified in the review were all self-reported questionnaires, although one was used as an other-report (rated by caregiver). One way to
improve the ecological validity of coping assessment may be through observation,
also called ‘fly on the wall’. Patients could be observed in their home environments
to examine how they deal with problems in their daily life. For example, if a patient
has an argument with his/her partner, one patient may react to this problem by
avoiding the situation, withdrawing himself/herself from the situation. Another patient may want to solve the problem and will search for solutions. A steady camera
could record these situations, or the researcher could even observe the patient
directly. In the latter case, the researcher could ask how stressful the situation is for
the patient, preferably before the problem is solved. This type of assessment may
273
improve the ecological validity of coping and neuropsychological assessment,
although it is time-consuming.
Another way to improve the ecological validity of coping assessment is to use
momentary coping assessments. Experience Sampling Method (ESM) is such a
273,274
A new prototype device that is developed to implement momentary
technique.
275
assessments is the PsyMate. The PsyMate is user-friendly, and beeps at unpredictable time points throughout the day. Patients have to answer concrete questions at each beep. For example, questions could be ‘have you encountered a
stressful situation’ and consequently ‘what was your reaction (i.e., coping response) to this situation’. This method is promising, as it does not rely on retro129
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spective memory; there are multiple situation-specific assessments throughout the
day, so by combining the information, this method provides an indication of preferred coping strategies; additionally, the outcome of the coping strategy may not
be known, thereby avoiding influencing the response. The technique has been
evaluated many times in patients with psychiatric illnesses (e.g., schizophrenia and
276,277
but it has not yet been investigated in patients with ABI. Deterdepression),
mining the feasibility of this assessment should, therefore, first be established.
Treatments for coping styles have already been developed in Australia and the
USA. These coping skills groups have been evaluated scarcely, but the results are
68,87
No protocols exist in the Netherlands. It would be very interesting to
promising.
adapt these international coping skills group protocols to patients with ABI in the
Netherlands and to evaluate them in Dutch rehabilitation populations. The active
ingredients of these treatments are most likely teaching active problem-focused
coping skills (e.g., problem-solving strategies) and promoting coping self-efficacy.
Variables that are associated with coping, such as executive functioning and education, should also be considered in these treatment programs. Moreover, factors
that may inhibit the recovery or adaptation process or the successfulness of a
treatment, such as awareness or motivation problems, should be considered. Finally, the stage of adaptation should be acknowledged, with individuals who are in the
stage of acceptation and adaptation most likely being the best candidates for a
coping skills treatment.
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Summary
The research described in this thesis focuses on patients with acquired brain injuries (ABI) and their caregivers. Physical, social, emotional, behavioural, and cognitive problems are often present during the acute phase after brain injury. Over the
long term (in the chronic phase), many patients with ABI experience problems in
their daily lives. Caregivers also regularly experience difficulties when adjusting to
the new reality. A personal factor that may influence the adjustment process after
brain injury is coping, that is, the way a person manages stressful events.
The key objective of this thesis was to study the relationship between demographic and cognitive predictors, coping, and psychosocial functioning of both patients with ABI and their caregivers. The first subgoal was to explore which instruments have been used to investigate coping after ABI and which demographic and
cognitive factors influence the use of coping styles after ABI. Second, we investigated the influence of coping on psychosocial and emotional functioning in ABI
patients. The third subgoal was to examine the influence of coping on psychosocial
and emotional functioning among the family members of ABI patients.
These goals are addressed in 3 parts. In the first part, the instruments that are
used to assess coping after ABI are reviewed (chapter 2). Furthermore, predictors
of coping are studied in patients with ABI who were referred for cognitive rehabilitation or mental health (chapters 3 and 4). In part two, the influence of the coping
styles of patients with ABI on their psychosocial and emotional functioning is described along with the changes in coping that occur in the first 3 years after brain
injury and during outpatient cognitive rehabilitation (chapters 5 and 6). Part three
focuses on the influences of caregivers’ coping styles on their psychosocial functioning and the changes in caregivers’ coping strategies that occur in the first year
after a patient’s stroke (chapters 7 and 8).
The studies focus primarily on the chronic phase; however, some studies address the acute phase. Thus, recommendations can be made for both inpatient and
outpatient rehabilitation. Previous studies in this area were limited to patients with
predominantly cognitive problems. Because this thesis also includes patients with
mainly neuropsychiatric problems, our recommendations also apply to patients
other than those who have been admitted for cognitive rehabilitation.
Chapter 1 describes the consequences of ABI. The important role of coping after
ABI is emphasised, and the concept and theories of coping are explained. Difficulties in adapting to a changed life after ABI and the role of rehabilitation are consid-
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ered. The importance of research on coping after ABI, as well as the objectives and
design of the thesis, are discussed.
Chapter 2 provides a systematic overview of different coping instruments used
after ABI. The search identified 47 instruments, of which 14 instruments were selected for further investigation. Based on the conceptualisations of coping, feasibility in ABI patients, and the psychometric properties of the coping instruments, we
recommended the COPE for patients with mild brain injuries, the Utrecht Coping
List (UCL), the Coping Scale for Adults - short version (CSA-s), and the brief COPE
for patients with moderate to severe brain injuries, and the Coping with Health Injuries and Problems (CHIP) for patients unable to reliably complete the questionnaire
(which the caregiver must complete). Other instruments may be used when clinicians or researchers have specific questions, such as when coping with a specific
situation or disease.
Chapter 3 describes the effects of demographic and cognitive predictive factors on
the use of coping styles in patients with primarily cognitive and emotional complaints in the chronic phase following ABI. Cross-sectional data from 136 patients
with ABI were used. Patients were referred for outpatient rehabilitation at Rehabilitation Centre Blixembosch, Eindhoven. The results show that cognitive function
has no effect on coping. However, patients who were better educated applied more
active problem-focused coping styles than did patients with lower educational attainment; patients with a longer duration since their injury reported more passive
emotion-focused coping styles than did patients with more-recent injuries. The use
of passive coping styles was associated with more subjective complaints; thus,
passive coping was maladaptive in these patients. These findings emphasize that
clinicians should be extra alert in the chronic phase after brain injury on the use of
maladaptive passive coping styles. In particular, patients with low education may
have more difficulties applying active problem-focused coping strategies spontaneously.
Chapter 4 discusses the relationship between executive functioning, coping, and
the psychosocial and emotional functioning of patients with ABI who predominantly
have neuropsychiatric problems. A total of 93 patients from one of four mental
health care centres in the Netherlands participated in this cross-sectional study.
The group was characterised by passive coping styles, low quality of life, and multiple depressive symptoms. An abnormal performance on executive functioning
tests occurred in 21% of individuals. Sixty percent of the individuals reported executive dysfunctioning in their daily lives. Executive test performance was not related
to coping or functioning. However, self-reported executive dysfunction predicted
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more use of passive coping styles; passive coping, in turn, predicted lower quality
of life and more depressive symptoms. Among patients who reported executive
dysfunction in daily life, only those individuals who reported high use of active coping styles experienced worse outcomes. These findings emphasise the need to
assess the use of coping styles of patients with predominantly neuropsychiatric
symptoms during the chronic phase following ABI so that maladaptive coping styles
can be actively addressed during treatment.
Chapter 5 describes a study that examined the relationship between pre-injury
coping and coping in the chronic phase after a traumatic brain injury, the influence
of pre-injury coping and changes in post-injury coping on functioning 1 year after
injury, and the changes in coping that occur during the first 3 years after injury.
Patients were recruited from Epworth Hospital in Melbourne, Australia. There were
5 assessment points that took place during the acute phase and at 6, 12, 24, and
36 months after injury. A total of 174 patients with traumatic brain injury were included. The use of pre-injury non-productive coping styles, including passive and
avoidance coping, was positively associated with the use of non-productive coping
styles in the chronic phase after injury. Likewise, productive coping pre-injury was
positively associated with productive coping post-injury. Pre-morbid non-productive
coping styles, as well as increases in non-productive coping and decreases in productive coping styles, were related to poorer psychosocial functioning 1 year postinjury. The coping styles changed non-linearly in the first 3 years after injury. In the
first 6 to 12 months, the use of both non-productive and productive coping styles
decreased. Hereafter, the use of productive coping styles increased slightly. The
use of non-productive coping increased stronger and after 3 years levels were
higher than pre-injury. These results argue for the promotion of productive styles
soon after injury to prevent maladaptive changes in coping.
During cognitive rehabilitation after ABI, patients are educated about the brain injury and its consequences, and learn to use problem-solving strategies. Influencing
coping strategies is not explicitly addressed in rehabilitation. The influence of cognitive rehabilitation on the use of coping styles is investigated in chapter 6. Longitudinal data from 110 patients with ABI were collected at the time of outpatient
admission to rehabilitation centre Blixembosch in Eindhoven, at least 5 months
after the start of treatment. Group analyses showed that active problem-focused
coping styles decreased and passive emotion-focused coping styles increased
over time. However, patients who increased their use of active problem-focused
styles and decreased their use of passive emotion-focused styles reported a higher
quality of life in the long term. These findings suggest that coping should be explic-
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itly considered in the rehabilitation, in order to counter the maladaptive changes in
coping.
Chapter 7 explains the effect of the coping styles of both the family members and
the patients with ABI on the psychosocial functioning of both the family and the
patient. In total, 61 primary caregivers and 15 other family members of 61 patients
who were referred to Rehabilitation Centre Blixembosch in Eindhoven participated
in this cross-sectional study. Nearly half of the families (40%) experienced low
family functioning, low quality of life, and/or high levels of strain. No relationships
were demonstrated between families’ coping and psychosocial functioning and the
patient’s quality of life. Primary caregivers’ use of passive coping styles was associated with caregivers’ poorer family functioning, lower quality of life, and higher
levels of strain. These results argue for the involvement of families in the rehabilitation of the patient. By discouraging families’ use of passive styles, psychosocial
functioning of family members may be increased.
Chapter 8 discusses the changes that occur in the use of coping styles among
caregivers during the first year after a patient’s stroke (cerebral haemorrhage or
infarction). A total of 211 caregivers of patients who had been admitted to nine
Dutch rehabilitation centres in the Netherlands were included in the study. There
were 3 data collection points; at the time of hospitalisation, at 2 months after discharge, and at 1 year after the injury. On a group level, the use of active coping
styles decreased in the first year after admission. No differences were found in the
use of passive coping styles. However, it was shown that caregivers who reported
passive coping upon admission and caregivers who increased the use of passive
coping styles during the first year post-stroke reported lower psychosocial functioning on the post-test. The models explained between 32% and 50% of the variance
in quality of life, depressive symptoms, and strain. This study emphasises the important role of coping for caregivers and provides guidance for rehabilitation professionals.
In chapter 9, the results are discussed. The important role of coping in the adaptation process after ABI is underlined, in both the acute and chronic phases and for
both the patients and their family members. The implications of the findings for
clinical practice and future research are given. An important clinical implication is
that the use of coping styles should be explicitly considered during the treatment
process. Coping should be assessed, and problem-focused coping styles should
be stimulated in the treatment. This is an important step towards successful adaptation after ABI. Future research should further evaluate these coping interventions
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in patients with ABI and evaluate which patients benefit the most from these treatment programs.
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Samenvatting
Het onderzoek zoals beschreven in dit proefschrift richt zich op patiënten met nietaangeboren hersenletsel (NAH) en hun mantelzorgers. In de acute fase na NAH
komen vaak fysieke, sociale, emotionele, gedragsmatige en cognitieve problemen
voor. Ook op de lange termijn, in de chronische fase, ervaren veel patiënten met
NAH problemen in hun dagelijks leven. Ook mantelzorgers ervaren regelmatig
moeilijkheden bij het maken van aanpassingen aan de nieuwe realiteit. Een persoonlijke factor die het aanpassingsproces na NAH kan beïnvloeden is coping, met
andere woorden de manier waarop iemand omgaat met stressvolle gebeurtenissen.
De centrale doelstelling van het onderzoek in dit proefschrift is het in kaart
brengen van de relatie tussen demografische en cognitieve factoren, coping en
psychosociaal functioneren van patiënten met NAH en hun mantelzorgers. Het
eerste subdoel is om te verkennen welke instrumenten zijn gebruikt om coping na
NAH te onderzoeken en welke demografische en cognitieve factoren van invloed
zijn op het gebruik van copingstijlen na NAH. Het tweede subdoel is het onderzoeken van de invloed van coping op psychosociaal en emotioneel functioneren bij
NAH patiënten. Het derde subdoel is de invloed van coping te onderzoeken op
psychosociaal en emotioneel functioneren bij familieleden van NAH patiënten.
Deze doelen zijn beantwoord in de 3 delen van dit proefschrift. In het eerste
deel zijn de coping instrumenten beschreven die gebruikt worden na NAH (hoofdstuk 2). Tevens zijn de voorspellers van coping onderzocht in patiënten met NAH
die verwezen zijn voor cognitieve revalidatie of geestelijke gezondheidszorg
(hoofdstuk 3 en hoofdstuk 4). In deel twee is de invloed van copingstijlen van patienten op psychosociaal en emotioneel functioneren beschreven, alsmede de veranderingen in coping die optreden in de eerste 3 jaren na hersenletsel en gedurende poliklinische cognitieve revalidatie (hoofdstuk 5 en hoofdstuk 6). In deel drie
is aandacht besteed aan de invloed van copingstijlen van mantelzorgers van patienten met NAH op hun psychosociaal functioneren, en de veranderingen in coping
van mantelzorgers die optreden in het eerste jaar na een CVA van hun naaste
(hoofdstuk 7 en hoofdstuk 8).
De studies richten zich voornamelijk op de chronische fase maar enkele ook op
de acute fase, zodat er aanbevelingen kunnen worden gedaan voor zowel de klinische als de poliklinische revalidatie. Eerdere onderzoeken op dit gebied beperkten
zich tot patiënten waarbij cognitieve problemen op de voorgrond staan. Doordat in
dit proefschrift ook patiënten met voornamelijk emotionele en gedragsmatige pro-
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blemen zijn onderzocht, reiken onze aanbevelingen verder dan de cognitieve revalidatie.
Hoofdstuk 1 beschrijft de gevolgen van NAH. De belangrijke rol van coping na
NAH is benadrukt en het concept en de theorieën van coping zijn uitgelegd. Problemen bij het maken van aanpassingen aan een veranderd leven en de rol van
cognitieve revalidatie zijn beschreven. Het belang van onderzoek naar coping na
NAH komt aan bod evenals de doelstellingen en de opzet van het proefschrift.
Hoofdstuk 2 geeft een systematisch overzicht van verschillende coping instrumenten die gebruikt worden na NAH. De zoekstrategie resulteerde in 47 instrumenten,
waarvan 14 coping instrumenten werden geselecteerd voor nader onderzoek. Aan
de hand van de gegevens over de conceptualisatie van coping, toepasbaarheid bij
NAH patiënten en psychometrische eigenschappen van de coping instrumenten
werd de COPE aanbevolen voor patiënten met licht hersenletsel, de Utrechtse
Coping Lijst (UCL), Coping Scale for Adults-short version (CSA-s) en brief COPE
voor patiënten met matig tot ernstig hersenletsel en de Coping with Health Injuries
and Problems (CHIP) voor patiënten die niet in staat zijn de lijst zelf betrouwbaar in
te vullen (kan worden ingevuld door naaste). Andere instrumenten kunnen gebruikt
worden wanneer clinici of onderzoekers specifieke vragen hebben, zoals omgaan
met een specifieke situatie of ziekte.
Hoofdstuk 3 beschrijft het effect van voorspellende demografische en cognitieve
factoren op het gebruik van copingstijlen bij personen die voornamelijk cognitieve
klachten rapporteren in de chronische fase na NAH. Cross-sectionele data van 136
patiënten met NAH werden gebruikt. Alle patiënten waren verwezen voor poliklinische revalidatie op revalidatiecentrum Blixembosch in Eindhoven. De resultaten
lieten zien dat cognitief functioneren geen effect had op coping. Wel bleek dat patienten die hoger opgeleid waren vaker actieve probleemgerichte copingstijlen toepasten dan patiënten met een lagere opleiding. Naarmate er meer tijd was verstreken sinds het hersenletsel, was er meer sprake van het gebruik van passieve emotiegerichte copingstijlen. Deze passieve copingstijlen correleerden positief met
meer subjectieve klachten en waren dus ongunstig in de chronische fase. Deze
bevindingen benadrukken dat clinici extra alert zouden moeten zijn in de chronische fase na NAH op het gebruik van ongunstige passieve copingstijlen. Met name
patiënten met een laag opleidingsniveau hebben meer moeite om actieve probleemgerichte coping strategieën spontaan toe te passen.
Hoofdstuk 4 gaat in op de relatie tussen executief functioneren, coping en psychosociaal en emotioneel functioneren van patiënten met NAH bij wie de neuro150
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psychiatrische problemen op de voorgrond staan. In totaal namen 93 patiënten die
verwezen waren voor geestelijke gezondheidszorg deel aan deze cross-sectionele
studie. De groep werd gekenmerkt door het gebruik van passieve copingstijlen,
lage kwaliteit van leven en veel depressieve symptomen. Een afwijkende prestatie
op executieve functietesten kwam voor bij 21% van de individuen. Zestig procent
van de personen gaf op een zelfrapportage vragenlijst aan executief dysfunctioneren te ervaren in hun dagelijks leven. Executieve testprestatie was niet gerelateerd
aan coping of functioneren. Ook zelf gerapporteerd executief functioneren was niet
direct gerelateerd aan functioneren. Echter, patiënten die meer executief dysfunctioneren rapporteerden, gaven aan meer gebruik te maken van passieve coping. Het
gebruik van passieve coping was vervolgens gerelateerd aan lagere kwaliteit van
leven en meer depressieve klachten. Verder bleek van de patiënten die aangaven
executief dysfunctioneren in het dagelijks leven te ervaren, alleen de personen die
tevens veel gebruik maken van actieve copingstijlen een lagere kwaliteit van leven
en meer depressieve klachten te ervaren. Dit suggereert dat patiënten die gewend
zijn op een actieve probleemgerichte manier problemen op te lossen en tevens
executieve dysfuncties ervaren als gevolg van het letsel, niet in staat zijn hun problemen succesvol op te lossen. Deze bevindingen onderstrepen de behoefte om
coping in de chronische fase te meten bij patiënten met voornamelijk neuropsychiatrische klachten na NAH zodat ongunstige copingstijlen actief in de behandeling kunnen worden aangepakt.
In hoofdstuk 5 wordt een onderzoek beschreven waarin werd onderzocht wat de
relatie is tussen premorbide coping en coping in de chronische fase na een traumatisch hersenletsel; wat het effect is van premorbide coping en veranderingen in
coping na het letsel op functioneren 1 jaar na letsel; en welke veranderingen in
coping optreden in de eerste 3 jaar na het letsel. Patiënten waren geworven in
Epworth ziekenhuis in Melbourne, Australië. Er waren 5 meetmomenten: in de
acute fase, en 6, 12, 24 en 36 maanden na letsel. In totaal werden 174 patiënten
met traumatisch hersenletsel geïncludeerd. Premorbide niet-productieve copingstijlen, waaronder passieve en vermijdende copingstijlen, waren positief geassocieerd
met niet-productieve copingstijlen in de chronische fase na letsel. Premorbide productieve copingstijlen waren positief geassocieerd met productieve copingstijlen na
het letsel. Premorbide niet-productieve copingstijlen, toename in niet-productieve
copingstijlen en afname in productieve copingstijlen waren gerelateerd aan slechter
psychosociaal functioneren 1 jaar na letsel. De copingstijlen veranderden nonlineair in de eerste 3 jaar na letsel. In de eerste 6 tot 12 maanden nam het gebruik
van zowel productieve als niet-productieve copingstijlen af. Daarna nam het gebruik van productieve copingstijlen licht toe. Het gebruik van non-productieve coping nam daarentegen sterk toe, waardoor het gebruik van deze copingstijlen 3
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jaar na letsel hoger lag dan premorbide. Deze resultaten pleiten voor het stimuleren van productieve stijlen vroeg na het letsel, zodat de ongunstige veranderingen
in coping worden voorkomen.
Tijdens cognitieve revalidatie na NAH wordt psychoeducatie gegeven over het
hersenletsel en de gevolgen hiervan, en worden strategieën aangeleerd om probleemoplossend denken te stimuleren. Het beïnvloeden van copingstrategieën is
geen expliciet doel van de revalidatie. De invloed van cognitieve revalidatie op het
gebruik van copingstijlen is onderzocht in hoofdstuk 6. Longitudinale gegevens
van 110 patiënten met NAH werden verzameld op moment van start van de poliklinische behandeling binnen revalidatiecentrum Blixembosch in Eindhoven, en minimaal 5 maanden na de start van de behandeling. Over de groep bekeken bleek
dat er een afname was van actieve probleemgerichte copingstijlen en een toename
van passieve emotiegerichte copingstijlen tussen de start van de behandeling en
lange tijd later. Echter, als actieve probleemgerichte stijlen toenamen en passieve
emotiegerichte stijlen afnamen hield dit verband met een hogere kwaliteit van leven
op de lange termijn. Deze bevindingen suggereren dat coping expliciet in de behandeling moet worden meegenomen, om zo de ongunstige veranderingen die
optreden in coping stijlen tegen te gaan.
Hoofdstuk 7 licht het effect toe van copingstijlen van gezinsleden van patiënten
met NAH op psychosociaal functioneren van zowel het gezin als de patiënt. In
totaal hebben 61 primaire mantelzorgers en 15 andere gezinsleden, van 61 patiënten die verwezen waren naar revalidatiecentrum Blixembosch in Eindhoven, meegedaan aan deze cross-sectionele studie. Bijna de helft van de gezinsleden (ongeveer 40%) ervoer een laag gezinsfunctioneren (dus een lage mate waarin een
gezin, onder andere, met elkaar zaken bespreek en elkaar steunt), een lage kwaliteit van leven en/of een hoge zorglast. Geen relatie werd aangetoond tussen coping en functioneren van het gezin en de kwaliteit van leven van de patiënt. Wel
was passieve coping van het primaire gezinslid geassocieerd met slechter gezinsfunctioneren, lagere kwaliteit van leven en hogere zorglast van het gezinslid. Deze
resultaten pleiten voor het betrekken van gezinsleden bij de revalidatie van de
patiënt. Door het gebruik van passieve stijlen te ontmoedigen, zou het psychosociaal functioneren van de gezinsleden verhoogd kunnen worden.
In hoofdstuk 8 wordt ingegaan op de veranderingen in coping die optreden bij
mantelzorgers in het eerste jaar na een hersenbloeding of –infarct. In totaal werden
gegevens van 211 mantelzorgers gebruikt waarvan de patiënten opgenomen waren in 1 van de 9 deelnemende revalidatiecentra in Nederland. Er waren 3 meetmomenten: meting 1 vond plaats op moment van klinische opname; meting 2 op
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twee maanden na ontslag; en meting 3 een jaar na het letsel. Actieve copingstijlen
namen af in dit eerste jaar na opname. Geen verschillen werden gevonden in het
gebruik van passieve copingstijlen. Wel werd aangetoond dat mantelzorgers die
veel passieve coping bij opname rapporteerden en mantelzorgers die meer passief
gingen copen in het eerste jaar, een lager psychosociaal functioneren op de nameting rapporteerden. De modellen verklaarden tussen de 32% en 50% van de variantie in kwaliteit van leven, depressieve symptomen en zorglast. Deze studie benadrukt de belangrijke rol van coping bij mantelzorgers en biedt handvaten voor
revalidatie professionals.
In hoofdstuk 9 worden de resultaten bediscussieerd. De belangrijke rol van coping
in het aanpassingsproces na het NAH wordt benadrukt, zowel in de acute en chronische fase, en zowel bij patiënten met NAH en hun familieleden. Implicaties van
de bevindingen voor de klinische praktijk en toekomstig onderzoek worden gegeven. Een belangrijke klinische implicatie is dat het gebruik van copingstijlen expliciet moet worden meegenomen in het behandeltraject. Het is aanbevolen om copingstijlen te meten en probleemgerichte copingstijlen te stimuleren in de behandeling. Dit is een belangrijke stap op weg naar succesvolle aanpassing na NAH. Voor
toekomstig onderzoek is het evalueren van deze coping interventies bij patiënten
met NAH een belangrijk doel, alsook het evalueren welke patiënten het meest profiteren van deze behandelingen.
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