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Abstract

Objective. To examine associations between executive functioning (EF) and coping styles, 
separately for mild and moderate-severe traumatic brain injury (TBI) in the chronic phase 
post-injury.

Method. Patients with mild (n=47) and moderate-severe TBI (n=59) were included, in 
addition to healthy controls (HCs) (n=51). The assessment consisted of EF tests (Trail 
Making Test, Zoo Map Test, Controlled Oral Word Association Test) and questionnaires 
examining EF (Dysexecutive Questionnaire) and coping styles (Utrecht Coping List). 

Results. Moderate-severe TBI patients showed significant more EF deficits, lower active 
coping and higher passive coping than mild TBI patients and HCs, whereas mild TBI 
patients did not differ from HCs. In the moderate-severe TBI group, a higher number of 
self-reported EF problems was related to lower levels of active coping (r=-.43, p<.01) and 
higher levels of passive coping (r=.58, p<.001), with proxy-reports relating to lower levels 
of active coping (r=-.33, p<.05). For mild TBI, a higher amount of self-reported EF problems 
was related to lower levels of active coping (r=-.38, p<.05) and higher levels of passive 
coping (r=.55, p<.001), with proxy-reports relating to higher levels of passive coping (r=.39, 
p<.05). Except for mental flexibility, EF performances were not associated with coping.

Conclusions. This study shows strong associations between reported EF problems in daily 
life and coping styles. For moderate-severe TBI, proxy-reports may reflect EF impairments 
that complicate active problem-solving. However, reported EF problems by mild and 
moderate-severe TBI patients are also likely to reflect psychological distress related to 
the way patients are inclined to deal with stressing situations that put a demand on their 
executive abilities.

General Scientific Summary. This study contributes to our understanding of cognitive 
functioning in relation to coping, and therefore adaptation following TBI. Overall, a 
higher amount of reported executive function problems in daily life by patients and 
proxies appeared related to lower levels of (adaptive) active coping, and higher levels 
of (maladaptive) passive coping. Our findings with regard to these relations give valuable 
information that can be used when offering rehabilitation.

Sandra_Binnenwerk_V5.indd   60Sandra_Binnenwerk_V5.indd   60 6-11-2022   21:35:516-11-2022   21:35:51



61

Executive functioning in relation to coping in mild versus moderate-severe traumatic brain injury

Introduction

Traumatic brain injury (TBI) is a major health and socio-economic problem, with an 
estimate of more than 10 million cases each year worldwide.1 The majority of patients 
with TBI (85-90%) sustain a mild TBI, and although a subgroup (15-25%) show persistent 
complaints, the prognosis is generally favourable.2–5 However, the majority of patients with 
moderate-severe TBI experience long-lasting cognitive, emotional and (social) behavioural 
deficits that interfere with functioning in daily life and the resumption of work.6–10 The 
frontal areas of the brain are particularly vulnerable to damage in TBI, due to either 
focal cortical contusions or diffuse axonal injury.11–13 Prefrontal damage is frequently 
demonstrated after moderate-severe TBI but is relatively rare following mild injury.12,14,15

Frontal system damage after a TBI often leads to deficits in executive functioning (EF).16 
Executive functions are crucial for goal setting, planning, and carrying out activities in an 
effective way17, and therefore enable adaptation to novel and complex situations. Deficits 
in EF may therefore compromise adaptive behaviour to a changed situation following TBI. 
Since damage to the prefrontal circuits is common after moderate-severe TBI, executive 
functions are frequently found to be impaired in this group, affecting the ability of patients 
to adapt behaviour to changing circumstances. EF deficits do also occur in patients with 
mild TBI but are mostly resolved within one to three months.4,18

TBI is also a major life event that as such can have a significant and disruptive impact 
on daily functioning.19 In order to adjust to the consequences of a TBI, including the 
corresponding emotions that are encountered, patients have to rely on their coping skills. 
Coping is the way a person is responding to distressing situations. It is a psychological trait 
that is defined by Lazarus and Folkman (1984)20 as a person’s “constantly changing cognitive 
and behavioural efforts to manage specific external and/or internal demands that are 
appraised as taxing or exceeding the resources of the person”. Coping is most frequently 
divided into active problem-focused and passive emotion-focused coping. Active coping is 
generally seen as adaptive in patients with mild as well as with moderate-severe TBI, with 
strategies that involve an active approach to search for opportunities to solve problems 
and confront stressful situations.6,21 On the other hand, passive coping involves focusing 
on the emotions that result from a stressful situation, rather than dealing with the stressor 
itself. Passive coping is generally considered maladaptive in patients with mild to severe TBI 
and has often been associated with feelings of depression and anxiety.6,22,23 Thus, the way 
patients cope with stressors following brain injury appears critical for adequate behavioural 
and emotional adjustment and is therefore important for outcome. Several studies reported 
changes in coping following mild to severe TBI, most often with a decreased use of active 
coping and an increased reliance on passive coping.22–24

Hence, both EF and coping are central constructs for effective adaptation to the 
consequences of a TBI. Patients have to rely on their coping skills to respond to distressing 
situations, but on a cognitive level, they also need executive functions to set goals, solve 
problems and effectively adjust their behaviour to the changed circumstances. Therefore, 
it has been suggested that the use of coping styles is related to EF, and consequently, when 
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EF deficits are present, adaptive coping behaviour may become compromised.25 Kpran and 
colleagues (2007) suggested that TBI-related EF deficits may interfere with the capacity 
of patients to effectively select and employ active coping strategies.26 As a result, passive 
coping may be used by default and consequently result in persistent mental distress and 
posttraumatic complaints.

Thus far, the relationship between EF and coping following TBI remains unclear as 
existent literature yielded mixed findings.6,22,26,27 Some studies found relations between 
executive performances and coping styles22,26, for which Krpan and colleagues (2007) 
demonstrated that higher scores on executive tests were related to a higher level of active 
coping and a lower level of passive coping in TBI patients with injury severities ranging from 
mild to severe. However, such a relation between executive performance and coping styles 
in patients with mild to severe injury has not been consistently found.6,27 It might be possible 
that the severity of the TBI plays a crucial role in these inconsistent findings. So far, patients 
with varying severities are often studied together. There may be a qualitative difference in 
the relation between EF and coping for patients with mild TBI as opposed to patients with 
a moderate-severe TBI, considering that EF deficits mostly resolve within weeks to months 
after mild injury, but may be more persistent following a moderate-severe TBI. Therefore, 
the aim of the present study was to assess the relationship between EF and coping styles 
separately for patients with mild versus patients with moderate-severe TBI. In addition, 
comparisons were made with a group of healthy controls (HCs). We hypothesized that 
a higher amount of EF impairments would be related to a lower level of active problem-
focused coping and a higher level of passive emotion-focused coping.

Method

Design and setting
This study contains data from patients included in two larger prospective follow-up studies 
investigating mild TBI (UPFRONT-study) and moderate-severe TBI (T-ScEmo study). The 
majority of patients in both studies have been admitted to the University Medical Center 
Groningen (UMCG), a level one trauma center and rehabilitation center. In addition, mild 
TBI patients from the St. Elisabeth Hospital Tilburg (EZH) and Medical Center Twente were 
included, and moderate-severe TBI patients from Reade Amsterdam and Rehabilitation 
Friesland were included. Data were acquired in compliance with the ethical regulations 
of the University Medical Center Groningen (UMCG) and all patients and HCs signed 
informed consent. On emergency department admission, a neurological examination 
was performed to determine the Glasgow Coma Scale (GCS) score and duration of 
Posttraumatic Amnesia (PTA). The neuropsychological assessment consisted of EF tests 
and questionnaires for everyday EF and coping styles. For mild TBI patients, EF tests and 
questionnaires were conducted at approximately 3 months post-injury and the coping 
questionnaire was completed at 6 months post-injury. For patients with moderate-severe 
TBI, neuropsychological assessment including neuropsychological tests and questionnaires 
took place between seven months and 34½ years post-injury.
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Participants
Between July 2011 and January 2015, TBI patients were approached by the participating 
centres to take part in the studies. Mild TBI was defined by a GCS score of 13 - 15, PTA 
duration of ≤ 24 hours and/or a loss of consciousness (LOC) of < 30 minutes.28 Patients 
18 years and older were included and patients who had (frontal) CT abnormalities were 
excluded from participation in the study. Moderate-severe TBI was defined by a GCS score 
of < 13, LOC of ≥ 30 minutes and/or PTA duration of ≥ 24 hours29, with patients of 18 
years and older with a time since the injury of at least 3 months being included. In addition, 
HCs were recruited and tested at the UMCG as a comparison group for the EF and coping 
measures. General exclusion criteria for patients and HCs consisted of addiction to alcohol 
or drugs, major psychiatric or neurological disorders, insufficient comprehension of the 
Dutch language, or scores below the cut-off on a test for symptom validity (Amsterdam 
Short-Term Memory Test).

Measures
Neuropsychological tests for executive functions
The Trail Making Test (TMT) is a test for EF. Time on condition B was used as a measure 
for cognitive flexibility.30 In this condition, numbered as well as lettered circles have to be 
connected in ascending sequence while alternating between the two.31

The Zoo Map Test is part of the Behavioural Assessment of the Dysexecutive 
Syndrome32, intended to measure EF, specifically planning. Complex planning strategies 
have to be formed and carried out, as participants are instructed to plan a visit to specific 
locations on a map, while a number of restricting rules need to be kept in mind. Total 
scores range from below 0 to 16.

Controlled Oral Word Association Test (COWAT) is a verbal task intended to measure 
executive control.33 Participants have to come up with as many words as possible that start 
with a specific letter within one minute, while in the meantime they have to comply with 
three rules that are given beforehand. Total scores from three different starting letters 
(D-A-T, K-O-M or P-G-R) were calculated.

Executive functioning questionnaire
The Dysexecutive Questionnaire (DEX) is also part of the BADS, and is used to examine 
difficulties in everyday situations that involve EF.32 The questionnaire consists of 20 items 
that are answered on a 5-point Likert scale ranging from 0 (never) to 4 (very often). The 
DEX consists of two versions, a self-rating questionnaire (DEX-Self) and, to account for 
possible self-awareness deficits, a questionnaire for a significant other (DEX-Proxy). We 
calculated the total scores of both questionnaires, ranging from 0 to 80.

Coping questionnaire
The Utrecht Coping List (UCL) is a self-report questionnaire that examines how participants 
cope with problems or stressful situations.34,35 The UCL consists of 47 items on a 4-point 
Likert scale ranging from 1 (seldom or never) to 4 (very often). The items are divided into 
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seven subscales, from which we used the active problem-focused coping subscale (UCL-A) 
and the passive emotion-focused coping subscale (UCL-P), both containing 7 items.

Analysis
For analysing data, Statistical Package for the Social Sciences (SPSS) version 23.0 was used.36 
Missing values comprised less than 5% of the data and were excluded from analyses.37 
Assumptions were checked. To examine differences between HCs, patients with mild and 
patients with moderate-severe TBI, χ2 tests for categorical  data,  Kruskal-Wallis  H tests 
and Mann-Whitney U tests for ordinal data, and one-way analysis of variance (ANOVA) 
for parametric data were conducted. In addition, post-hoc comparisons were computed 
using univariate tests under the Bonferroni criterion. Associations between measures were 
tested with Pearson correlations for parametric data and Spearman’s rank correlations for 
nonparametric data. The overall alpha level was set at .05, two-sided.

Results

Participants
A total of 106 TBI patients were included, with 47 mild TBI and 59 moderate-severe TBI 
patients. In addition, 51 HCs were included. Groups were well matched with regard to age 
and gender. However, moderate-severe TBI patients had a significantly lower educational 
level compared to mild TBI patients (p<.001) and HCs (p<.001). Furthermore, moderate-
severe TBI patients had significantly lower GCS scores compared to mild TBI patients 
(Table 1).

Table 1. Participant characteristics, M (±SD); other = n (%)

1) HC 2) Mild TBI 3) Mod-Sev TBI Difference 1-2-3

Variable (N = 51) (N = 47) (N = 59) F/χ2/H/U p

Age 41.9 (14.2) 37.5 (14.5) 42.9 (13.1) F=2.1 .121

Gender, male 35 (68.6%) 31 (66.0%) 48 (81.4%) χ2=3.7 .156

Education 5.9 (0.8) 5.8 (0.8) 5.0 (1.0) H=28.9 <.001

GCS score 14.4 (0.7) 9.2 (4.1) U=171 <.001

PTA days 31 (32)

Note. TBI = traumatic brain injury; TBI HC = healthy controls; Mod-Sev = moderate to severe; Education = 
7-point scale ranging from 1 (primary school education only) to 7 (university education); PTA = post traumatic 
amnesia; GCS: Glasgow Coma Scale; SD = standard deviation.

Executive functioning and coping measures
Table 2 shows significant differences between the group of HCs, mild and moderate-
severe TBI patients for the EF and coping measures. Post-hoc analyses revealed significant 
differences between the moderate-severe TBI patients compared to HCs and mild TBI 
patients, whereas mild TBI patients did not significantly differ from HCs.
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With regard to scores on EF tests, post-hoc analyses showed that moderate-severe TBI 
patients performed significantly worse than HCs for mental flexibility (p<.001), planning 
(p<.05) and executive control (p<.001) and compared to mild TBI patients for mental 
flexibility (p<.01) and executive control (p<.05).

For reported EF deficits in daily life, both patient and proxy scores were significantly 
higher in the moderate-severe TBI group than in the mild TBI group (p<.001) and in the 
HC group (p<.001). Comparisons between self-reported with proxy-reported EF deficits in 
the moderate-severe TBI group revealed significantly higher levels of reported EF problems 
by proxies than by patients (p<.05). Mild TBI patients reported more EF complaints than 
their proxies, although this did not reach significance (p=.109).

Concerning coping styles, the moderate-severe TBI patients reported a significant lower 
level of active coping and a significant higher level of passive coping than mild TBI patients 
(p<.01) and HCs (p<.01).

Table 2. Comparisons of executive functioning and coping measures, M (±SD)

1) HC 2) Mild TBI 3) Mod-Sev TBI Difference 1-2-3

Variable (N = 51) (N = 47) (N = 59) F/H p

Neuropsychological tests for executive functions

TMT B 55.4 (16.8) 59.7 (23.7) 76.3 (28.3) H=20.5 <.001

Zoo Map 13.5 (4.2) 12.4 (4.5) 11.3 (4.4) H=9.2 <.05

COWAT 42.7 (11.9) 37.7 (11.8) 32.3 (10.4) F=11.7 <.001

Executive functioning questionnaire

DEX-Self 12.3 (6.6) 16.3(9.7) 29.1 (12.7) F=39.9 <.001

DEX-Proxy 11.4 (7.3) 12.8 (10.6) 33.8 (10.6) F=90.6 <.001

Coping questionnaire

UCL - A 19.7 (3.6) 19.0 (3.0) 16.4 (4.3) F=12.2 <.001

UCL - P 10.4 (2.7) 10.7 (3.4) 12.3 (3.4) H=11.3 <.01

Note. TBI = traumatic brain injury; HC = healthy controls; Mod-Sev = moderate to severe; TMT B = Trail Making 
Test B; COWAT = Controlled Oral Word Association Test; DEX = Dysexecutive Questionnaire; UCL-A = 
Active problem-focused coping subscale of the Utrecht Coping List (UCL); UCL-P = Passive emotion-focused 
coping subscale of the UCL; SD = standard deviation.

Correlations between executive functioning and coping styles
Table 3 presents the correlation coefficients between EF measures, comprising tests 
and questionnaires, and coping styles. In the moderate-severe TBI group, only better 
performance on the mental flexibility test (TMT B) was moderately correlated with a 
higher level of active coping. EF test scores did not significantly correlate with coping in 
the mild TBI group and the HC group.

Self-reported EF deficits were highly positively correlated with passive coping in both 
TBI groups and the HC group. In the mild and the moderate-severe TBI groups, self-
reported EF deficits and active coping were negatively correlated. Correlations between 

5

Sandra_Binnenwerk_V5.indd   65Sandra_Binnenwerk_V5.indd   65 6-11-2022   21:35:526-11-2022   21:35:52



66

Chapter 5

proxy-reported EF deficits and coping differed across the TBI groups. In the mild group, 
only a moderate positive relation with passive coping was found, which was a pattern 
similar to that in the HC group. In the moderate-severe TBI group, however, a significant 
negative moderate correlation was only found with active coping.

Table 3. Correlations between executive functioning measures and coping

HC Mild TBI Mod-Sev TBI

(N = 51) (N = 47) (N = 59)

Variable UCL - A UCL - P UCL - A UCL - P UCL - A UCL - P

Neuropsychological tests for executive functions

TMT B .01 -.06 .07 -.09 -.29* .01

Zoo Map .07 .05 .15 -.09 -.11 .13

COWAT .08 .09 -.04 .22 .04 .22

Executive functioning questionnaire

DEX - Self -.23 .55*** -.38* .55*** -.43** .58***

DEX – Proxy -.03 .39** -.21 .39* -.33* .10

Note. TBI = traumatic brain injury; HC = healthy controls; Mod-Sev = moderate to severe; TMT B = Trail Making 
Test B; COWAT = Controlled Oral Word Association Test; DEX = Dysexecutive Questionnaire; UCL-A = 
Active problem-focused coping subscale of the Utrecht Coping List (UCL); UCL-P = Passive emotion-focused 
coping subscale of the UCL; SD = standard deviation; 
* p < .05; ** p < .01; *** p < .001

Discussion

The main objective of the present study was to investigate the relationship between 
EF and coping styles in patients with TBI, and in particular, whether this relationship is 
different for mild versus moderate-severe TBI. Our results showed for both TBI severity 
groups that subjectively reported EF problems in daily life by patients and proxies were 
strongly associated with coping styles, although with differential relations between mild 
and moderate-severe TBI. Performance on EF tests was not associated with coping styles, 
with the exception of one mental flexibility test.

In this study, neuropsychological tests for EF revealed that moderate-severe TBI patients 
were clearly impaired on all tests administered when compared to HCs. This is in line with 
previous findings10,38, and can be interpreted as a consequence of damage to prefrontal 
circuits underlying EF. As expected, mild TBI patients performed on an HC level on 
performance-based tests and thus had no objective EF impairments in the early chronic 
stage post-injury.4,18

Neuropsychological EF tests are important to measure impairments objectively. 
Nevertheless, a drawback of such tests is that they may not always capture the full range of 
EF problems in daily life.39–41 Therefore, questionnaires investigating subjectively experienced 
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EF problems by patients and observed problems by significant others may have additional 
value in the assessment of EF.

In our study, the amount of self-reported and proxy-reported EF problems in daily life 
was significantly higher in the moderate-severe TBI group than in the mild TBI and HC 
groups. Furthermore, proxies of moderate-severe TBI patients reported a significantly 
higher level of EF problems than patients themselves, which is indicative of impaired self-
awareness in this moderate-severe TBI patient group.40,42 Consistent with the absence of 
objective EF impairments, mild TBI patients did not significantly differ from HCs in the 
amount of self-reported and proxy-reported EF problems.

The relation between reported EF problems and coping styles in the moderate-severe 
TBI group implied that a higher amount of self-reported EF problems by patients was 
associated with lower levels of active coping and higher levels of passive coping. In addition, 
a higher amount of proxy-reported EF problems was also related to lower levels of active 
coping, although no relationship with passive coping was found. Due to indications for a 
lower level of self-awareness in this moderate-severe group40, particularly the finding that 
a higher amount of proxy-reported EF deficits was associated with lower levels of active 
coping by patients, is in line with the hypothesis that the presence of EF problems is related 
to a decreased ability to actively cope with emotionally stressing situations.26

With regard to passive coping within the moderate-severe TBI group, patients who 
report EF problems also experience a higher tendency to deal with emotional stress in 
a passive, maladaptive way. Apparently, this is not recognized by their significant others, 
since proxy ratings of EF problems were not correlated to higher levels of passive coping. 
Interestingly, although the neuropsychological test results clearly indicated EF impairments 
in the moderate-severe patient group, none of these tests showed a significant relationship 
with coping, with the exception of a positive relationship between mental flexibility and 
active coping. This discrepancy with regard to strong associations between subjective EF 
problems in daily life and coping, as opposed to limited evidence for relations between 
EF performance-based tests and coping, is consistent with recent findings by Wolters and 
colleagues (2015).43 These rather contradictory results could be explained by differences 
in the constructs measured by the objective EF tasks and the subjective EF questionnaires. 
It seems reasonable to assume that performances on EF tasks reflect patients’ problems 
solving skills, whereas it may be the case that self-reported EF problems in daily life reflect 
not only problems in executive activities but the experienced burden and psychological 
distress as well.44

For the relation between reported EF and coping in the mild TBI group, we found 
again that a higher number of self-reported EF problems was also related to lower levels 
of active and higher levels of passive coping. A higher amount of EF problems reported by 
proxies of mild TBI patients was only related to a higher level of passive coping, a pattern 
similar to that in the HC group. The latter finding is in contrast with the moderate-severe 
TBI group, where a significant negative correlation between proxy-reports for EF problems 
and active coping had been found.

5
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Because mild TBI patients performed on a HC level on the EF tests, the relations in the 
mild TBI group between the subjectively experienced EF problems in everyday functioning 
and the experienced difficulties to effectively tackle complex daily life situations could less 
likely be explained by objective EF impairments. It is generally thought that with reported 
persistent complaints in mild TBI, psychological mechanisms that influence perceived control 
and the ability to change emotionally stressing situations play an important role.45,46 This is 
also exemplified in the work undertaken by Brands and colleagues (2014), as they addressed 
the stress-buffering effect of self-efficacy and demonstrated that higher self-efficacy was 
related to lower levels of passive coping and increased active coping in acquired brain injury 
patients.47 It is possible that self-efficacy also reflects feelings of the capability to tackle 
complex task situations, and therefore subjectively experienced EF functioning. This is in 
line with the idea that a higher level of self-reported EF problems on the DEX by patients 
with TBI may in part reflect psychological distress that is related to the way patients are 
inclined to deal with stressful situations that put a demand on their executive abilities.

There are some limitations to this study. Educational level was higher in mild TBI 
patients compared to moderate-severe TBI patients. Although not consistently found, 
higher educational attainment has been linked to greater use of active coping48, and may 
therefore have skewed our findings. Even though our data set revealed no significant 
correlations between educational level nor estimated premorbid IQ scores and coping 
styles in both groups, this should be kept in mind when interpreting this data. Furthermore, 
a note of caution is due here since the dataset did not meet the assumptions to perform 
an analysis of covariance. In addition to educational level, time since injury may also have 
influenced the relationship between EF and coping. Further studies, which take these 
variables into account, will need to be undertaken.

In conclusion, we found strong associations between self and other reported EF 
problems and coping styles in two TBI severity groups. These associations were partly 
different for patients with mild and patients with moderate-severe TBI. For moderate-
severe TBI, in particular, proxy-reported difficulties in EF may reflect the consequences 
of EF impairments related to a decreased use of active coping with complex problems. 
However, our results showed little evidence for relations between scores on objective 
EF tasks and coping styles, indicating that EF and coping may only be limitedly related. 
We suggest that in moderate-severe TBI as well as in mild TBI patients, self-reported EF 
problems are in part a manifestation of general psychological distress, involving a perceived 
lack of control and belief in the ability to tackle difficult situations.
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