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Abstract 
 
Background: rehabilitation patients, without brain damage, sometimes complain 
about poor concentration and problems with their memory. The magnitude and 
associations, of this cognitive dysfunction, with different factors is unclear. 
Aim: To determine the magnitude of cognitive dysfunction in rehabilitation outpatient 
and to explore its associations with patient characteristics, diagnosis, surgery, pain, 
stress, anxiety and depression. 
Design: Cross sectional. 
Setting: Rehabilitation outpatients. 
Population: Between July 2009 and January 2012, 274 rehabilitation outpatients 
were included and divided in 8 different groups through diagnosis. 
Methods: Cognitive functioning was assessed using the cognitive failure 
questionnaire and compared with the general Dutch population. Associations of 
gender, age, diagnosis, recent surgery, pain and stress coping ability with cognitive 
function was explored. Mediation of depression and anxiety was explored. 
Results: The rehabilitation patients had a significantly higher score on the CFQ 
(mean (SD) = 35.9 (13.4)) when compared to the general Dutch population (mean 
(SD) = 31.8 (11.1)). Mean difference is 4.1, 95% 2confidence interval 2.60 to 5.60 
In the stepwise linear regression analysis only gender, diagnosis and stress coping 
ability were significantly associated. A significant mediation effect was found of 
anxiety (p=<0.001) and depression (p=<0.005) between stress coping ability and 
cognitive function.  
Conclusions: Rehabilitation outpatients experience more cognitive problems in 
comparison to the general Dutch population. Reported dysfunction of cognition in 
rehabilitation outpatients are associated with stress coping ability and for a small 
amount to gender and diagnosis. The association of stress coping ability and 
cognitive dysfunction is mediated by depression and anxiety. Women tend to report 
more dysfunctional cognition compared to men. Patient characteristics, surgery and 
experienced pain have no significant influence on the experienced cognitive 
dysfunction. 
Clinical rehabilitation impact: Cognitive problems reported by patients should be 
addressed by adapting the rehabilitation program, for instance write down 
instructions, repeat explanations and take more time for instructions. . Cognitive 
problems in rehabilitation patients without brain damage is probably a stress coping 
problem and can be addressed by boosting resilience. Targeting depression or 
anxiety is another option of treatment cognition if those are mediating between 
stress coping and cognitive problems.  
 

Introduction 
 
In rehabilitation inpatients, without brain injury, cognitive dysfunction does occur.1, 2 
Cognitive dysfunction has been found to be associated with different factors including 
gender, age, diagnosis, surgery, pain, stress, anxiety and depression.3-13  
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There are many hypotheses regarding the associations between cognitive 
dysfunction and the factors mentioned above. Some hypotheses are biomedical and 
describe that anoxia, hypoperfusion or micro-emboli may occur during surgery 
causing brain damage, resulting in cognitive dysfunction.1, 14 Other hypotheses are 
biopsychosocial, and describe more complicated pathways to the cognitive 
dysfunction.15-18 In patients suffering from medical unexplained symptoms such as 
irritable bowel syndrome, chronic pain, fatigue and stress, a complicated interaction 
between different systems and structures has been described to maintain 
homeostasis including the hypothalamic-pituitary-adrenal axis, the autonomic 
nervous system, the immune system and the prefrontal cortex.3, 19-23 These systems 
interact with endogenous and exogenous stimuli in a protective and beneficial way 
but can become deleterious and may cause, among other things, cognitive 
dysfunction. Rehabilitation outpatients are exposed to stressful circumstances and 
stress factors like surgery and pain.24, 25 
Stress, chronic and acute, causes an imbalance of the neural circuitry subserving 
cognition, anxiety and mood.26 Therefore according to the hypotheses above it is no 
surprise that patients may complain, along with a change in mood and anxiety, 
about cognitive dysfunction. Little is known about the extent of this problem nor is it 
clear if patient characteristics, diagnosis, surgery, pain, are associated with the 
cognitive dysfunction and if there is a mediating role of depression and anxiety in 
rehabilitation outpatients.  
When there is no clear cue for cognitive dysfunction like brain damage or old age, it 
may stay unnoticed during the rehabilitation. Cognitive dysfunction such as poor 
functioning of memory, concentration or problem solving, has a negative influence 
on the outcome of rehabilitation programs.27-29 When cognitive dysfunction is 
recognized, the rehabilitation program need to be adapted,30 for instance write down 
instructions, repeat explanations and take more time for instructions. 
The aim of the study is to determine the magnitude of cognitive dysfunction in 
rehabilitation outpatient and to explore its associations with patient characteristics, 
diagnosis, surgery, pain, anxiety, stress and depression. 
 

Materials and methods 
 
This study is assessed by the Medical ethics Review Board and they state that it 
fulfils all the requirements of our University Hospital for publication of patient data on 
08-20-2015 (2015/348). All patients signed an informed consent. 
Participants 
Between July 2009 and January 2012, 327 outpatients (≥18 years) from the 
Department of Rehabilitation Medicine of the University Medical Centre Groningen 
were referred to a psychologist with experience in patients undergoing rehabilitation. 
They were referred by a rehabilitation physician for a psychological assessment 
and/or treatment. All the referred out clinic patients were included. Medical referral 
diagnosis were used to form 8 different diagnosis groups. Excluded from this 
consecutive study sample were patients with possible brain damage or organ failure.  
Before the first meeting with the psychologist, a set of questionnaires was sent by 
mail with the request to fill out the questionnaires and bring these to the first 
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session. An informed consent was sent together with the questionnaires. The 
following patient characteristics were collected during the intake procedure; gender, 
education (according to the International Standard Classification of Education)31, 
marital status and age. Also the highest and lowest pain intensity, experienced in the 
last week, assessed on a numeric rating scale from 0 to 10 was collected. From the 
medical records data regarding recent surgery (< 3 months ago) and the referral 
diagnosis of the rehabilitation physician was collected. 
Questionnaires  
This study used questionnaires to assess cognitive functioning, the stress coping 
ability, depression and anxiety. Self-reported cognitive functioning was assessed 
using the cognitive failure questionnaire (CFQ).32, 33 The CFQ is a 25-item self-report 
questionnaire assessing failures in perception, memory, and motor function in the 
completion of everyday tasks in the past 6 months. Individuals were asked to rate 
the frequency of experiences and behaviors on a 5-point scale from 0 (never), to 4 
(very often). In this study, the sum score (range 1-100) was used. Higher scores 
indicate more cognitive failures. The CFQ is shown to have excellent psychometric 
properties, CFQ reliability (r) over 24 months is 0.71, the inter-item reliability 
Cronbach’s α of the CFQ is 0.92.34  
The Connor-Davidson Resilience Scale (CD-RISC) was used to estimate the stress 
coping ability of a patient.35 The CD-RISC is a 25 item questionnaire. Each item is 
rated on a 5-pont scale, higher scores reflecting greater resilience. Resilience may be 
viewed as a measure of stress coping ability.35 There is no gold standard for 
resilience yet but in a review of different resilience questionnaires the CD-RISC was 1 
of the 3 questionnaires with the best psychometric properties.36 
The hospital anxiety and depression scale (HADS) was used to assess anxiety and 
depression.37 This scale is divided into an anxiety subscale (HADS-A) and a 
depression subscale (HADS-D), both containing 7 intermingled items. During the 
development of this scale the ‘noise’ from somatic disorders on the scores, all 
symptoms of anxiety or depression also relating to physical disorder, such as 
dizziness, headaches, insomnia, anergia and fatigue, were excluded.34 In patients 
with musculoskeletal disorders the depression subscale is stable. The reported 
Chronbach alpha was .83 for the anxiety subscale and .84 for the depression 
subscale, indicating adequate internal consistency.38 
Statistical procedures 
Data was anonymized and analyzed using IBM SPSS Statistics (v.20). P-P and Q-Q 
plots were used to assess normal distribution of dependent variables. Results are 
significant at p ≤ 0.05 unless stated otherwise. To analyze differences in means of 
the CFQ in rehabilitation outpatients with a general Dutch population the confidence 
interval (CI) for difference in means was calculated.30 
A Pearson Chi-Square test and ANOVA were used to analyze if gender, education, 
social status, age, HADS-D, HADS-A, pain, CFQ and CD-RISC total score, differed 
between diagnosis groups. Education was split according to the international 
Standard Classification of Education (ISCED) 2011; Low education equals the ISCED 
level 0-4, middle the level 5 and high the level 6-9.31 For (regression) analyses 
several dummy variables were computed. Social status was dichotomized into living 
alone (living alone and living with the family or a partner), diagnosis was 
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dichotomized into musculoskeletal (upper extremity, lower extremity, arthritic and 
other) and the other 4 groups (chronic pain complex/not complex, peripheral nerve 
damage and amputation). To analyze the association between gender, age, 
diagnosis, surgery, pain and stress coping ability, a hierarchical step wise regression 
analysis was used with the sum score CFQ as dependent variable. In the first step we 
entered gender and age, in the second the diagnosis, in the third surgery and pain 
intensity, in the fourth stress coping ability. Interaction effects were explored and 
residuals were checked for a normal distribution. Anxiety and depression were added 
in the fifth step to check mediation. Anxiety and depression were used in a mediation 
model using stress coping ability as independent variable, cognition as dependent 
variable and depression and anxiety as mediators. PROCESS v2.16 add on for SPSS 
by Hayes was used for mediation calculation.39  
 
Results 
 
Of all the referred patients (n=327) some did not want to participate (n=22) and 
some questionnaires contained too much missing data (n=18). Of the remaining 287 
patients, 13 patients had an organ failure or a (presumably) central neurologic 
problem and were excluded. The most common referral diagnosis, of the included 
274 patients, was musculoskeletal disorder (53%), followed by chronic pain (35%). 
The musculoskeletal group was divided in 4 subgroups, 3 depending on the location 
of their musculoskeletal disorder, upper extremity, lower extremity and other such 
as spine or trunk, and 1 arthritic disorder group including rheumatoid arthritis. The 
pain group was divided in 2 subgroups. Social and psychological factors played a 
substantial role in maintaining the pain in the first chronic pain group (complex) and 
behavior such as overuse played a substantial role in maintaining the pain in the 
second chronic pain group (not complex). 



32 
 

Figure 1  Flowchart of inclusion procedure. 

  
The group of peripheral nerve damage (9%) and a small group of patients with an 
amputation (3%) are the last 2 of the total of 8 groups (Figure 1).  
No significant differences were found between the 8 different diagnosis groups with 
regard to gender, education, social status, age and stress coping ability (Table 1). 
  

Referred patients between July 
2009 and January 2012 
n=327 

Included n=287 

No inform consent n=22 
Missing data   n=18 

Included in this study    n=274 
Musculoskeletal upper extremity  n=79 
Musculoskeletal lower extremity  n=18 
Musculoskeletal arthritic   n=31 
Musculoskeletal other      n=17 
Amputation    n=8 
Peripheral nerve damage   n=26 
Chronic pain, behavioral   n= 21 
Chronic pain, social and psychological n=74 

Brain injury   N=5 
Multi trauma   N=2 
Organ failure   N=4 
Spinal cord injury  N=2 
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The rehabilitation patients had a significantly higher score on the CFQ (mean (SD) = 
35.9 (13.4)) when compared to the general Dutch population (mean (SD) = 31.8 
(11.1)). Mean difference 4.1, 95% confidence interval 2.6 to 5.6. 
In the stepwise linear regression analysis only gender, diagnosis and stress coping 
ability were significantly associated, after stress coping ability (CD-RISC) was 
entered in the fourth step. There were no significant interaction effects (Table 2). 
The explained variance of the model was 0.159. Residuals were normally distributed. 

Table 2 Results of the stepwise regression analyses of the CFQ as dependent variables. With 4 steps of 
independent variables. 

* sig < 0.05. ** <0.001 * . †. Musculosketetal yes, no. ‡. Surgery <3 month before intake, yes, no. §. Highest
experienced pain level last week on the numeric rating scale ||. Lowest experienced pain level last week on the
numeric rating scale. B = unstandardized coefficients. For gender the reference group was female. for surgery
the reference group was no surgery. For was musculoskeletal disorders the reference groups was chronic pain,
peripheral nerve damage and amputation combined.

Table 3 Results of the stepwise regression analyses of the CFQ as dependent variables. With 5 steps of 
independent variables. 

* sig =< 0.05. ** sig=<0.001 †. Musculosketetal yes. no. ‡. Surgery <3 month before intake. yes. no. §.
Highest experienced pain level last week on the numeric rating scale ||. Lowest experienced pain level last
week on the numeric rating scale.  B = unstandardized coefficients SE = standard error. For gender the
reference group was female. for surgery the reference group was no surgery. For was musculoskeletal disorders
the reference groups was chronic pain, peripheral nerve damage and amputation combined.

B SE B Sig 95%Confidence interval R Square 
Change 

Lower 
bound 

Upper 
bound 

Step 1 0.017 
Gender/male -3.532 1.713 .040 -6.905 -.159 
Age .039 .053 .465 -.066 .144 
Step 2 0.019* 

Diagnosis† -3.304 1.512 .030 -6.281 -.328 
Step 3 0.018 
Surgery‡ -3.567 2.253 .115 -8.003 .868 
Pain high§ .110 .339 .747 -.558 .777 
Pain low|| -.342 .444 .442 -1.215 .532 
Step 4 0.106** 
CD-RISC -.311 .054 <.001 -.417 -.205 

Constant 57.632 4.647 <.001 48.482 66.781 

B SE B Sig 95%Confidence interval R Square 
Change 

Lower 
bound 

Upper 
bound 

Step 1 0.017 
Gender/male -3.232 1.498 .032 -6.181 -.282 
Age -.014 .048 .765 -.108 .080 
Step 2 0.019* 
Diagnosis† -1.554 1.335 .245 -4.182 1.074 
Step 3 0.018 
Surgery‡ -2.528 1.977 .202 -6.421 1.365 
Pain high§ .092 .298 .758 -.494 .678 
Pain low|| -.670 .389 .086 -1.437 .096 
Step 4 0.106** 
CD-RICS -.024 .056 .669 -.135 .087 
Step 5 0.204** 
HADS-A .973 .219 <.001 .542 1.404 
HADS-D .746 .240 .002 .273 1.219 
Constant 34.946 2.421 <.001 30.180 39.712 
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In a fifth step Anxiety (HADS-A) and depression (HADS-D) were entered. Association 
between stress coping ability and CFQ was reduced and no longer significant, 
indicating a strong mediating effect of the HADS-A and HADS-D. 
A significant mediation effect was found of anxiety (p=<0.001) and depression 
(p=0.006) between stress coping ability and cognitive function (Figure 2). Gender 
and diagnosis did not have any mediation effect. 

Figure 2 
Mediation model. 

Mediation model showing that stress coping ability, (independent variables) on cognition 
 (dependent) is mediated by anxiety and depression. Total effect model B = -0.324, t(272)=-6.037, p=<.001 
** p=<0.005 *** p=<0.001 

Discussion 

Rehabilitation outpatients experience more cognitive problems compared to the 
general Dutch population. This difference confirms the observation that a proportion 
of the rehabilitation outpatients complained about cognitive functioning. Of the 
patient characteristics analyzed in this study gender appeared to be significantly 
related to the CFQ scores but the effect was small (1.7% explained variance). 
Diagnosis also had a small effect (1.9% explained variance). Stress coping ability 
(CD-RISC) had the foremost influence on the model (11% explained variance). 
Beside the direct effect there was a substantial mediating effect of anxiety and 
depression on cognition (Table 3). Entering anxiety and depression in the fifth step 
reduced the association between stress coping ability and cognitive problems. That is 
a sign of mediation (Figure 2). The presented model is simple and the discussion 
about a (more complicated) model is going on.19-21, 40 This model provides the 
clinician with more possibilities to modify the rehabilitation program. The obvious 

B=-0.183*** B=1.026*** 

B=-0.164*** 

Stress coping ability 

Depression 

Anxiety

Cognition

B=0.673** 
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solution is to adapt the program as described in the introduction. Other opportunities 
are strengthening the stress coping ability or treatment of anxiety and  
depression.41, 42

Although the difference with the general Dutch population was clinically small, it is 
relevant in rehabilitation because cognition is one important determinant of 
rehabilitation outcome.27, 28  
The expected association with, surgery or pain was not found. Other studies did find 
a significant association between surgery and pain and cognition.1, 2, 6, 7 One 
explanation of this difference in outcomes is that in previous studies, stress coping 
ability, depression and anxiety was not included into the analyses.43 Another 
explanation for this difference is that in our study, patients were included up to 3 
months after surgery. Cognitive decline was found to be most distinct in the first 2 
weeks after surgery.14  
In a study including patients with chronic pain, an association was found between 
pain and cognitive dysfunction but depression made the strongest unique 
contribution to the cognitive dysfunction.3 A study in fibromyalgia patients found that 
pain played an important role in cognitive dysfunction.44 Sleep disturbance and 
depression were referred to as factors influencing cognition.45 All mentioned studies 
acknowledge the role of depression in disrupting cognition.1-3, 6, 7, 14, 15, 44, 45 In our 
study depression, anxiety mediated cognitive problems. Although the pathway is not 
yet revealed, our study suggests that perceived cognitive dysfunction may be an 
indicator of an imbalance of the neural circuitry resulting in cognitive problems, 
anxiety or depressive symptoms. This imbalance is caused by acute and chronic 
stress as experienced by rehabilitation patients.24 
It is safe to assume that the patients in this study experienced stress.24, 46 This is 
stress for example about their health, the pain they experience, and frustration 
about the things they can’t do, like work or hobby, due to their disorder. Stress is 
linked to dysfunctional cognitions, major depression and anxiety in several  
studies.19, 47

The strength of this study is that it included different diagnoses within the 
rehabilitation outpatients, included different possible causes of the cognitive problem 
and the mediating factors.  
Study limitations 
The weakness of this study is the use of one screening instrument for cognitive 
dysfunction. The CFQ is a subjective measure of cognitive functioning. A study about 
cognitive functioning in bipolar disorders showed no association between cognitive 
complaints and objective cognitive functioning, but cognitive complaints were 
strongly related to depressive symptoms.48 Other studies found a relationship 
between objective testing and subjective questionnaire as the CFQ and even that 
perceived cognitive problems predict cognitive decline at an earlier stage than 
objective tests.49 Whereas another study concluded white matter lesions were 
associated with subjective cognitive failures, even in the absence of objective 
cognitive impairment.50  
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Conclusions  
Rehabilitation outpatients experience more cognitive problems in comparison to the 
general Dutch population. Reported dysfunction of cognition in rehabilitation 
outpatients are associated with stress coping ability and for a small amount to 
gender and diagnosis. The association of stress coping ability and cognitive 
dysfunction is mediated by depression and anxiety. Women tend to report more 
dysfunctional cognition compared to men.  
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