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chapter 8:   Discussion

The aims of this thesis were to study some controversial issues in diagnosing chronic toxic 

encephalopathy (CTE) with a special focus on the subject of insufficient effort, and to evaluate 

a (neuro)psychological treatment programme developed for patients with this disorder. Each 

chapter was concluded with a separate discussion, therefore this general discussion will 

be focused on the most central issues: the concept of insufficient effort, the definition and 

assessment of CTE, and treatment possibilities for patients with diagnosed CTE. 

The main conclusions were that insufficient effort is a frequent phenomenon in CTE that 

can seriously complicate neuropsychological assessment of CTE, but also may negatively 

influence psychological treatment. These findings could undermine past studies regarding 

neuropsychological test results of patients with suspected CTE. Moreover, specific tests for 

insufficient effort should be included in future international diagnostic guidelines for CTE.

With insufficient effort and other diagnoses ruled out as factors negatively influencing 

neuropsychological test performance, patients with probable CTE appeared to have problems in 

information processing speed en memory en learning. These results were the more convincing, 

as the criteria to exclude insufficient effort were very stringent. 

The psychological treatment programme, especially the Cognitive Strategy Training, had 

a moderate effect. Effectiveness may be improved by offering more sessions, or by organising 

regular meetings to update and practice cognitive strategies. Effort was an important predictor of 

treatment success in patients with diagnosed CTE. Patients exerting insufficient effort were less 

satisfied with the treatment and benefited less from the treatment. Contrary to our expectations, 

the psychosocial therapy, focusing on ineffective coping styles, was not successful. 

We will now discuss these findings in more detail. While doing so, however, it must be kept 

in mind that the subgroup of patients on which our studies are based is a highly selected one 

and not representative of the entire group of people working with organic solvents. In the 

Netherlands, 50.000 people daily are exposed to solvents. Of these, about 250 to 300 individuals 

are being referred to the solvent teams each year and about 50 are diagnosed with CTE. That CTE 

is present in such a minimal minority of patients is a factor that undoubtedly has influenced 

the scepticism regarding the syndrome. Another factor is that there usually is no significant 
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neurological and neurophysiological impairment.

Patients with suspected CTE often feel triple victimised, firstly by unhealthy work 

conditions, secondly by employers and physicians, and sometimes their family members or 

friends, who often (though not always) do not acknowledge their complaints, and thirdly by 

their loss of income and/or social status. A substantial percentage of patients with CTE are 

involved in litigation or financial compensation procedures, requiring them to proof that their 

complaints can be objectified. Moreover, their cognitive and emotional problems are often 

not clear, they suffer in their opinion from an “invisible disease”. For these reasons it can be 

expected that at least some patients with suspected CTE have the inclination to emphasise the 

severity of their problems or to aggravate their symptoms, for example by exerting insufficient 

effort during neuropsychological assessment. This makes it all the more surprising that until 

now there were no data on this subject for our patient group. 

Effort  

Our results revealed that suboptimal performance due to insufficient effort is indeed a prob-

lem in a substantial percentage of patients with suspected CTE. Chapter 3, presenting data on 

the prevalence of insufficient effort in a group of Dutch patients with suspected CTE using two 

internationally acknowledged detection tests (the TOMM and the ASTM) revealed that 21% of the 

patients referred with suspected CTE scored low on at least one specific effort test. Only 55% of 

the patients performed normally on both tests. Although it was expected that insufficient effort 

would be a problem in this patient group, the high prevalence was alarming. In view of these 

findings, it is remarkable that so few centres, even those specialised in the diagnosis of CTE, have 

included these detection tests in their test batteries. Specific tests for insufficient effort should 

be included in international guidelines for core batteries in the future. A main implication of 

these findings is that they could undermine past studies regarding neuropsychological test 

results of patients with suspected CTE. 

It appeared that the two specific effort tests, the ASTM and the TOMM, gave rather different 

results for the prevalence of poor effort in this patient group, 43% and 21% respectively. This 

difference reflects once more the huge validation problems in developing methods for detecting 

suboptimal performance. The most important problem is that there is no “gold standard” 

independent of the clinical tests or experimental procedures being investigated. We can 
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however assess construct validity - whether a test really measures what it intends to measure. 

Construct validity can be demonstrated if test performance correlates with that of other tests 

intended to measure the same construct, if it correlates with extraneous (non-test) indicators of 

the construct, and if it does not correlate with variables that are unrelated to the construct. 

In chapter 4 a construct validity study of the two detection tests and six other indicators 

of insufficient effort was presented. It was hypothesised that test performance on the indicators 

should be intercorrelated, should be correlated significantly but not perfectly with involvement 

in a litigation or financial compensation procedure, and should not be correlated with exposure 

duration and severity. With the exception of digit span difference, the remaining indices of 

insufficient effort showed the expected intercorrelations. This means that this combination of 

indices can be considered as scalable and sufficiently reliable. The three indices with the highest 

correlation with the total scale (the ASTM, the TOMM and the RMT) were also significantly 

correlated with litigation. 

Most individuals with only one suboptimal score had low scores on the ASTM. In this sense, 

the ASTM seemed to be the most sensitive task to detect insufficient effort. Even in the healthy 

control group, used in chapter 5, consisting of subjects with no interest at all in performing 

suboptimally, 19% of subjects performed below the ASTM cut-off advised in the manual. Apart 

from a possible education effect, it might be that the ASTM is very sensitive to even minor 

changes in effort, changes that can occur in normal individuals as well. In that sense the ASTM 

might be valuable in the clinical situation as an instrument to exclude insufficient effort: a 

normal ASTM score implies that there is no insufficient effort. On the other hand, a low score on 

this test does not necessarily imply that there is insufficient effort. Especially in these situations 

the administration of several detection measures is necessary.

In present clinical practice, if detection tests are applied to detect insufficient effort, cut-off 

scores are used with a resulting dichotomy: insufficient effort versus sufficient effort. However, 

insufficient effort cannot be regarded as an “all or nothing” phenomenon. It would be wise to 

apply several well-investigated instruments, making use of sum scores, and keeping in mind the 

above described differences in sensitivity. A suboptimal score on several measures of insufficient 

effort would support the conclusion “definite insufficient effort”; an optimal score on the most 

sensitive test would support the conclusion “no effort problems”. The resulting intermediate 

effort group is the most interesting group in the clinical situation.

There are some more comments to be made regarding the effort tests. 

It could well be that insufficient scores on effort tests result from effort- related problems 
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which are directly associated with severe affective or neurological deficits, such as frontal lobe 

dysfunction, schizophrenia or major depression. Therefore, more research should be focused 

on the performance on detection methods such as the ASTM or the TOMM from patients with 

different kinds of psychiatric or neurological disorders. The possibility of character changes as a 

result of long-term exposure to organic solvents and their influence on effort tests is an urgent 

topic for further study. Next to that, it would be interesting to study the neurophysiological 

background of insufficient effort. 

Besides, insufficient effort can be present not only in debated neurological syndromes, but 

also in unambiguous neurological disorders such as traumatic brain injury and CVA. In these 

unambiguous disorders the patient may also not be motivated to make the best of it. When 

administering a neuropsychological investigation, the neuropsychologist always has to consider 

the possibility that results are influenced by reduced effort and thus may not reflect the optimal 

cognitive capacities of the patients. However, it is possible that with increasing severity of the 

neurological disorder, it will be more difficult to discern between (extremely) low performance 

due to the cognitive disorder and insufficient effort. 

Neuropsychological profile of patients with suspected CTE exerting sufficient effort

If insufficient effort is indeed a major complicating, but until now neglected, issue in the 

diagnosis and treatment of CTE, it is highly important to study the neuropsychological profile 

of patients with suspected CTE, ruling out the possibility that their scores are negatively 

influenced by insufficient effort. Such a study would help to shed some light on the debate as 

to whether neuropsychological problems of CTE patients can indeed be associated with solvent 

exposure, and not be explained by other factors such as insufficient effort or psychiatric or 

neurological comorbidity.

Our study (Chapter 5) revealed that patients with suspected CTE exerting sufficient effort 

on the neuropsychological assessment procedure had mild neuropsychological problems in 

information processing speed and in memory and learning. We used very stringent criteria to 

select our subgroup of patients who exerted sufficient effort, and this strict selection process 

might have resulted in an underestimation of neuropsychological problems associated with 

CTE. We also found a significant dose-response relationship between severity of exposure and 

information processing speed. These findings are consistent with previous neurological and 
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neuro-imaging studies on severe solvent exposure and its effect on the central nervous system, 

describing predominantly white matter changes in solvent abusers and heavily exposed persons 

(1,2,3), although a recent review suggests that it is premature to draw reliable conclusions with 

respect to the presence or absence of nervous system damage related to the common properties 

of organic solvents (4). It might seem surprising that specific attention deficits were not found 

in the patient group, whereas attention problems are among the most frequently reported 

daily problems by CTE patients. It must be realised, however, that basic mental slowness of 

information processing influences performance on all attention tasks, and when controlled 

for this basic slowness, specific attention problems may disappear. Nevertheless, in everyday 

life these problems are experienced as problems in attention. This finding is also described for 

severe closed head injury patients (5).

One methodological issue has to be pointed out:

In this study more than 40 per cent of the original group referred to the solvent teams 

was excluded according to their unimpaired neuropsychological performance on the 

Neurobehavioural Evaluation System (NES assessment). We had good reasons for choosing the 

NES as a selection instrument, for it is part of the diagnostic protocol advised as a core battery 

by the World Health Organisation (6). While the three stage diagnostic process is useful in the 

clinical setting, it is not certain whether the exclusion of so many subjects has biased the results 

of the studies described in this thesis. Because there are no neuropsychological data on the 

rejected group this group cannot be easily compared to the group with complete data. There are 

two possibilities for bias. Firstly, if the criterion of 2 abnormal scores on the NES is not sensitive 

enough, it might well be that the neuropsychological problems of the patient group have been 

underestimated. However, it also be argued that selecting individuals based on their poor NES-

scores makes it probable that they have poor scores on the more specific neuropsychological 

assessment as well. The NES-data of the selected group, when compared to the excluded group, 

indicated that the groups did not differ regarding their profile on the NES: on all tests (except 

the Tapping tests) the selected groups had more problems than the excluded group. 

The neuropsychological profile of selected patients showed highly specific deficits in the 

domain of memory and information processing speed. International diagnostic criteria in the 

future should require deficits in these two domains. The present core battery, mainly focused 

on visuomotor speed, attention and short-term memory probably is not specific enough for this 

population.  
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Treatment possibilities for patients with diagnosed CTE

The third section of this thesis was devoted to psychological treatment for patients with 

diagnosed CTE. 

The objective of chapter 6 was to establish evidence-based recommendations for psy-

chological treatment or cognitive rehabilitation for CTE patients. However, an initial literature 

search showed there to be very few evaluation studies concerning psychological treatment 

for patients with CTE, and not one of them was a randomised controlled study. Therefore we 

turned to outcome studies of equally controversial syndromes characterised by a comparable 

symptoms cluster of cognitive and neurasthenic complaints, namely the chronic whiplash 

syndrome and the chronic fatigue syndrome (CFS). One could argue that CTE differs from 

these syndromes, in that the cognitive deficits of CTE patients probably are the direct result of 

neurotoxic exposure, and not, as hypothesized in CFS and whiplash, the result of fatigue or pain 

related behaviours (7,8). On the other hand, the impact of the cognitive problems on daily life 

is always the result of an interaction between neurotoxic effects of exposure, individual coping 

capabilities and psychosocial support. As in whiplash, CTE patients suffer from problems they 

do not feel themselves responsible for. The role of posttraumatic stress, which may result from 

these experiences and may lead to a lower performance on cognitive tests, is discussed for both 

whiplash and CTE (9,10). Our review suggested that a combination of cognitive behavioural 

techniques focused on inadequate illness beliefs and inadequate coping with fatigue could be of 

use for patients with CTE. There was also evidence the cognitive deficits of patients with CTE, 

which are directly associated with brain damage, might possibly best be treated by cognitive 

rehabilitation focused on compensatory memory strategies (11). 

Chapter 7, the final study of this thesis, was devoted to a treatment evaluation study of a newly 

designed psychosocial and neuropsychological treatment for CTE patients. 

The main result of this study was that treatment had a positive, though not lasting, effect 

on cognitive (memory) functioning. There was a significant group difference between treated 

patients and controls on objective memory test performance after the entire treatment in favour of 

the treated patients. This seems an encouraging result. However, one may question the ecological 

validity of the memory tests used in this study (12). The memorisation of 15 unrelated words, for 

example, does not seem a worthwhile achievement when it comes to everyday life. The name-face 

test and the memory for stories seem to be more ecological tasks, but still these tests only are 

an approximation of everyday memory problems of the patient. On the other hand, it is a very 
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positive finding that the effects of the individualised cognitive strategy training, in which the 

participants learned to apply cognitive strategies to compensate for everyday memory problems, 

were generalised to more abstract neuropsychological tests. The positive treatment effects in this 

study did not last till follow-up. It could be that the treatment was too short, or that the patients 

forgot practicing once the treatment had finished. In future studies it would be interesting to 

compare two treatment groups: a group with regular sessions to “refresh the memory” and a group 

without such sessions. 

As to the proportion of patients with clinically relevant improvement, we found that 32% of the 

patients in the treatment group exerting sufficient effort showed a clinically relevant improvement 

on the memory tests. This seems a modest result. But it must be kept in mind that CTE is defined 

as a syndrome with irreversible cognitive deficits. Moreover, as the cognitive strategy training was 

primarily focused on compensation of everyday memory problems, the percentage of clinically 

relevant improvement at all on the memory tests seems rather convincing.  

A substantial percentage of patients and their partners was very satisfied with the treatment 

and perceived their psychosocial and cognitive functioning as improved, but these findings were 

not reflected on questionnaires reflecting psychosocial and cognitive complaints. The question 

is whether the questionnaires were responsive to individual changes in psychological and social 

functioning. Although it might well be that the self-reports of patients regarding important aspects 

of their daily life have more ecological validity than standardised questionnaires, a methodologi-

cal weakness of this study was that controls were not asked to answer these questions concerning 

self-perceived change during a same period as the participants received therapy. Our questions, 

however, were directly linked to treatment experience.

It would be a challenge to look for outcome measures that really reflect important aspects of 

life of individuals. It seems feasible to develop a standardised interview of patients and controls 

by a researcher who is blind for the treatment condition of the patient. Furthermore, it would be 

very important to focus attention on an adequate measurement of the individual treatment goals 

in future evaluation studies.  

After having completed the first part of the treatment, patients having received cognitive 

strategy training (CST) had better scores on the memory tests than patients in the psychosocial 

therapy group (PST), and they rated their cognitive functioning as improved. Patients in the PST 

group, however, were significantly more satisfied than patients in the CST group, but did not 

differ from the PST group in their ratings of psychosocial change. Thus, one could say that even 

if patients felt more satisfied after the psychosocial therapy, the cognitive strategy training was 
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more effective. It could be that the mutual sharing of problems related to CTE was rewarding 

and satisfying eventhough it did not contribute to a diminishing of complaints. One might 

also hypothesise that sharing of problems led to more acknowledgement of the problems and 

thereby to higher scores on the questionnaires.  

Effort appeared to be an important predictor of treatment success. As a predictor of outcome 

it was more important than involvement in a litigation or financial compensation procedure. 

However, this might be partly due to our definition of litigation or financial compensation. We 

only defined patients as being involved in a litigation procedure if they were currently involved 

in a procedure. However, this information can only be based on self-report or correspondence 

known to the solvent teams. Patients compensated for sickness leave or disability were not 

classified as litigating, while a part of this group might have some interest in insufficient 

performance. 

Contrary to our expectations, the psychosocial therapy focusing on challenging inadequate 

illness cognitions and developing more active coping styles was not effective for patients with 

insufficient effort. This does not mean that treatment would not be necessary for these persons 

The development of adapted treatment programs focusing on inadequate illness behaviour 

would be very important for this substantial group. 
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