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Relationship between late objective and subjective outcomes of holistic 

neurorehabilitation in patients with traumatic brain injury 

 

ABSTRACT 

Objective: To explore the relation between objectively measured outcomes of 

neurorehabilitation and subjective self-appraisal of those outcomes in patients with traumatic 

brain injury (TBI). 

Methods: Forty-five adults (34 men; age at injury, mean ±SD, 30.1 ± 10.3 years) with 

chronic moderate-to-severe TBI (9.7 ± 5.5 years from injury; posttraumatic amnesia, 80% 

over one week) from two rehabilitation centres, in two countries. The subjects have had to 

resume working at various levels of competence following post-acute comprehensive 

neuropsychologically oriented neurorehabilitation, and experienced no functionally 

incapacitating, medical or psychological problems, for a minimum of six months after 

discharge. Objective outcome measure was the level of work competence attained post-

rehabilitation transposed from the descriptions of the types of work attained by each subject 

into a number along a 10-point scale. Subjective outcome measure was the personal 

evaluations by ratings in six consequences of rehabilitation (effort during rehabilitation, 

meaning in life, productivity, acceptance, social life, and intimate relationships) along a 10-

point scale.  

Results: The attained work competence was statistically significantly related to the subjective 

self-appraisal of the ability to establish intimate relationships [odds ratio (OR), 1.79; 95% 

confidence interval (CI), 1.20-2.68; P=.005]. Otherwise no association between subjective 

ratings and the levels of work was found. Of the patients, 67% attained competitive, 22% 

subsidised, and 11% volunteer or sheltered work. The subjective self-rated outcomes of the 
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patients were relatively good [median, lower quartile (Q1) - upper quartile (Q3): 8 to 9, 7 to 8 

- 8 to 9 out of 10]. The lowest ratings were observed for the ability to establish intimate 

relationships (8, 7-8 out of 10). 

Conclusions: The results support the need to evaluate rehabilitation outcomes involving both 

objective measures and subjective appraisals of them. The findings suggest that community 

functioning and satisfaction with that are distinct aspects of the subjects´ experience that must 

be considered in the evaluation of rehabilitation. It seems that comprehensive 

neurorehabilitation improve outcome, and TBI patients with tailored placements were largely 

satisfied with the areas of wellness in their life. Additional larger controlled studies are 

needed to clarify how composition of neurorehabilitation and individualisation in outcomes 

assessment might enhance the outcome of TBI rehabilitation. 
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Relationship between late objective and subjective outcomes of holistic 

neurorehabilitation in patients with traumatic brain injury 

 

Worldwide, traumatic brain injury (TBI) is a leading cause of injury-related disability which 

often contributes to long-term and serious consequences on cognition and communication, 

behaviour, mood, motor skills, and general health conditions which have a profound effect on 

the quality of life (QoL) of the person injured, as well as on his or her family and friends, 

community, and society in general with substantial economic burden in health care.1-3 The 

sequela of TBI often lead to difficulties with activities of daily living, community integration, 

employment, family functioning, social participation, and relationships.1-3 TBI is associated 
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with all ages, but crucially affects young people at their productive age.1-3 For many patients 

TBI can have a lifelong impact on health and well-being.3 Evidence on long-term studies 

suggests that patients with TBI can show improvement or deterioration of functional 

outcomes many years after injury.3,4 Moreover, TBI might be an important modifiable risk 

factor for a variety of neurological illnesses and late neurodegenerative disorders.3,5 Findings 

on potential changing long-term consequences could inform systems of care to target long-

term health-management with proactive health-maintenance and rehabilitation interventions 

to improve health and QoL of patients suffering from TBI.2, 6 

 

Rehabilitation for patients with TBI is a complex process.  Premorbid functioning, nature and 

severity of TBI, and levels of social support have an impact on it, and different rehabilitation 

interventions are appropriate at different phases after the injury.1-3 Rehabilitation after TBI 

should address many aspects of a brain injured individual with appropriate therapeutic 

interventions for cognitive, behavioural, emotional, interpersonal, and physical skills while 

increasing awareness and understanding of a new self with the goal of alleviating disability 

and handicapping conditions.3,7-10  Growing evidence states that the diversity of disability 

after TBI is best served through comprehensive, holistic, and neuropsychologically oriented 

rehabilitation programmes delivered by a multidisciplinary team, in close collaboration with 

the patient and family, in terms of reducing psychosocial problems and increasing community 

integration, productivity and employment.3,11-17  

TBI affect multiple outcome domains, and it is growingly evident that also the outcome 

assessment should be multidimensional to show treatment effects or serve as endpoints for 

clinical studies.3 However, composite measures of outcome are lacking and diverse measures 

for assessing outcome after TBI are available. Regardless, the use of combinations of 

measures is called for to guide improved clinical management after TBI.3 Traditionally, the 
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emphasis in evaluating the efficacy of various rehabilitative interventions has been on 

objective (external) measures, such as psychometric test performance15 or community 

integration measures, social engagement, and productive activity or return to work.13,18-20 

However, solely adopting an objective metric often does injustice to the values and goals of 

the person served.21 While there has already been a shift from psychometric to functional 

measures, there is still a need for further shift to include also subjective (experiential) 

measures, which reflect the consumer´s perspective more adequately.22  In the evaluation of 

outcomes of TBI rehabilitation it has become increasingly essential to capture the patient's 

own perspective whether the activities targeted by rehabilitation are those most valued by the 

patients and contribute most to their QoL and subjective well-being.23,24 

 

The relationship between subjective well-being and objective indicators of rehabilitation 

outcomes, such as community integration, has been explored in some studies.25-29 It seems 

that for the most part findings have shown only low or modest association between life 

satisfaction and components of community integration.25,27,29 Higher levels of any given 

community activity will not necessarily be valued by the individual him/herself, and may not 

be enough to improve life satisfaction.26 On the other hand, Heinemann and Whiteneck28 

found that global life satisfaction was positively related to social integration and productivity. 

The lack or incongruity of association between community activities and the subjective 

appraisal of them is a major challenge to outcome measurement after TBI and has important 

implications for the targeting of rehabilitation interventions.26 In a cross-cultural, unpublished 

pilot study involving 201 TBI patients, Ben-Yishay and collaborators30 sought to test whether 

the hypothesized association between an objective outcome of neuropsychological 

rehabilitation (level of work or productivity) and six subjective measures of self-appraisal 

(effort during rehabilitation, meaning in life, productivity, acceptance, social life, and intimate 
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relationships) would be confirmed. They found that the level of work or productivity attained 

following discharge from comprehensive neuropsychological rehabilitation was associated 

with how patients rated themselves in the six subjective areas of self-appraisal. 

 

The aim of the present study was to re-examine the claim of Ben-Yishay and collaborators30 

that the objective outcome (level of work or productivity) were associated with the six 

subjective areas of self-appraisal in a group of TBI patients who underwent intensive holistic 

neuropsychologically oriented rehabilitation.  

 

The study has been approved by the local institutional review boards in the Käpylä 

Rehabilitation centre and the Reade Centre for Rehabilitation and Rheumatology and 

conforms to Helsinki Declaration.  

 

 

Methods 

Participants 

The study sample consisted of adult TBI patients that were recruited from two post-acute 

comprehensive neurorehabilitation programmes in Europe, one sample from the Käpylä 

Rehabilitation Centre, Helsinki Finland, and the other sample from the Reade Centre for 

Rehabilitation, Amsterdam, the Netherlands. Both patient samples included patients who were 

consecutively admitted to the two programs. Both holistic neurorehabilitation programmes 

address cognitive, meta-cognitive, affective and interpersonal concerns within the settings of 

therapeutic community types of programmes.11,31 Psychotherapy and cognitive training are 

carried out in individual and group formats. In addition, important elements of the holistic 

programmes are tailored and supported work trials, as well as follow-up procedures. The 

objective is that the TBI individual may attain acceptance and find meaning in his or her life 
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after rehabilitation. On completion of the programme, patients should also have substantial 

knowledge about TBI, giving them a sound basis for understanding and coping with TBI-

related changes and for participating in productive living according to their own best self-

interests. The pioneering works of Goldstein,32 Ben-Yishay,15 Diller,33 Christensen,16 

Prigatano14 and their colleagues have provided both the theoretical rationale as well as the 

remedial and psychotherapeutic techniques for such programmes. 

 

In addition to the holistic neuropsychological rehabilitation, both of the programs have a 

multidisciplinary staff, including physical therapists, and social workers or vocational 

therapists. Moreover, the staff of the Finnish program contains professionals in neurology, 

speech and language therapy, occupational therapy, art therapy and nursing. The patient-staff 

ratio in the Finnish program is 1:1.5, and in the Dutch program it is 1:1. The total number of 

treatment hours is approximately 150-160 hours in the Finnish inpatient program, and 220-

230 hours in the Dutch day treatment program. The Finnish INSURE programme (the 

Individualised Neuropsychological Subgroup Rehabilitation) has been described in detail 

elsewhere.13 

 

The inclusion criteria in this study were (1) voluntary agreement to participate; (2) underwent  

systematic neuropsychological rehabilitative treatments in a holistic neurorehabilitation 

programme; (3) residing in their respective communities (i.e. not requiring custodial care); (4) 

resuming working in a capacity commensurate with their post rehabilitative abilities 

following a holistic neurorehabilitation programme for a minimum of six months after 

discharge; and (5) experiencing no functionally incapacitating medical or psychological 

problems following a holistic neurorehabilitation programme for a minimum of six months 

after discharge. 
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Demographic and injury-related information was obtained from hospital files. The 

neuropsychologic sequelae of the patients consisted of various combinations of problems 

common to TBI, including tendency to fatigue, slowness of information processing, disorders 

of attention and concentration, disorders of learning and memory, disturbances in executive 

skills, difficulties in modulating affective states, and disorders of language communication. 

The patients were independent in their daily life activities and had only slight physical 

disabilities. 

 

Patients´ pre-morbid personal, vocational and social adjustments were also estimated. Pre-

morbid estimates of adjustment were based on clinical-team consensus among members of 

the respective teams along a 5-point rating scale (consistently good, mostly satisfactory, 

occasionally/slightly problematic, considerably problematic, and consistently troubled) by 

using hospital files and clinical interviews of the patients and their significant others. Patients’ 

level of intellectual functioning (IQ) at the time of their attendance to the rehabilitation 

program was estimated from their neuropsychological assessment files on the of basis of 

neuropsychology staff consensus as follows: within the borderline range IQ over 65 to 80; the 

average range IQ over 80 to 110; the high average range IQ over 110 to 120; and the superior 

range, IQ over 120. 

 

 

Measures 

Objective outcome measure. The staff neuropsychologists interviewed in detail the patients by 

phone to get adequate descriptions of their actual pre-injury occupation and the post-

rehabilitation type or scope of their productive activities.  Attained types of work were 
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transposed along a 10-point scale by an experienced neuropsychologist who was not involved 

in the patients´ care (Appendix 1). For the purpose of statistical analysis, three categories of 

the levels of work attained post discharge were used: sheltered workshop or volunteer work 

(levels 1-4), subsidised work (levels 5-6), and competitive work (levels 7-10). 

 

Subjective outcome measure. To assess the patients´ subjective self-appraisal of post 

rehabilitation outcomes an evaluation instrument shown in table 1 and developed by Ben-

Yishay and Daniels-Zide18 was used. According to Ben-Yishay and Daniels-Zide extensive 

clinical experience has shown that the six items of the self-rating instrument tend to elicit 

clinically different but meaningful information.22 They point out that in contrast to previous 

indicators of self-appraisal that focused on pathological aspects of experience such as anxiety, 

anger, and depression, the notion of self-appraisal as a metric in defining rehabilitation 

outcomes with positive connotations has been requested, and has yet been taken into account 

in the recent development of QoL measurers of TBI.34-36 

 

We mailed to the patients the self-evaluative rating scale with instructions to rate themselves 

in the six areas: effort during rehabilitation, meaning in life, productivity, acceptance, social 

life, and intimate relationships which was defined as closely acquainted or familiar. Patients 

were asked to rate the six areas along a 10-point scale from the best (a rating of 10) to the 

worst (a rating of 1) in a 2-week time in order to give them time to figure out their ratings. 

After that we phoned to the patients and asked the results of their self-ratings. If needed, we 

clarified to the patients the precise clinical meaning of the questions as intended in the study. 

Attention was especially paid to the clarification of the concept ‘intimate relationships’ 

meaning the self-appraised ability to establish close relationships in general and not only in a 

sense of a relationship to a partner. 
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Statistical Analysis 

Descriptive statistics were used to characterize the participants. The values of the variables on 

the self-appraisal scale are presented as means, medians, quartiles [lower quartile (Q1), upper 

quartile (Q)], and minimums and maximums.  

 

Because of non-normal distribution and small number of subjects, IQ and the subjective 

ratings were divided into three categories, and Kendall´s Taus were calculated to assess the 

relationship between the 3-category IQ (65-110, 110-120, over 120) and the subjective ratings 

which were also divided into three categories (cut-off points for categories vary depending on 

the variable). Univariate ordinal regression was used to assess the association between the six 

areas of self-appraisal as well as the sum of the self-appraisals and categorized level of work 

attained post discharge. Three categories for the levels of work attained post discharge were 

formed from the 10-point scale as 1-4 (sheltered workshop or volunteer work), 5-6 

(subsidised work) and 7-10 (competitive work), and test of parallel lines was used for each 

model to make sure that proportional odds assumption holds (see Appendix 1).  

 

To examine whether skewness of the distribution of the self-appraisals have an effect on the 

results, associations between the 3-category levels of work and the subjective self-appraisal of 

the areas of wellness following rehabilitation were verified by dividing each area of the 

subjective self-appraisal into two or three categories and using these categorical variables 

instead of numerical ones in the ordinal regression models as an explanatory variable.  All 

statistical analyses were conducted using IBM SPSS statistics software version 22 (Chicago, 

IL).  
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Results 

 

A total of 57 consecutively admitted participants from the holistic programs (Finnish 35; 

Dutch 22) were invited to participate the study. Seven of the participants did not meet all the 

inclusion criteria, three were unwilling to participate, and two could not be reached. The 

characteristics of the 45 eligible patients (27 Finnish, 18 Dutch), 34 men and 11 women, with 

moderate to severe (percent posttraumatic amnesia, 80% over 1 week) TBI are shown in table 

2. Their mean age was 30.1 years (±SD, 10.3y; range, 15.0-52.0y). The mean time since 

injury to evaluation was 9.7 years (±SD, 5.5y; range, 4.0-36.0y). At the time of the evaluation 

the mean time patients had been working after the holistic neurorehabilitation program was 

4.7 years (±SD, 2.3y; range, 0.7-8.0y).  The pre-injury estimated personal, vocational and 

social adjustments were within the ‘consistently good’ or the ‘mostly satisfactory’ range for 

76% to 85% of the patients. The IQ levels of the patients within the average range were 44%, 

and 40% of the patients with IQ levels above average range. The 3-category IQ was not 

significantly related to any of the 3-category subjective areas of self-appraisal. 

 

Sixty-seven percent of the patients attained competitive employment, 54% part-time and 13% 

full-time work capacity.  Twenty-two percent attained subsidized and 11% volunteer or 

sheltered workshop work ability. Figure1 shows the number of the patients classified 

according to the level of work competence achieved after rehabilitation.  

 

Results of the self-appraisals in six areas of wellness following rehabilitation are presented in 

table 3. Median for the different areas of self-ratings was between 8 and 9 (Q1-Q3: 7 to 8-8 to 
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9) out of 10. The lowest ratings were related to the ability to establish intimate relationships 

(8, 7-8 out of 10). 

 

Associations between the subjective self-appraisals and the 3-category level of work are 

shown in table 4. The subjective self-appraisal for the ability to establish intimate 

relationships had a significant association with the levels of work [odds ratio (OR), 1.79; 95% 

confidence interval (CI), 1.20-2.68; P=0.005]. Otherwise no association between other areas 

of subjective ratings and the levels of work attained by the subjects was found. Skewness of 

the distribution of the self-appraisals did not have an effect on the results.  

 

 

Discussion 

 

The main finding of the present study was that the levels of work obtained and the self-

appraised ability to establish intimate relationships were associated for persons with TBI after 

holistic neurorehabilitation. The higher was the attained work ability (sheltered workshop or 

volunteer, subsidised work and competitive work) the better was the self-rated ability to 

establish intimate relationships. Otherwise, the levels of work were not associated with the 

subjective self-appraisals in the other areas.  

 

The procedure to verify associations between the levels of work and the subjective self-

appraisal of the areas of wellness following rehabilitation showed that the skewness of the 

distribution of the self-appraisals did not have an effect on the results, and still the ability to 

establish intimate relationships remained the only area of self-appraisal to have a significant 

association with the level of work attained. Results also showed that the self-rated ability to 
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establish intimate or closely acquainted relationships had the lowest self-rating for the 

patients in both programmes. We think that this observation is important at a number of 

levels. Keeping a job and handling higher level responsibilities often means getting along 

with people and understanding their needs as well. Research on TBI and employment is full 

of examples of emotional dysregulation, behavioral problems and lack of awareness of one´s 

deficits being particularly disabling in relation to achieving and maintaining gainful 

employment.37,38 These factors have also been perceived as barriers to relationships, in 

particularly intimate, after TBI.38 Especially mood swings, irritability states and unpredictable 

patterns of behaviour have been shown to impose the greatest strain on personal 

relationships.39,40 The neurobehavioural and emotional problems may actually be the major 

challenge for facing rehabilitation and for enhancing efforts at community adjustment, 

intimate relationships, productivity, and overall well-being in life after TBI.41 

 

Given that the majority of subjective self-rated outcomes and the vocational outcome showed 

no significant relationship, our results are consistent with previous studies that have noted 

dissociation between functional outcomes and subjective well-being, especially for patients 

with chronic TBI.25,35,42 These findings again suggest that community functioning and 

satisfaction with functioning are distinct aspects of participants’ experience that must be 

considered in the evaluation of rehabilitation for patients with TBI. The findings suggest that 

the relationship between objective indices of functional outcomes and subjective well-being is 

moderated by subjective meanings and values assigned by patients. This incongruity of 

association between objectively measured outcomes and subjective appraisals of them has 

implications for the targeting of rehabilitation interventions and places a challenge to 

outcomes measurement. The use of outcome measures that cover composite outcome domains 

is needed to guide improved clinical management after TBI.3,26 According to Ben-Yishay and 
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Daniels-Zide 22 conventional ways of viewing outcomes in terms of parameters of self-care, 

ambulation, speech, and ability to perform work-related tasks misses the bigger picture of 

rehabilitation, and also deprives professionals of a meaningful way to determine when and 

whether the person has reached full rehabilitation potential.  

 

Of the 57 consecutively admitted patients who were invited to participate the study, five of 

the excluded patients were those who had not resumed working following discharge from 

holistic rehabilitation which was an inclusion criterion. This means that around 90% of all the 

patients had achieved at least some level of work competence and were productive after the 

rehabilitation.  The rate of productivity is quite consistent with that found in the previous 

studies on the efficacy of comprehensive rehabilitation programmes for post-acute patients 

with TBI when also volunteer work and sheltered work were taken into account. 9,14,16,18 

 

Most of the patients (53%) attained part-time competitive employment, and 31% attained 

subsidised or volunteer work ability. Notably, only 13% attained full-time competitive 

employment and solely one of them could resume in a job for which he had received 

academic training pre-injury (as the most demanding level of work in the 10-point scale). 

Return to work (RTW) rates are highly variable across the literature. Despite advances in 

critical care and rehabilitation methods, changes in disability legislation, and increasingly 

important economic reasons, the research literature has constantly documented that RTW 

rates remain low.43,44 According to a recent systematic review of RTW studies conducted by 

van Velzen and colleagues43 on average, approximately 40% of TBI patients have achieved 

RTW at both the 1- and 2-year milestones, and notably, a substantial number of them were 

neither able to return to their former work or return permanently. As a result of a variety of 

cognitive, behavioural and emotional disorders; impaired psychosocial, physical and sensory 
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functioning; and medical symptoms, individuals who sustain TBI often experience difficulty 

becoming competitively employed post injury and maintaining employment for extended 

period of time.37,43,45  

 

Essential elements in the holistic neurorehabilitation programmes are individually tailored 

placements and supported work trials which help patients to find productive activities that fit 

their abilities and interests after TBI.7,11,13,46 The effort to accomplish consistence between the 

capabilities of the patients and the requisites of the work or other productive activities seems 

to be crucial. Such interventions are used in a less systematic way—if at all—in traditional 

clinical care and rehabilitation. It is noteworthy, that RTW as such does not guarantee good 

psychosocial adjustment.47 ONeill et al.48 suggested that part-time employment might be 

superior to full-time employment after TBI. In their study, part-time workers had fewer unmet 

needs, were more socially integrated, and were more engaged in activities at home than full-

time workers. Full-time workers may have been so fully engaged in their work that they had 

less time and energy to pursue other life domains. These findings suggest that successful 

outcomes concerning productivity are related to the compatibility with the resources and 

capabilities of the patients after injuries. In our study the TBI patients with individually 

tailored placements were largely satisfied with the areas of wellness in their life even years 

after comprehensive holistic neurorehabilitation programmes.  

 

The patients in our study were in a quite chronic phase, the mean time since TBI to evaluation 

being nearly 10 years (mean, 9.7 years±SD, 5.5y; range, 4.0-36.0y), but not succeeded to 

resume working before the holistic neurorehabilitation programme. This note supports the 

previous findings that outcomes after TBI are not time bound and that individuals living with 
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moderate-to-severe TBI can show improvement of functional outcomes many years after 

injury, and benefit from a long-term health-management approach3.  

 

Medians of the self-ratings for the different areas of well-being (effort during rehabilitation, 

meaning in life, productivity, acceptance, social life, and intimate relationships) were 

generally quite high; 8 to 9 out of 10. These findings support the assumptions underlying 

comprehensive neurorehabilitation that it facilitates achievement of a successful outcome 

through the establishment of a meaningful and satisfactory life after TBI in the face of 

persisting limitations.9,14,22  

 

Study limitations 

This study has several limitations. The sample size was relatively small, which affects the 

generalisability of the findings. In addition, this study did not have a control group. 

Nevertheless, the primary purpose of our study was not to assess the effectiveness of holistic 

neurorehabilitation, but to explore whether objectively measured successful outcomes of 

rehabilitation and the participants´ subjective self-appraisal of those outcomes are associated. 

However, additional prospective controlled studies including also patients not involved in a 

holistic rehabilitation programme and looking at their ratings are needed. 

 

Future studies 

Additional research is needed to evaluate the contents and benefits of different rehabilitation 

interventions. This study included only subjects who had resumed working at various levels 

of competence following rehabilitation. In future studies it would be interesting to explore 

how patients with different objective outcomes, or patients who have not attained work ability 



 16 

after rehabilitation, rate their subjective well-being or QoL. Further work is also needed to 

develop composite outcome assessments to instruct improved clinical management after TBI. 

 

Conclusions 

 

The findings support the need to evaluate rehabilitation outcomes involving both objective 

measures of outcomes as well as subjective measures of the patients´ evaluations of the 

objective outcomes. These findings also suggest that community functioning and satisfaction 

with functioning are distinct aspects of participants´ experience that must be considered in the 

evaluation of rehabilitation for patients with TBI. In addition, it seems that comprehensive 

neurorehabilitation does overcome handicaps and improve outcome after TBI, and that 

patients with individually tailored placements were largely satisfied with the areas of wellness 

in their life, even for patients who are many years post injury. Additional research is needed 

to clarify how individualisation in outcomes assessment and development of composite 

outcome assessment measures might enhance the outcome of TBI rehabilitation. 
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Figure Legends: 

Fig 1 Level of work competence attained after rehabilitation at the time of evaluation for the 

participants. 

 



Table 1 Self-rating in six areas of wellness following rehabilitation (Ben-Yishay & Daniels-Zide 2000) 

 

Areas 

Rating Scale 

 
  

1 10 

    

1. My effort during rehabilitation 

to overcome the difficulties that  

were caused by my brain injury has 

been: 

 

Nothing special Outstanding 

accomplishment 

 

2. Although different from what it was 

before my brain injury, my present 

life is: 

 

Just tolerable Very meaningful  

3. Since rehabilitation, I have been  

leading a/an: 

 

Unproductive life Most productive life  

4. After rehabilitation I feel that I am: Still not at peace with 

myself  

Completely at peace with 

myself 

 

5. My social life following rehabilitation is: 

 

Most unsatisfactory Very satisfactory   

6. My ability to establish intimate 

relationships is: 

Very poor Excellent  

    

    

    

    

 



Table 2 Demographic and clinical characteristics of the study sample (n=45) 

Variable            % or Mean (SD, Range)   

Men                         75.6 

Age at injury (y) 

Time between injury and evaluation (y)  

Time at work post discharge (y) 

Education (y)  

   Basic 

   Upper secondary 

   Higher 

Mechanism of injury  

   Motor vehicle collision 

   Bicycle collision 

   Pedestrian-auto collision 

   Assault 

   Other (fall, hit by an object) 

   Unknown  

Posttraumatic amnesia  

   < 24 h 

   1-7 d 

   1-4 w 

   > 4 w 

   Not assessable or unknown 

Brain CT/MRI findings  

   CH 

   DAI 

   ICP 

   None 

Estimated pre-injury adjustment  

   Personal 

 

 

 

    

Vocational 

 

 

 

    

Social 

 

 

 

 

Level of intellectual functioning  

   Within the borderline range; 65-80 

   Within the average range; 80-110 

   Within the high average range; 110-120 

   Within the superior range, > 120 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Consistently good 

Mostly satisfactory 

Slightly problematic 

Considerably 

problematic 

Consistently good 

Mostly satisfactory 

Slightly problematic 

Considerably 

problematic 

Consistently good 

Mostly satisfactory 

Slightly problematic 

Considerably 

problematic 

30.1 (10.3, 15.0-52.0) 

9.7 (5.5, 4.0-36.0) 

4.7 (2.3, 0.7-8.0) 

 

13.3 

75.6 

11.1 

 

31.1 

31.1 

8.9 

6.7 

17.8 

4.4 

 

4.4 

8.9 

28.9 

51.1 

6.7 

 

84.4 

26.7 

37.8 

4.4 

 

48.9 

26.7 

22.2 

2.2  

 

68.9  

11.1  

17.8  

2.2  

 

55.6  

28.9  

13.3  

2.2  

 

 

2.2 

44.4 

40.0 

13.3 

 



 



Table 3 Results of self-appraisals for the participants (n = 45)  

 

 

 

 

 

 

 

 

  

 

  

 

 

Abbreviations: Q1, lower quartile; Q3, upper quartile 

 

Six areas of self-appraisal 

 

Mean 

 

Median 

 

Q1 

 

Q3 

 

Minimum 

 

 

 

Maximum 

 

Effort during rehabilitation 

 
8,6 9,0 8,0 9,0 5,0 10,0 

Meaningfulness in life 

 
8,1 8,0 7,0 9,0 4,0 10,0 

Productivity in life 

 
8,3 8,0 8,0 9,0 4,0 10,0 

At peace with oneself 

 
7,9 8,0 7,0 9,0 4,0 10,0 

Satisfaction with social life 

 
7,7 8,0 7,0 9,0 3,0 10,0 

Ability to establish intimate 

relationships 

 

7,4 8,0 7,0 8,0 3,0 10,0 

Sum of self-ratings 48,0 49,0 45,0 51,0 33,0 58,0 



 

Table 4 Three-category 

level of work attained post 

discharge explained by one area 

of self-appraisal at a time using 

univariate ordinal regression 

analysis 

 

 

 

 

 

 

 

 

 

 

 

Abbreviation: CI, confidence interval; OR, odds ratio 

 

Six areas of self-appraisal OR 95% CI P 

    

Effort during rehabilitation 

 
1.40 0.83-2.36 0.21 

Meaningfulness in life 

 
1.22 0.80-1.86 0.37 

Productivity in life 

 
0.76 0.47-1.23 0.26 

At peace with oneself 

 
1.28 0.88-1.85 0.20 

Satisfaction with social life  

 
0.98 0.66-1.46 0.93 

Ability to establish intimate 

relationships 

 

1.79 1.20-2.68 0.005 

Sum of self-ratings 1.08 0.97-1.21 0.16 

 
   



APPENDIX 1. SCALE FOR SCORING PRE-INJURY OCCUPATION AND POST 

REHABILITATION WORK COMPETENCE (Ben-Yishay & Diller 2006) 

 

Description      Score 

 

Resumed full-time (competitive) compensated work in job for which 

 the subject received academic training pre-injury   10 

Resumed part-time employment only as above   9 

Attained full-time competitive employment in a clerical or skillful work 

capacity acquired by on-the job training post rehabilitation  8 

Attained part-time competitive employment only as above  7 

Attained full-time subsidized work ability (in any area)  6 

Attained part-time subsidized work ability only as above  5 

Attained full-time volunteer (i.e. non-compensated) work ability  4 

Attained part-time volunteer work ability (only)   3 

Attained work ability in a sheltered workshop (only)   2 

Attained no work ability even in a sheltered workshop   1 

  

 

 

 


