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CHAPTER 7 

STUDY 4 - THE RELATIONSHIP OF DOMAIN VARIABLES AND 

SUBJECTIVE QUALITY OF LIFE FOLLOWING TBI 
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The results of Studies 2 and 3 provide the pre-injury estimates and 

outcomes of subjective quality of life (SQOL) for a population-based sample of 

adults following traumatic brain injury (TBI). In summary, these studies showed 

there were some differences in pre-injury ratings compared with a stratified 

normative US-based sample. There was a marked decline in SQOL ratings at 

the one and three month time-poihts following TBI. Ratings returned to near pre

injury levels at six and twelve months following injury. With the preliminary 

studies focussed on SQOL outcomes, completed, the present research· now 

seeks to identify the outcomes of a range of variables across relevant domains 

and their relationships to SQOL outcome. This information will be used in further 

research aimed at identifying predictive models of SQOL outcome following TBI. 

As noted in Chapter 3, a relatively small number of published studies 

have examined aspects of SQOL following TBI, and only a handful have 

attempted to develop predictive models of SQOL outcome (e.g., Brown et al., 

2000; Corrigan et al., 2001; Dawson et al., 2000; Novak et al., 2001; Warren et 

al., 1996; Webb et al., 1995). Most studies in the area have examined single 

variables, and none have taken a deliberate approach to exploring the 

relationships of a broad array of variables in keeping with recommendations 

from TBl/SQOL consensus conferences (Neugebauer et al., 2002; NIH, 1999). 
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7. 1 Overview of the approach to developing the predictive models 

The approach taken to identifying variables to be used in the predictive 

modelling of SQOL outcomes has been based on the recommendation that 

variables be identified from these salient domains related to SQOL, as provided 

by expert consensus groups (Bullinger, 2002; Neugebauer et al., 2002; NIH, 

1999). The variables in each domain were either identified in previous research 

as directly related to SQOL, or found to be related to a variable strongly allied 

with SQOL in the present research. Details of these variables and the research 

supporting their selection are provided in Chapter 3. 

7.2 Domains and variables to be investigated in relation to SQOL 

In developing research in this area, consensus groups have 

recommended the use of a broad array of variables that represent five relevant 

domains (Bullinger, 2002). These include: 

1. Demographic and clinical domain 

2. Physical domain 

3. Psychological domain 

4. Social domain 

5. Cognitive domain 

A full explanation of each of these domains used in the present study is 

provided in Chapter 3. Each of these domains contain a number of variables that 

will be examined in the development of predictive models of SQOL following TBI 

in Study 5. Chapter 3 also contains a detailed description of these variables and 

review of previously reported research that identified their relevance. It is 

recognised that a single research project is not able to examine every identified 
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variable. However, the present study uses a comprehensive domain-based 

approach to examining a large number of variables demonstrated or 

hypothesised to be significantly related to SQOL outcome following TBI. 

In summary, the variables in each of these domains include: 

1. Demographic and clinical domain 

• Gender 

• Age at injury 

• Education 

• Previous TBI 

• Severity of injury 

• Cause of TBI 

• Hospital admission following injury 

2. Physical domain 

• Severity of post-concussion symptoms 

• Functional independence 

• Pain 

• Fatigue 

3. Psychological domain 

• Anxiety 

• Depression 

4. Social domain 

• Community integration 

• Socio-economic status 
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e Work capacity 

s Relationship status 

5. Cognitive domain 

• Pre-injury estimate of functioning 

• Attention 

• Memory and learning 

• Executive functioning 

7.3 Aims 

Study 4 aimed to provide a comprehensive exploration of the number of 

variables recognized within the five domains of SQOL. This included identifying: 

1. The outcomes of the sample over the time-points of the study, for each of 

the variables. 

2. Any salient differences within or between groups across the time-points of 

the study on SQOL outcome. 

3. The relationships of each of these variables with SQOL outcome over the 

time-points of the study. 

7.4 Design 

The present study utilised a cross-sectional design with a population

based sample of people who had sustained a TBI. This occurred at five points in 

time following the participant's injury. Participants were assessed as soon as 

possible following injury, then at one, three, six and twelve months following 

injury. On some variables a pre-injury estimate was established at the first 

assessment. These are noted in the procedure sections of each sub-study. In 
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each case, participants were assessed once they had recovered from any 

period of post-traumatic amnesia (PTA) and after scoring 23 or greater on the 

Mini Mental Status Examination (MMSE, Folstein et al., 1975). 

7.5 Participants 

As in Studies 2 and 3, participants were adult volunteers who had 

recently sustained TBI and consented to involvement in the TBI Outcome Study 

operated by the Neurotrauma Register of Tasmania (NTR) (Slatyer & Thomas, 

2005). The participant group included 663 people who sustained a TBI. Table 

7.1 below, shows the number of participants who returned a QOLI at each of the 

time-points. 

Table 7.1 

Number of participants at each time-point following TB/ 

Time-point 

Initial/Pre-injury estimate 

1 Month 

3 Months 

6 Months 

12 Months 

n 

470 

315 

293 

226 

202 

The characteristics of the sample will be examined in detail through the 

analyses undertaken in the five sub-studies reported in the next five chapters. 
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7.6 Summary of the organization of the following sub-studies 

The following five chapters each focus on a separate domain. Variables 

identified within each domain are examined in line with the aims of this study. 

The results of these analyses are reported and discussed within the following 

five separate sub-studies. These are reported as follows in Chapters 8 to 12: 

• Chapter 8 Study 4.1 - Demographic and clinical variables 

• Chapter 9 Study 4.2 - Physical variables 

• Chapter 10 Study 4.3 - Psychological variables 

• Chapter 11 Study 4.4 - Social variables 

• Chapter 12 Study 4.5 - Cognitive variables 

Following this examination of the nominated variables within each 

domain, Study 5 develops the predictive models of SQOL for both the QOLI 

Total and Factor scores. Study 5 is reported in Chapter 13. 
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CHAPTER 8 

STUDY 4.1 -THE RELATIONSHIP OF VARIABLES IN THE DEMOGRAPHIC 

AND CLINICAL DOMAIN WITH SUBJECTIVE QUALITY OF LIFE 

This first sub-study of Study 4 focuses on examining variables in the 

demographic, clinical and pre-injury domain. In summary, Study 4 aimed to 

provide a comprehensive exploration of the large number of variables 

recognized within the five domains of SQOL. The aims of the present sub-study 

were to identify: 

1. The outcomes of the sample over the time-points of the study, for each of 

the variables in the demographic and clinical domain. 

2. Any salient differences within or between groups across the time-points of 

the study on SQOL outcome. 

3. The relationships of each of these variables with SQOL outcome, as 

measured by QOLI scores over the time-points of the study. 

Details of the design and participants in the present study were presented 

in Chapter 7. 

8.1 Variables and measures 

Research has shown there are a number of demographic and injury 

related variables that relate to SQOL outcome following TBI. Studies have 

shown that gender, age at injury, education' level, and severity of injury are all 

likely to influence SQOL outcome. It is also conceivable that the cause of injury, 

a history of previous significant TBI and the length of hospital treatment may 

affect SQOL outcome. 
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Chapter 3 provides a detailed discussion of the research findings that 

have examined these variables. Following is a summary of the findings in the 

literature and discussions of other unreported variables that have been selected 

for inclusion in the present study. 

Gender. Previous research has shown conflicting evidence as to 

differences in SQOL ratings for males and females before and after sustaining 

TBI (e.g., Heinemann & Whiteneck, 1995; Steadman-Pare et al., 2001; Seibert 

et al., 2002; Teasdale & Engberg, 2005). Limitations with these studies included 

use of global SQOL measures and in some cases small sample size. However, 

some of these studies indicate it is likely gender differences may account for 

some differences in SQOL outcome following TBI. It may be that gender 

differences are important but there is no clear evidence in TBl/SQOL outcome 

research. It is interesting to note Frisch (1994) did not find significant differences 

for gender in his normative research. This variable requires further investigation 

to determine any influence of gender on SQOL outcome following TBI, using the 

QOLI. 

Age at injury. Research has established that healthy older people 

generally rate higher SQOL than younger people (Brown & Vandergoot, 1998; 

Novak et al., 2001; Seibert et al., 2002). But younger people appear to recover 

better SQOL than those who sustain TBI later in life (Stambrook et al., 1993). 

Older adults have poorer outcomes than younger people following TBI 

(Goleburn & Golden, 2001). 

Education level. This variable has been shown to relate to key variables 

of participation following TBI, such as employment outcome (Klonoff et al., 1986; 
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Vanderploeg et al., 2003). It is likely this variable will relate to SQOL outcome 

following TBI. 

Severity of injury. The length of post-traumatic amnesia has been 

shown to be weakly related to SQOL (Dawson, 2000). There are conflicting 

results of studies that have examined the effects of severity of injury on SQOL 

outcome. Some research indicates people with moderate TBI rate poorest 

SQOL (Dijkers, 2004; Mailhan et al., 2005). Others have reported finding an 

inverse linear relationship between PTA and SQOL (e.g., Brown & Vandergoot, 

1998; Gordon et al., 1998). SQOL outcome in relation to this variable requires 

further investigation. 

Cause of TB/. Few studies have examined the effects of the aetiology 

of TBI on SQOL outcome. Research has found no differences between those 

injured in motor vehicle accidents and other causes of TBI (Hicken et al., 2002), 

poorer outcomes for people injured in assaults (Schopp et al., 2006), and poorer 

outcomes for older people who suffer falls (Cross & Trent, 2003) compared with 

other causes of injury. While sports injuries are mainly associated with mild head 

injury, recurrent TBI is a major risk for poor outcome (Cantu & Voy, 1995; 

Mccrory et al., 2000). 

Previous significant TB/. People who sustain significant head injuries 

often· do not recover to pre-morbid levels of subjective quality of life (e.g., 

Burleigh et al., 1998; Kalpakjian et al., 2004). As already indicated, repeated 

TBI has been shown to affect outcomes. The relationship of subsequent TBI to 

SQOL outcome requires further investigation (Mccrory et al., 2000). 
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Period of hospital treatment. Little research attention has been directed 

at examination of length of hospital stay on SQOL outcome following TBI. In 

examination of the relationship of a number of other demographic and clinical 

variables, Teasdale and Engberg (2005) found no correlation between length of 

hospitalisation with SQOL measures. Patients' hospitalisation is in part related to 

their period of post-traumatic amnesia and their recovery of functioning from co-

morbid physical and cognitive injuries (Ponsford et al., 1996). As such, it is likely 

that hospitalisation during the time of assessment may be reflected in poorer 

SQOL rating. Further investigation is indicated. 

Figure 8.1 shows hypothesised relationships, based on previous research 

and relationships requiring further investigation. 

Gender r~:~,, 
' ' ' ' 

Age at injury ' 

Education level QOLI Total scores 

Severity of injury 

QOLI Factor scores 

Cause of TBI 

Previous TBI 

, , 

Period of hospital 
,· , . , 

.', 
treatment • o11 9lo Relationship is hypothesized 

• -·-·+ Relationship requires investigation 

Figure 8. 1. Hypothesised relationships between variables 
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8.2 Procedure 

As in Studies 2 and 3 reported in this thesis, participants were contacted 

as soon as possible following their TBI. At initial interviews, participants were 

assessed to ensure they had recovered from any period of PTA and only 

admitted for further assessment if they scored more than 23 on the MMSE. 

Participants provided responses on the Quality of Life Inventory (QOLI), which 

was scored according to the procedure outlined in Studies 2 and 3 (see 

Chapters 5 and 6). They also provided demographic information. 

8.3 Design and analysis 

The results of this sub-study are presented in two major sections. In the 

first section, the outcomes and between groups differences over the time-points 

of the study are presented. The time-points included a pre-injury estimate on 

QOLI scores, and then one month, three months, six months and twelve months 

following injury. Analyses ultimately aimed to identify and report significant 

relationships between independent and dependent variables. Outcomes on the 

independent variables and the relationship between these and QOLI scores 

were analysed and presented for each variable in three ways. 

1. Group differences were investigated cross-sectionally, using t-tests to analyse 

for differences between two groups and one-way ANOVAs for more than two 

groups. 

2. Comparison was then made with outcomes with common participants at 

, adjoining time-points using repeated measures ANOVAs. 

3. The outcomes for a sample of participants that returned QOLls at every time 

point were examined. This is termed the Longitudinal Analysis, in which 
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repeated measures analysis of variance (ANOVA) was utilized to examine for 

effects of time and grouping on the variable of interest. 

In the second major section of these results, the results of correlational 

analysis of each variable with SQOL outcome are presented for each time-point 

of the study. The results of these analyses are summarized below. The 

complete output of these analyses is presented in the Chapter 8 folder on the 

Appendix CD. 

8.4 Results 

Results are presented for each variable as follows. 

8.4. 1 Gender 

In examining the cross-sectional distributions of the sample, there were 

some differences between male and females on QOLI Total scores over the 

time-points up to a year following TBI. Figure 8.2 shows the comparison of 

gender on QOLI Total scores across the time-points. 
2.90 ~------------------------~ 

2.70 

2.50 

2.30 

2.10 

1.90 

1.70 
--.-- Fem ales Q 0 LI Total 

--Males QOLITotal 

1.50 -1-----~----~---------~--------1 

Pre-injury 1 Month 3 Months 6 Months 12 Months 

Femalesn=159 n=98 n=110 n=78 n=71 
Males n=304 n=217 n=183 n=148 n=131 

Figure 8.2. Gender group comparison of mean QOLI Total scores. 

Figure 8.2 shows the outcome of the cross-sectional sample. The only 

statistically significant difference between males' and females' scores occurred 
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at six months, t (224) = 2.26, p < .05, (see the SPSS output in the Chapter 8 

Appendix for results of all time-points). Interestingly, at six months following 

injury, males returned to their pre-injury level, and females' scores reduced 

further at six months following TBI. At twelve months following injury, males 

again rated SQOL near their pre-injury level and females returned QOLI Total 

scores that were below their pre-injury level. Compared with both US - ·generic 

(Frisch, 1994) and Tasmanian TBI classifications (shown in Table 5.3) these 

scores were within the Average Range, that is, above the 21 st percentile. The 

interaction between gender groups between three and six months following 

injury is further examined with analysis samples at adjacent time-points below. 

QOLI Total scores: Adjacent time-points analysis 
2.90 ~---------------------------, 

2.70 -

2.50 -

2.30 -

2.10 -

1.90 -

1.70 -

x / 
--..- Females QOLI Total 

- Males QOLI Total 
1.50 _,____-~,-~-~--~-~-~-~-~---~----< I I I I I I I I I 

Females n = 5~ 
Males n= 159 

~ ~~ 
~o o<::' 

..... °J~ 
n= 63 
n= 121 

~ ro 
~ ~ 

~o ~o 
~ io 

n=52 
n= 102 

ro ro 
~ ~ 

~o ~o 
io ..... '), 

n=50 
n=97 

Figure 8.3. Comparison of QOLI Total scores for the adjacent samples. 

Figure 8.3 shows a similar pattern of decrease in scores across the time-

points as the cross-sectional outcome data shown in Figure 8.2. Repeated 

measures ANOVAs were conducted for each of the adjacent time-points. A 
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significant main effect for time was observed between pre-injury and one-month, 

F (1,216) = 13.65, p < .001, with decreases in QOLI Total scores for both males 

and females, and no interaction between groups, F (1,216) = .40, p = .53. No 

significant differences were noted for time or gender group between one and 

three months. Between three and six months, there was no main effect for time, 

F (1, 152) = .06, p = .81. There was an interaction between time and gender 

groups, F (1, 152) = 5.03, p < .05, where males appeared to return improved 

QOLI scores between time-points, and females rated poorer scores. Between 

six and twelve months, there were no effects for time or gender groups. 

Females' scores improved, however this was not statistically significant when 

examined using a paired samples t-test, t (49) = 1.48, p = .15. The results of 

these ANOVAs are shown in the SPSS output file on the Appendix CD. 

The problem of sample bias created by differential dropout of participants 

was investigated. That is, the possible influence of uncontrolled variables related 

to participants who attended early time-points and dropped-out of the research 

and therefore did not provide responses at later time-points of the study 

(Corrigan et al., 2003). Independent samples t-tests compared QOLI scores for 

participants who returned surveys at both adjacent time-points (e.g. pre-injury 

and one month, one month and three months etc) and those participants who 

returned data at only the first of the adjacent time-points (e.g. pre-injury but not 

one month, one month but not three months etc). No significant differences were 

found on QOLI Total scores between participants returning data at both adjacent 

time-points and those who attended only the first time-point, indicating there was 

no differential drop-out over time related to gender and SQOL rating. 
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QOLI Total scores: Longitudinal analysis 

A cohort of participants returned QOLls at all the time-points (n = 51 ). 

Their outcomes are shown in Figure 8.4. 

2.90 ~-------------------------~ 

2.70 

2.50 

2.30 

2.10 

1.90 

1.70 
___,._Fem ales Q 0 LI Total 

-Males Q 0 LI Total 

1 .50 -+--------.-----,..------...,--------.------j 

Pre-injury 1 Month 3Months 6Months 12 Months 

Figure 8.4. Gender comparison of QOLI Total scores for the longitudinal cohort. 

Figure 8.4 shows a slightly different pattern of outcome for males, 

compared with cross-sectional and adjacent samples analyses. Males' QOLI 

scores were lowest at three months following injury, before returning to pre-

injury levels at six months. Females' QOLI scores were observed to remain at 

about the pre-injury level, until they fell at six months following injury and then 

regained pre ... injury levels. A repeated measures ANOVA showed no significant 

effects on QOLI Total scores across the time-points, F (4,46) = .35, p = .84, or 

gender groups, F (4,46) = .21, p = .65. 

QOLI Factor scores: Cross-sectional outcome 

There were some differences between males and females on the QOLI 

Factor scores. Figure 8.5 below, shows the differences on QOLI Factor 1 

between gender groups. 
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1.90 
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-*-Females 
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1.10 -----------------------------

Pre-injury 

Females n =161 
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1 Month 

n = 101 
n=222 

3 Months 

n = 111 
n = 191 

6 Months 

n= 82 
n = 151 

12 Months 

n=73 
n = 129 

Figure 8.5. Gender comparison of Factor 1: Self-functioning and activity. 

The only significant differences between gender groups in Figure 8.5 

were at six months, t (140) = 2.71, p < .01, and twelve months, t (200) = 2.40, p 

< .05, following TBI. The SPSS output on the Appendix CD shows t-test results 

at all time-points. 

"2.90 

2.70 

2.50 

2.30 

2.10 

1.90 

1.70 

1.50 

1.30 

-.-Females --Males 

1.10 -+--------~-----~----~-----~-------' 
Pre-injury 

Females n =161 
Males n =304 

1 Month 

n = 102 
n = 222 

3 Months 

n = 111 
n= 190 

6 Months 

n= 80 
n= 152 

Figure 8.6. Gender comparison of Factor 2: Self-actualisation. 

12 Months 

n=74 
n= 126 

In Figure 8.6, the only statistically significant difference between gender 

groups was observed at six months with males returning to pre-injury levels and 

females' scores decreasing, t (230) = 2.35, p < .05. Although the females scores 
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decreased at one month, the difference between groups was not statistically 

significant, t (167) = 1.53, p = .13. 

2.90 

2.70 -A-Females ---Males 
2.50 : 2.30 : 2.10 

1.90 

1.70 

1.50 

1.30 

110 
A"e-injury 1 l\lbnth 31\/bnths 61\/bnths 1211/bnths 

Females n =161 n = 101 n = 110 n = 80 n =72 
Ma lei: n =::104 n=22::1 n= 186 n= 14~ n = 12fi 

Figure 8.7. Gender comparison of Factor 3: Family relationships and 

environment. 

Figure 8.7 shows significant differences between gender groups on 

Factor 3 scores at the pre-injury time-point, t (463) = -2.62, p < .01, with females 

rating higher scores. A difference approaching significance was observed at 

one-month, t (332) = 1. 70, p < .09. No significant differences were found at 

three, six or twelve months. 

QOLI Factor scores: Adjacent time-points analysis 

In Figure 8.8 below, a repeated measures ANOVA found a significant 

main effect for time between the pre-injury and one-month time-point, F (1, 221) 

= 9.00, p < .01, but no interaction with gender group, F (1, 221) = .43, p =.51. No 

other statistically significant effects were observed for time or gender groups on 

QOLI Factor 1. The results of the repeated measures ANOVAs are shown in the 

SPSS output on the Appendix CD. 
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Figure 8.8. Comparison of QOLI Factor 1: Self-functioning and activity scores 

for the adjacent time-point samples. 
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Figure 8.9. Comparison of QOLI Factor 2: Self-actualisation scores. 
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n=55 
n= 95 
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/ 

Figure 8.9 shows a number of differences over time and between gender 

groups on these adjacent time-point analyses. A repeated measures ANOVA 

found a significant main effect for time between the pre-injury and one-month, F 

(1,223) = 20. 76, p < .001, with significant decreases in QOLI Factor 2 scores. 
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There was also an interaction with gender, F (1,223) = 5.54, p <.05, with 

females reporting a greater decrease in QOLI Factor 2 ratings. Significant 

increases in scores were observed between one month and three months, F 

(1, 192) = 4.00, p < .05, and an interaction between groups approached 

significance, F (1, 192) = '2.98, p < .09. Between three and six months, an· 

interaction between time and gender group was observed, F (1, 162) = 5.91, p < 

.05. No significant effects were observed between six and twelve months, with 

females rating poorer scores while males' scores increased. The results of these 

repeated measures ANOVAs are shown on the Appendix CD. 

2.90 
2.70 
2.50 • ... 
2.30 
2.10 
1.90 .... -
1.70 
1.50 
1.30 
1.10 

-~~ ~ 
-~ ~o 

Q..'rd I\. 

Females n = 60 
Males n= 163 

n=65 
n= 129 

n=55 
n = 108 

--1r-- Females ---Males 

n=55 
n=95 

Figure 8.10. Comparison of QOLI Factor 3: Family & Environment scores. 

In Figure 8.10, the only significant effect was an interaction between time 

and gender groups between six and twelve month time-points, F (1,141) = 5.56, 

p < .05. This interaction was similar to that seen in Figure 8.9. The results of the 

repeated measures ANOVAs are contained on the Appendix CD. 
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QOLI Factor scores: Longitudinal analysis 

A sample of participants' returned QOLls at all the time-points (n = 51, 32 

males and 19 females). Repeated measures ANOVAs indicated no significant 

effects for time or group. Group outcomes are shown below. 
2 .90 

2.70 

2 .50 

2.30 

2 .1 0 

1.90 

1 .70 

1.50 

1.30 

__..._Fem ales F1 -Males F1 

1.10 --~~~~-----,-~~~~--.,~~~~~.,---~~~~--,-~~~~----1 

Pre-injury 1 Month 3 Months 6Months 1 2 Months 

Figure 8.11. Comparison of QOLI Factor 1 scores of the longitudinal sample. 

In this analysis there were no significant effects for time, F (4,46) = .19, p 

= .94, or gender group, F (4, 46) = .34, p = .85. Figure 8.11 shows a slightly 

different pattern of outcome for gender groups. Males' QOLI Factor 1scores did 

not reduce at one and three months following injury in the longitudinal sample, 

as in the cross-sectional samples. 

2.90 

2.70 __....._ Fe m a le s F 2 -Males F2 
2.50 

2.30 

2 .10 

1 .90 

1. 70 

1 .50 

1.30 

1 1 0 
Pre-injury 1 Month 3 Months 6 Months 12 Months 

Figure 8.12 Comparison of QOLI Factor 2 scores of the longitudinal sample. 
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Figure 8.12 shows Factor 2: Self-actualisation scores of this longitudinal 

sample followed a similar pattern in both the cross sectional samples. There was 

no significant effect for time, F (4, 46) = .33, p = .85 or interaction with gender, F 

(4, 46) = 1.70, p = .17. 

2.90 ~-----------------------~ 

2.70 

2.50 

2.30 

2 .10 

1.90 

1 .70 

1 .50 

1 .30 

--..- Fem ales F3 ---Males F3 

1.10 -r--------.--------,------..-------..-------1 

Pre-injury 1 Month 3 Months 6 Months 12 Months 

Figure B. 13 Comparison of QOLI Factor 3 scores of the longitudinal sample. 

Figure 8.13 shows a pattern that is somewhat similar to the outcome 

shown in the cross-sectional analysis on Factor 3: Family relationships and 

environment. There was no significant effect for time, F (4, 46) = .50, p = .74 or 

interaction with gender, F (4, 46) = .48, p = . 75. 

8.4.2 Age at injury 

The range of participants' ages at the time of their TBI was 16 to 91 

years. However the sample was skewed, with 61 % of the sample aged 35 years 

or less. The mean age at injury was 35.94 years (SO= 16.92, Mdn = 31.01). As 

such, participants were grouped into four age bands for further analysis. This 

included a teenage group, two middle adulthood groups and an older adult 

group. Participants younger than the mean age were divided into two groups 

reflecting school aged adolescents (16 years to 20 years) and young adults (21 
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to 35 years). The remainder of the sample was then divided into two groups to 

reflect middle adulthood and later adulthood. Table 8.1 shows this grouping. 

Table 8.1 

Number of participants in each age group 

Age group 

16 to 20 years 

21 to 35 years 

36 to 50 years 

> 50 years 

Baseline 

111 

169 

94 

88 

1 Month 

72 

130 

58 

53 

3 Months 

71 

106 

53 

63 

QOLI Total scores: Cross-sectional analysis 

6 Months 12 Months 

53 44 

74 73 

46 37 

53 47 

Some interesting differences were observed in SQOL outcome between 

these age groups. Figure 8.14 below, compares QOLI Total Score outcomes 

between age groups following TBI. 

3.5...--~~~~~~~~~~----~~~~~~~~~~~~~~~-. 

-e-16 to 20 yrs --21 to 35 yrs -.-35 to 50 yrs """*->50yrs 

Pre-injury 1 Month 3 Months 6 Months 12 Months 

Figure 8.14. Comparison of QOLI Total Scores between age groups. 

Significant differences between age groups shown in Figure 8.14 at the pre

injury time-point were observed for the > 50 years group, who rated a higher QOLI 
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Total score than the 21 to 35 year and 36 to 50 year age groups, F (3,458) = 3.11, p 

< .05. At one month following injury, the >50 years group continued to rate 

significantly higher scores than the 21 to 35 years and 36 to 50 years age groups. 

Additionally, the 16 to 20 years age group rated higher scores than the 21 to 35 

years group, F (3, 309) = 8.41, p < .001. No significant differences were noted 

between the groups at the three, six and twelve month time-points. These results 

are provided in the SPSS output on the Appendix CD. 

QOLI Total scores: Adjacent time-point analysis 

Repeated measures ANOVAs were undertaken with samples at adjacent 

time-points to examine between and within age group differences. Figure 8.15 

below shows means of the adjacent time-point groups. 
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16 to 20 years n = 54 
21 to 35 years n = 88 
36 to 50 years n = 41 
> 50 years n = 38 

n=46 
n=75 
n=34 
n= 39 

n=43 
n =53 
n =28 
n= 39 

n =43 
n = 53 
n =28 
n = 39 

Figure 8.15. Comparison of QOLI Total scores for the adjacent samples. 

Figure 8.15 shows a significant main effect for time between the pre-

injury and one month time-points, F (1, 212) = 9.58, p < .01. There was also an 

interaction between group and time, F (3, 212) = 3.04, p < .05. The 16 to 20 

years group rated similar QOLI Total scores between the pre-injury and one 
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month time-points, whilst all other groups' scores reduced. The 16 to 20 years 

age group rated higher than the 21 to 35 years group, p < .01, and the >50 

years age group rating higher scores than the 21 to 35 years group, p < .01. 

There were no significant effects between one and three months, or the 

subsequent time-points. A longitudinal analysis was not conducted, as there was 

a very small sample size for the 36 to 50 years (n = 9), and >50 years (n = 10) 

age groups, within the longitudinal sample (N = 51). 

QOLI Factor scores: Cross-sectional analysis 

Some significant differences between age groups on QOLI Factor scores 

were identified at each time point. Figures 8.16 to 8.18 show the group means 

for each QOLI Factor score over the time-points. As there were a number of 

significant group differences found using one-way ANOVAs, these are 

presented in Table 8.2. 

3.1 

2.6 

2.1 

1.6 

1.1 

-+-16 to 20 yrs -21 to 35 yrs ...,..._ 36 to 50 yrs --*""" >50yrs 

0.6-t--~~~~_,...~~~~~.....--~~~~-.-~~~~~....-~~~~-

Pre-injury 1 Month 3 Months 6 Months 12 Months 

Figure 8.16. Comparison of QOLI Factor 1: Self-functioning and activity scores 

for the adjacent time-point samples. 
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2.1 

1.6 

1.1 

0.6-+-~~~~-.,..-~~~~-.-~~~~---..~~~~~,--~~~~ 

Pre-injury 1 Month 3 Months 6 Months 12 Months 

Figure 8.17. Comparison of QOLI Factor 2: Self-actualisation scores for the 

adjacent time-point samples. 

3.1 

2.6 

2.1 

1.6 

1.1 

Pre-injury 1 Month 3 Months 6 Months 12 Months 

Figure 8.18. Comparison of QOLI Factor 3: Family & Environment scores for the 

adjacent time-point samples. 

Table 8.2 below, shows the significant results of one-way ANOVAs. This 

analysis identified a similar pattern between the age groups on both QOLI 

Factor 1 and activity and QOLI Factor 2 at one month post-injury. There were 

also differences between age groups on QOLI Factor 3 scores, with the > 50 

years group scoring higher than all other groups at Pre-injury, and the 21 to 35 

years group scoring lower than all other groups at one month following injury. 
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Table 8.2 

Statistically significant differences between age groups for each QOL/ Factor 

score 

df F p 

QOLI Factor 1 

1 Month 16 to 20 > 21 to 35 3, 317 6.14 .0001 

16 to 20 > 36 to 50 3,317 6.14 .005 

>50 years >21 to 35 3,317 6.14 .005 

>50 years > 36 to 50 3,317 6.14 .03 

QOLI Factor 2 

1 Month 16 to 20 > 21 to 35 3,318 6.05 .0001 

16 to 20 > 36 to 50 3,318 6.05 .003 

>50 years >21 to 35 3,318 6.05 .01 

>50 years > 36 to 50 3,318 6.05 .04 

QOLI Factor 3 

Pre-injury >50 years > 16 to 20 3,460 7.35 .0001 

>50 years> 21to35 3,460 7.35 .0001 

>50 years > 36 to 50 3,460 7.35 .003 

1 Month >50 years > 16 to 20 3,318 8.37 .01 

>50 years > 21 to 35 3,318 8.37 .0001 

>50 years > 36 to 50 3,318 8.37 .02 

21 to 35 < 16 to 20 3,318 8.37 .01 

21to35 < 36 to 50 3,318 8.37 .02 
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QOLI Factor scores: Adjacent time-points analysis 

The adjacent time-points analysis showed some differences between age 

groups across the QOLI Factors, as shown below. 
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Figure 8.19. Comparison of QOLI Factor 1: Self-functioning and activity scores. 

Figure 8.19 shows the 16 to 20 years age group rating similar scores 

across time-points, whilst most other groups' scores fell and recovered over 

time. A repeated measures ANOVA found a significant main effect for time 

between the pre-injury and one-month time-point, F (1,217) = 7.63, p < .01, and 

an interaction with age group approaching significance, F (3,221) = .43, p = .09. 

There were some significant differences between groups, with the 16 to 20 

years group rating higher than the 21 to 35 years group, p < .01, and the > 50 

years group rating higher than the 21 to 35 years group, p < .05. There were no 

other significant effects for time or group over the other time-points. 
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Figure 8.20. Comparison of QOLI Factor 2: Self-actualisation scores. 

Figure 8.20 shows the 16 to 20 years age group rating consistently higher 

QOLI Factor 2 scores over the time-points, while the other groups' scores 

generally fell initially and then recovered over time. A significant main effect was 

observed for time between the pre-injury and one month time-points, F (1, 219) 

= 11.70, p < .001. There was also an interaction between time and group, F (3, 

219) = 2.98, p < .05. The 16 to 20 years group rated higher than the 21 to 35 

years group, p < .05, as did the > 50 years group, p < .05. Between one and 

three months, there was no significant effect for time, but an interaction with age 

group approached significance, F (3, 190) = 2.57, p = .06. The 16 to 20 years 

group rated higher than the 21 to 35 years group, p < .01. Whilst there was no 

significant effect for time between three and six months, a similar difference 

between groups was observed as between one and three months, F (3, 160) = 

2.19, p < .05. Between six and twelve months, there was no significant effect for 



213 

time, F (1, 142) = .60, p = .44, or interaction with group, F (3, 142) = 1.28, p = 

.28. 
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Figure 8.21. Comparison of QOLI Factor 3: Family & Environment scores. 

Figure 8.21 shows the > 50 years group scored highest across the time-

points to six months. Between the pre-injury and one month time-points there 

were no significant main effects for time, F (1, 218) = .03, p = .86. However, an 

interaction with age group approached significance, F (3, 218) = 2.14, p = .10. 

Significant differences were observed between groups with the >50 years group 

rating higher than the 16 to 20 years group, p <. 01, and 21 to 35 years group, p 

<. 001. The 36 to 50 years group rated higher than the 21 to 35 years group, p 

<. 05. There were no other significant effects for time or group between across 
/ 

the other time-points. 

The issue of participants not returning data at later time-points was 

examined for each age group. Independent samples t-tests compared QOLI 

scores for participants who returned surveys at both adjacent time-points and 
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those participants who returned data at only the first of each of the adjacent 

time-points in the cross-sectional sample. No significant differences were found 

on QOLI scores between participants returning data at both adjacent time-points 

and those who attended only the first time-point, indicating there was no 

differential drop-out related to participants' age and SQOL rating. The results of 

these analyses are provided in the SPSS output on the Appendix CD. 

8.4.3 Education 

The number of years of education for the participant group ranged from 

nil to 26 years. The mean number of years of education was 11.10 ( SD = 2.41, 

Mdn = 10.00). Given the restricted range of scores on this variable, it was 

considered likely this may inhibit correlational analysis with QOLI scores. 

(Correlations with QOLI scores are shown in the next section of these results.) 

As such, participants were divided at the median, for examination of any 

possible differences in SQOL outcome following TBI. Figure 8.22 below, shows 

the differences in QOLI Total score profile following TBI for the sample grouped 

by years of education. 

QOLI Total scores: Cross-sectional analysis 

2.90 ........--------------------------~ 

2.60 
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Pre-injury 1 Month 3 Months 6 Months 12 Months 

Figure 8.22. Comparison of QOLI Total scores for education groups. 
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No statistically significant differences in QOLI Total scores were observed 

between the groups over the time-points on independent samples t-tests. Figure 

8.23 below, shows means at adjacent time-points. 

QOLI Total scores: Adjacent time-points analysis 
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Figure 8.23. Comparison of QOLI Total scores for education groups. 

Examination of changes in scores at adjacent time-points showed a 

significant decrease in QOLI Total scores between the pre-injury and one month 

time-points, F (1, 216) = 15.99, p < .001. An interaction between time and group 

approached significance, F (1, 216) = 3.45, p < .07, with those with a greater 

number of years of education rating higher QOLI Total scores. No other 

significant effects were observed between time-points or with education groups. 

QOLI Total scores: Longitudinal analysis 

No significant effects were identified for time, F (4, 46) = .83, p = .51 or 

group, F (4, 46) = .40, p = .81 in the longitudinal sample, split at the median (N = 

51, up to 10 years group n = 22, >1 O years n = 29). The output of this analysis is 

presented on the Appendix CD. 
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QOLI Factor scores: Cross-sectional outcome 

There were no significant differences observed between groups on the 

QOLI Factor scores. The differences that approached significance were all on 

QOLI Factor 1 scores, and occurred at the three month, t (299) = 1.82, p = .07, 

six month t (231) = 1. 72, p = .09 and twelve month time-points, t (198) = 1.65, p 

= .10. In each case, those with> 10 years education rated higher QOLI Factor 1 

scores. 

QOLI Factor scores: Adjacent time-points analysis 

Significant differences between the two education groups were only 

identified on QOLI Factor 1 and QOLI Factor 2, between the Pre-injury and one 

month time-points. In both cases there was only a significant effect for time, 

with mean QOLI scores of both groups reducing and no interaction with 

education group, on Factor 1, F (1, 221) = 9. 76, p < .01, and Factor 2, F (1, 223) 

= 15.36, p < .001. The output of this analysis is presented in full on the Appendix 

CD. 

QOLI Factor scores: Longitudinal analysis 

Repeated measures ANOVAs investigated the QOLI Factors for effects of 

time and group, and found no significant effects as shown in Table 8.3. 
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Table 8.3 

Results of Repeated Measures ANOVAs for education group on QOLI Factor 

scores 

df F p 

QOLI Factor 1 

Time 4,46 .22 .92 

Education group 4,46 .84 .51 

QOLI Factor 2 

Time 4,46 .45 .77 

Education group 4,46 .50 .73 

QOLI Factor 3 

Time 4,46 .36 .84 

Education group 4,46 .43 .79 

8.4.4 Severity of injury 

The period participants were in post-traumatic amnesia (PTA) was used 

as the index of severity of TBI. In the present sample, days in PTA ranged from 

0 to 200 days. The mean number of days in PTA for the sample was 2.27 days 

(SO = 9.74, Mdn = .042 days or 1.01 hours). Russell (1977) provides six 

categories of severity of injury based on the period of PTA. The sample was 

initially grouped into these six categories as described in Table 8.4. 
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Table 8.4 

Number of participants in each severity group: Six categories 

Severity of TB I n % 

Very mild(< 5 minutes) 142 22 

Mild (5 to 60 minutes) 145 23 

Moderate (1 to 24 hours) 209 33 

Severe ( 1 to 7 days) 99 15 

Very severe (1 to 4 weeks) 37 6 

Extremely severe(> 4 weeks) 7 1 

Table 8.4 showed a strong bias within the sample towards the milder 

range of severity (Mdn = 1 hour of PTA), with a limited number of participants in 

the more severe ranges. This restricted range of scores was considered to 

potentially inhibit correlation analysis with QOLI scores. To help overcome the 

problem of such a small proportion of particjpants in the more severe groups, a 

four-category taxonomy was used in which: 

• Mild included those participants with PTA < 1 hour of PTA, 

• Moderate included those participants with 1 to 24 hours of PTA, 

• Severe included those with 1 to 7 days of PTA, and 

• Very Severe included those participants with > 7 days of PT A. 
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QOLI Total scores: Cross-sectional analysis 

Figure 8.24 shows the comparison of severity of injury group QOLI Total 

scores. 
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Figure 8.24. Comparison of severity of injury on QOLI Total scores. 

In Figure 8.24, the Very Severe group rated a higher pre-injury QOLI 

Total score than all the other severity groups. A one way ANOVA showed this 

difference was significant, F (3,442) = 3.40, p < .05. No significant differences 

were observed between groups at one month. There were differences 

approaching significance at three months, F (3,283) = 2.25, p = .08. Here, the 

Severe group's ratings were lower than the Mild group, p < .05 and Moderate 

group, p < .05. No other significant differences were observed between groups 

over the other time-points of the study. 

QOLI Total scores: Adjacent time-points analysis 

Adjacent time-point analysis showed some significant main effects for 

time and interactions with severity of injury grouping on QOLI Total scores. 
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Figure 8.25 below, shows a significant main effect for time between the pre-

injury and one month time-points, F (1,207) = 7.38, p < .01, with no significant 

interaction with severity grouping. No significant main effects for time or 

interaction with group were observed between the one and three and three and 

six month time-points. However, between six and twelve months there was a 

significant interaction between time and group, F (3,142) = 3.70, p < .05, the 

Very severe group showing scores reducing, whilst all other groups' scores 

generally increased. Post-hoe analysis did not show significant differences 

between groups. 
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Figure 8.25. Comparison of QOLI Total scores for severity of injury groups. 

A longitudinal analysis was not conducted as there was a very small 

sample size for the Very Severe group (n = 6 to 11 over the time-points). As no 

participants with Very Severe injury returned scores at all time-points, and the 

number in the Moderate and Severe groups were very small (n = 13 and n = 8 
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respectively), the results of longitudinal analysis were not reported. The results 

of all of these analyses are included in the Appendix CD. 

QOLI Factor scores: Cross-sectional analysis 

Significant differences between severity groups were identified on QOLI 

Factors 1 and 2. Group means are shown in Figures 8.26 and 8.27. 
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Figure 8.26. Comparison of severity of injury on QOLI Factor 1 

12 Months 
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Figure 8.26 shows that at the pre-injury time;.point, the Very Severe group 

rated significantly higher than all the other groups, F (3, 444) = 4.21, p <. 01, 

(Mild group, p <.05, Moderate, p <.01, Severe, p<.05, and Very severe group, p 

<.05). There were no statistically significant differences between groups at the 

other time-points. 
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Figure 8.27. Comparison of severity of injury on QOLI Factor 2 
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Figure 8.27 shows significant differences on Factor 2: Self-actualisation 

three months following injury, F (3, 291) = 4.65, p <. 01. The Severe group rated 

significantly poorer scores than the Mild group, p < .01, and Moderate groups, p 

< .001. There were no significant differences between groups at the other time-

points. Also, there were no significant differences between groups for Factor 3: 

Family relationships and environment scores. All of the results of these analyses 

are presented on the Appendix CD. 
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Figure 8.28. Comparison of QOLI Factor· 1: Self-functioning and activity scores. 

In Figure 8.28, there were significant main effects for time between the 

pre-injury and one month time-points, F (1, 212) = 6.83, p < .05, and no 

interaction with group, F (3, 212) = .90, p = .44. There were no significant effects 

between one and three, or three and six months. However, between six and 

twelve months, there was a significant interaction between time and severity 

group, F (3, 145) = .3.12, p < .05, with the Very severe group showing a 

decrease in scores and other groups showing an increase. Post-hoe analyses 

showed no significant differences between groups. A number of significant 

effects were observed on QOLI Factor 2 scores. Group means are presented in 

Figure 8.29. 



3.10 ---. 
2.60 

~ 2.10 

1.60 

1.10 

0.60 

.~<A ~ ~~ ~o 
<?."ro " 

Mild n= 97 
Moderate n= 79 
Severe n=36 
V. Severe n = 6 

--
n = 82 
n = 70 
n= 30 
n=7 

-+-Mild 
-+--Severe 

n=78 
n=50 
n=28 
n=7 

----- Moderate 
--..- V.Severe 

~ ~ 

~ ~ 
~o ~o 

<o ""' 
n=6B 
n=35 
n = 29 
n = 12 

224 

Figure 8.29. Comparison of severity of injury on QOLI Factor 2: Self-

actualisation scores. 

In Figure 8.29, a significant main effect was identified for time between 

the pre-injury and one month time-points, F (1, 214) = 5.17, p < .05, with a 

reduction in scores. There was no significant interaction between time and 

severity grouping, F (3, 214) = 1.05, p = .37. Between one and three months, a 

significant main effect was observed for time, F (1, 185) = 5.25, p < .05, with 

scores increasing between time-points, with no interaction with grouping, F (1, 

185) = 1.84, p = .14. 

Between three and six months the Mild group improved slightly, the 

Severe group made a very large improvement in scores and the Moderate and 

Very Severe groups' scores reduced. There was no significant main effect for 

time, F (1, 159) = .43, p = .51, but an interaction with group approached 

significance, F (3, 159) = 2.55, p = .06. The Moderate group rated higher scores 

than the Severe group, p < .05. 
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Between six and twelve months, the Mild, Moderate and Severe groups' 

scores improved, but the Very Severe groups' scores reduced markedly. There 

was no significant main effect for time, F (1, 141) = .27, p = .60, but an 

interaction with group approached significance, F (3, 141) = 2.47, p-= .06. Post

hoc analyses showed there were no significant differences between groups. 

The only significant main effects for time on QOLI Factor 3: Family and 

environment scores were between six and twelve months, F (1, 138) = .4.37, p < 

.05. An interaction with group approached significance between these time

points, F (1, 138) = 2.22, p = .09. Post-hoe analyses showed there were no 

significant differences between groups. On examination of the group means, the 

Mild, Moderate and Severe groups returned similar scores between time-points, 

and the Very Severe group score was greatly reduced. 

As no participants with Very Severe injury returned scores at all time

points, and the number in the Moderate and Severe groups were very small (n = 

13 and n = 8 respectively), results of longitudinal analysis were not utilised. 

8.4.5 Cause of TB/ 

The main categories of cause of TBI were transport related accidents, 

assaults, falls and sport injuries. Table 8.5 shows the numbers of participants in 

each of these groups. 



Table 8.5 

Number of participants in each etiological group 

Cause of injury 

Transport 

Assault 

Fall 

Sport 

Other 

n 

259 

192 

126 

53 

33 

QOLI Total scores: Cross-sectional analysis 

% 

39 

29 

19 

8 

5 
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There were no significant differences in QOLI Total scores between 

causes of injury groupings, across the time-points of this study. However, 

people suffering sports injuries rated highest QOLI scores most consistently. 

Those who suffered transport accidents rated poorest scores at one and three 

months. 
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QOLI Total scores: Adjacent time-points analysis 
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Figure 8.30. Comparison of cause of injury on QOLI Total Scores 

The only significant effect in the adjacent time-points analysis was for 

time between the pre-injury and one month time-points, F (1, 195) = 5.42, p < 

.05, with all except the group who suffered falls showing a decrease in scores. 

There was no interaction with group between these time-points, F (4, 195) = 

1.23, p = .30. There were no other significant effects for time or interactions with 

cause of injury grouping across the other time-points. 

QOLI Factor scores: Cross-sectional analysis 

Figure 8.31 below, shows the only significant difference between QOLI 

Total scores was observed between the cause of injury groups on Factor 2: Self-

actualisation, at the three month time-point, F (3, 261) = 2.60, p <. 05. 

Participants with transport related injuries rated lower than those with assault, p 

< .05, and sports injuries, p < .05. Those with sports injuries rated higher than 

those who suffered falls, p < .05. 
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Mean Factor 2 scores are shown in Figure 8.31. Those participants who 

suffered sports injury rated highest over the later time-points. 

3_00 --+-Transport -Assault ___.,_Fall -*-Sport --0-0ther 
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1.50 

1.00 .,._----------~------------------< 

Pre-injury 1 Month 3 Months 6 Months 12 Months 

Figure 8.31. Cross-sectional comparison of QOLI F'actor 2 scores 

QOLI Factor scores: Adjacent time-points analysis 

Significant effects were identified on Factor 2, but not Factors 1 and 3. 
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Figure 8.32. QOLI Factor 2: Self-actualisation outcomes for cause of injury. 

Figure 8.32 shows those with sports injury rated QOLI Factor 2 scores 

were not significantly affected over time. A significant main effect was identified 
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for time between pre-injury and one month time-points, F (1, 202) = 6.66, p <. 

05. There was no significant interaction with group, F (4, 202) = 1.30, p = .27. 

No other significant effects were found between the other time-points on QOLI 

Factor 2. 

8.4.6 Previous history of TB/ 

A small number of participants (n = 21) reported having experienced a 

significant TBI prior to their most recent injury and admission to the present 

research. This small sample permitted only cross-sectional analysis as there 

was too few participants at each time-point for adjacent time-point and 

longitudinal sample analysis. 

Comparisons were made on QOLI scores between those participants with 

significant previous TBI and those who reported having recently experienced a 

first TBI. The only significant differences found between participants with 

previous TBI and those suffering first time injuries was on their pre-injury .rating 

of the QOLI Total score, t (286) = -2.15, p <.05, and QOLI Factor 1: Self

functioning and activity, t (288) = -2.70, p <.01. For both QOLI Total score and 

QOLI Factor 1 scores, participants who reported significant previous TBI 

returned lower QOLI scores. There were no differences between those with 

previous TBI and those suffering TBI for the first time over the other time-points 

of the study. 

8.4. 7 Period of hospital treatment· 

All participants were initially treated in the Department of Emergency 

Medicine at the Royal Hobart Hospital. The length of time individual participants 

were admitted for hospital treatment was examined. The mean length of stay 
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following injury was 7.26 days (SD = 12.04 days, Mdn = 2.42 days). The 

relationships between hospital length of stay and QOLI scores are examined in 

the next section of these results. 

8.5 Relationships with QOLI scores 

Correlations were conducted to determine the relationships of each of 

these variables with QOLI Total and Factor Scores over the time-points following 

injury. Due to the number of correlations, a significance level of p<.01 was 

adopted. The QOLI Total Score was correlated with the variables Age at injury 

and Severity of injury. 

Age at injury was found to correlate with QOLI Factor 3: Family and 

environment scores at the pre-injury time-point, r = .22, p < .01, one month time

point, r = .17, p < .01, and twelve months, r = .21, p < .01. The results of this 

analysis are shown in Chapter 8 Appendix Tables 8.1 and 8.2 on the CD. 

8.6 Discussion 

This sub-study aimed to describe the demographic and clinical 

characteristics of the sample, examine differences within and between groups 

across time-points on SQOL outcome, and identify significant relationships 

between these variables and SQOL outcome. In this section, the results for 

each variable are discussed in relation to expectations from the literature and a 

summary table is provided with those variables that will be included in further 

predictive modelling research. Limitations of the present research are also 

discussed. 

Gender. No significant difference was noted between gender groups on 

pre-injury estimates for QOLI Total scores. Given Frisch (1994) found no 
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differences in his QOLI normative study and the similarities in distributions of the 

Tasmanian TBI sample in Study Two (Chapter 5), this was expected. However, 

females rated significantly higher pre-injury estimates on Factor 2: Self

actualisation and Factor 3: Relationships and community. These findings are 

generally consistent with research by Kirkpatrick and Davis (1994) and Martin 

(1985) who found similar differences in satisfaction ratings. This finding also 

highlights the improved sensitivity of the QOLI Factor scores over exclusive use 

of the QOLI Total score in this clinical population. 

There was evidence of a difference between males and females in SQOL 

recovery over time following TBI. This pattern of outcome was shown in the 

cross-sectional, adjacent time-point samples and longitudinal analyses. Males 

indicated significant reduction in SQOL at one and three months, returning to 

pre-injury levels at six months. While females also indicated this reduction in 

scores at one and three months, they also rated lower SQOL scores at six 

months. In addition, their scores did not recover to pre-injury levels by twelve 

months, although the difference was not statistically significant. 

Males recovered to near pre-injury levels on Factors 1: Self-functioning 

and activity and Factor 2: Self-actualisation by the six month time-point. In 

contrast, females did not appear to recover to near pre-injury levels at these 

later time-points. Interestingly, on Factor 3: Family relationships and 

environment, males scores appeared not to change over time, whilst females 

scores were higher at the pre-injury time-point and decreased markedly at the 

six month time-point. This contrast between pattern of outcome for QOLI Factor 



232 

3 scores suggests that females are more deeply invested in relationships and 

emotional aspects, as tapped by these psychosocial SQOL domains than males. 

This pattern of recovery for males and poorer scores for females at six 

months following TBI is shown consistently across QOLI Total and Factor scores 

and across the three approaches to analysis of outcome. It may be that males 

are able to recover aspects of their functioning on QOLI Factors 1 and 2 that are 

most important to them, and this aids their SQOL recovery. On examining the 

QOLI domains contributing to QOLI Factor 1 and 2, these appear mainly self 

and activity oriented. In contrast to males, females appear to enjoy a richer 

psychosocial structure, as indicated by higher pre-injury estimates on QOLI 

Factor 2: Self-actualisation and particularly Factor 3: Family & environment 

scores. The disturbance to females' SQOL following TBI may therefore be more 

significant and the pathway to their recovery to pre-injury levels of SQOL quite 

different to males. Whilst this requires further investigation, it is likely this pattern 

of QOLI scores for females over the time-points will be explained by the pattern 

of outcome of other variables examined across the domains of Study 4. 

Age at injury. As predicted from previous studies and hypothesised in 

the present study, older people gave higher pre-injury estimates on the QOLI 

than younger respondents and the sample mean. This was noted particularly on 

Factor 3: Family and environment scores. This suggests strong satisfaction with 

these QOLI domains may offer some early protection against decline in SQOL 

following TBI. 

Additionally, the original standardisation study on the QOLI by Frisch 

(1994) found a very weak positive relationship between age and QOLI score. In 
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the present study, similar weak positive relationships were identified. 

Interestingly, the strongest significant relationships were with QOLI Factor 3 

scores. This supports the idea that this group of SQOL domains is significant in 

SQOL functioning and recovery following TBI. 

Contrary to predictions from the literature, older adults did not rate 

significantly poorer SQOL at the later time-points of the study. Whilst middle

age grouped adults rated lowest scores over time following injury, early 

adolescent respondents' SQOL scores seemed less affected by their injury. This 

may be due to the differences in vocational and family responsibilities for 

participants in these age groups. Adolescents may be more likely to be studying 

and living with parents, whilst middle age group participants are more likely to be 

living independently and feeling greater responsibility to work and provide for 

themselves and their families. 

Education. As hypothesised, a relationship was confirmed with 

participants with more than 10 years education rating higher levels of SQOL 

across time-points. Whilst there were no significant differences between 

education groups split at the median on QOLI Total scores, there were 

differences approaching significance at three, six and twelve months following 

TBI on QOLI Factor 1: Self-functioning and activity scores. It is likely this 

difference is due to respondents with higher education having some additional 

cognitive and psychosocial resources, which may have assisted with key 

aspects of SQOL, such as return to work (Ponsford et al., 1996). 

Severity of injury. Participants with very severe TBI (PTA > 4 weeks) 

rated significantly higher pre-injury QOLI Total and Factor 1: Self-functioning 
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and activity. Due to the extended period of PTA they endured, a relatively long 

period of time had elapsed before these participants were able to give their pre

injury rating of SQOL. This may have contributed to exaggeration of pre-injury 

functioning and SQOL, and represent their reaction to the trauma and 

incapacitation they experienced following severe TBI. Participants with severe 

TBI (1 to 7 days) rated poorest TBI at three months and significantly worse than 

other groups on Factor 2: Self-actualisation. It is likely this group was attempting 

to return to usual lifestyle activities and experiencing difficulties and frustration 

(Ponsford et al., 1996), whereas the very severe group would likely not have 

returned to these activities by this time-point. Contrary to findings in a study by 

Dawson (2000), there were no significant correlations between length of PTA 

and QOLI outcome. This may be due to the restricted range of PT A scores in 

the present sample. 

Cause of TBI. As predicted from the literature and hypothesised, the 

SQOL of participants with sports injuries was relatively unaffected by TBI. It is 

likely there were a number of differences for those injured in sports accidents 

compared with other causes of injury such as transport accidents, assaults and 

falls. These aspects may have protected those with sports injuries from 

disturbance in SQOL following injury. First, the majority (62%) of those injured 

playing sport suffered a mild TBI and were unlikely to have severe co-morbid 

injuries such as fractures or significant soft tissue damage, such as those 

involved in motor vehicle accidents. This may have meant they were able to 

resume daily activities with minimal disruption. Those injured playing sport were 

younger than those injured in transport accidents, F (4,588)= 36.4p, p < .001, 
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and falls, F (4,588)= 36.46, p < .0001, which may have also aided their recovery. 

Also, it is interesting to note the context of the injury was during leisure activity 

and that the risk of injury is generally considered as an aspect some sports 

activity. This may mean the emotional reaction to the injury may be limited in a 

sports injury, compared with those who are assaulted by another person, 

involved in a motor vehicle accident, or an elderly person whose fall may be 

interpreted as evidence of physical decline and may be linked to forthcoming 

changes in lifestyle, including loss of independence. 

Whilst not statistically significant, participants who suffered transport 

accidents rated lowest SQOL at one month showed a slower recovery on QOLI 

scores than other aetiology groups. It is likely that co-morbid trauma associated 

with these types of accidents may have contributed to a slower overall recovery 

of independent functioning. At three months following injury, participants with 

falls rated almost as poorly as those who had transport accidents. Similarity in 

pattern of scores between the falls groups and the older adults group was noted. 

This is likely to be a function of age, with falls occurring more frequently with 

older adults (Goleburn & Golden, 2001). Indeed, within the sample that returned 

initial QOLls, approximately 50% of injuries suffered by people aged> 50 years 

were a result of falls. 

It was noted people suffering assaults represented a higher than 

expected proportion of the sample (29%), compared with previous 

epidemiological studies (e.g., Tate et al., 1998 who reported assault at 9%). It is 

likely this increase has occurred as a result of rising rates of assault occurrence 

in the community. The 2004-2005 Annual Report of the Tasmania Police 
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describes a 33% increase in assaults reported to Police compared with the 

previous year (Tasmania Police, 2006a). Longer-term trends in the rates of 

reported assaults also showed increasing numbers of reported assaults 

(Tasmania Police, 2006a). In general, people suffering assault recovered SQOL 

scores to the pre-injury level by three months following injury. 

In summary, these findings were generally consistent with previous 

studies that found poorer outcomes for people with co-morbid injuries, which are 

often sustained in transport accidents and by older adults who require longer 

periods to recover from injuries (Cross & Trent, 2003; Hicken et al., 2002). 

Previous significant TBI. Participants with previous significant TBI rated 

significantly lower pre-injury estimates on QOLI Total scores and Factor 1: Self

functioning and activity. This was consistent with previous research that reported 

sustained poor SQOL outcomes for people who sustain significant TBI (e.g., 

Burleigh et al., 1998; Kalpakjian et al., 2004). However, there were no significant 

differences in SQOL between those with recurrent TBI and those experiencing 

TBI on the first occasion, over the time-points of the study. As such, previous 

TBI is not a significant predictor of SQOL outcome. 

Period of hospital treatment. The Australian Institute of Health and 

Welfare (AIHW) provide an estimate of the national mean period of hospital 

treatment following TBI of 4.6 days (O'Connor, 2002). This AIHW research also 

reported 69 percent of patien~s with TBI stayed in hospital for less than one day 

following injury. The results of the present study appear consistent with these 

previous findings. Only weak, non-significant correlations were found between 

pre-injury QOLI ratings and period of hospital treatment, indicating this variable 
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was not a significant predictor of SQOL outcome for this sample. It is 

conceivable this weak relationship may also reflect some participants' 

exaggeration of pre-injury satisfaction prior to injury. 

8.6.1 Summary of predictive relationships 

The analysis in the present sub-study has provided indications of 

variables within the demographic and clinical domain that may contribute to 

prediction. of SQOL outcome following TBI. A summary of the variables found to 

influence SQOL outcome within this domain is provided in Table 8.6. 

Table 8.6 

Summary of the variables found to relate to QOLI Total and Factor outcomes 

Variable 1 Month 3 Months 6 Months 12 Months 

Gender F2&F3 F2 Total, F1, F2, F3 F1& F3 

Age at injury Total, F1, F2 & F3 F3 

Education Total F1 F1 F1 

Severity Total, F2 

Cause of injury F2 

Note. QOLI Total score (Total}, QOLI Factor 1: Self-functioning and activity (F1}, QOLI 
Factor 2: Self-actualisation (F2}, QOLI Factor 3: Family relationships and environment 
(F3). : 

8.6.2 Limitations 

The present sub-study has identified some potential predictors of SQOL 

outcome within the demographic and clinical domain. Limitations with the present 

sub-study included the problem of sample bias related to participant drop-out and a 

limitation in the variables chosen within this domain. 
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Several strategies were employed to understand the extent and effect of the 

possibility of systematic bias within the sample, resulting from participant drop-out 

from the study and absence of their data at later time-points. Firstly, the use of 

cross-sectional analysis was supplemented by analysis of participants providing 

data at adjacent time-points as well as comparison of a longitudinal sample. No 

major differences in the patterns of outcome were identified between these three 

analyses. 

In separate analyses, the QOLI outcomes of the sample of participants who 

returned data at adjacent time-points (e.g. one month and three months, three 

months and six months) were compared with outcomes of participants who only 

retuned data at the first of these time-points. No significant differences in SQOL 

outcome were detected between these groups across the variables tested. This 

demonstrates there was likely to be no significant bias within the sample caused by 

participant drop-out and strengthens the validity of the results of the cross-sectional 

analysis. The complete SPSS output of these analyses is presented on the 

Appendix CD. 

In conclusion, this sub-study has identified outcomes, explored and generally 

confirmed hypotheses about the relationships of these variables with QOLI scores. 

These were presented in Table 8.6. No significant sample bias was detected in 

relation to participant drop-out, indicating these results are able to be generalised. 
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STUDY 4.2 - THE RELATIONSHIP OF VARIABLES IN THE PHYSICAL 

DOMAIN WITH SUBJECTIVE QUALITY OF LIFE 
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This second sub-study of Study 4 focuses on examining variables in the 

physical domain. The aims of this sub-study were to identify the outcomes of the 

sample over the time-points following injury for each of the variables, to 

establish salient differences within or between groups across the time-points on 

SQOL outcome, and report the relationships of each of these variables with 

QOLI Total and Factor scores (SQOL outcome), over the time-points of the 

study. 

Chapter 3 contains a detailed discussion of the variables in this domain. 

In summary, no previous research has investigated the relationships between 

the QOLI (Frisch, 1994) and these physical variables. However, the literature 

has shown physical complaints predominate soon after injury, and generally 

improve with time (Berger et al., 1999; Webb et al., 1995). Post-concussion 

symptoms have been shown to improve within weeks or months following mild 

TBI, and to persist for a longer period with more severe injuries (King, 1996). 

More severe TBI has been shown to impair physical and cognitive functioning 

and often improve within one to two years (Berger et al., 1999; Dikmen et al., 

1993; Webb et al., 1995). Emanuelson et al. (2003) noted an inverse 

relationship between post-concussion symptoms and health-related quality of 

life. It would be valuable to investigate whether this relationship also exists 

between post-concussion symptoms and SQOL. 
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Physical independence in everyday activities has long been recognised 

as an important element of SQOL. The Functional Independence Measure (FIM, 

Uniform Data Systems, 1996) is a widely used measure of functional 

independence. Whilst no published studies were located that have investigated 

the relationship of the FIM and QOLI, it is likely from research that has relied on 

measures of health-related QOL and life satisfaction that there will be some 

weak significant relationships with the QOLI. In research looking at relationships 

of the FIM with a measure of life satisfaction, Corrigan et al. (2001) found very 

weak non-significant relationships between FIM Motor Independence at 

discharge to relate to life satisfaction one year following injury, r = .02, and two 

years following injury r = .01, and with FIM Cognitive at one year, r = .02, and 

two years, r = .01. 

No studies were identified that examined the relationship of pain with 

SQOL outcome following TBI. However, it is likely it will have an important 

influence on SQOL outcome because it has been shown to be moderately 

related to covariates of SQOL such as depression (Breslau et al., 1994) and 

physical functioning (Hicken et al., 2002). Likewise fatigue is a common problem 

following TBI, which has not been investigated in relation to SQOL outcome. A 

recent, well designed study by Ziino & Ponsford (2005) with a small sample (n = 

49), found moderate relationships between self-rated fatigue and anxiety as well 

as depression. These results indicate it is likely SQOL outcome will be related to 

fatigue ratings. 
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9. 1 Variables and measures 

The variables measured in this sub-study include post-concussive 

symptoms, aspects of functional independence and self rated pain and fatigue. 

Post-concussion symptoms. The Rivermead Post-concussion 

Symptoms Questionnaire (RPQ, King et al., 1995) is a symptom checklist that 

was used to quantify participants' subjective experience of severity of problems 

on 16 symptoms following TBI. The RPQ requires the respondent to rate 

severity of problems on a five-point scale (O=never a problem, 1 =problem since 

TBI now resolved, 2=mild problem, 3=moderate problem, 4=severe problem). 

The RPQ Total score is calculated by summing the item scores. Further 

background information about the RPQ is in Chapter 3, and a copy of the 16 

items is attached in Chapter 3 Appendix B, on the CD. In addition, recent 

research has identified base rates for levels of symptom reporting amongst 

normal samples (Chan, 2001). The mean RPQ Total score was 9.49, SD = 8.08 

and Range= 0 to 31. 

Skilbeck and Slatyer (2006 In Press) confirmed four factors from the 

items of the RPQ. In summary, these include: 

1. Emotion: Poor sleep, Irritability, Depression, Frustration, Restlessness. 

2. Physical: Headache, Dizziness, Nausea, Noise, Photophobia, Fatigue. 

3. Cognitive: Forgetful, Poor concentration, Slowed thinking. 

4. Visual: Blurred vision, Double vision 

Items loading onto each subscale are described in Chapter 3, Table 3.1. 

No previous research was located in which the relationship of this measure with 

aspects of quality of life were investigated. 
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Functional independence. The Functional Independence Measure (FIM, 

Uniform Data Systems, 1996) is a researcher-rated measure consisting of 18 

items. A Rasch Analysis by Linacre et al. (1994) identified two domains of the 

FIM. These include: 

1. Motor items 

• Self-care 

• Sphincter control 

• Transfers 

• Locomotion 

2. Cognitive items 

• Communication 

• Social Cognition 

Scoring on each item ranges from 1 =Not able or not testable, to 7= 

Completely independent. A FIM Total score is calculated by summing scores for 

each item. A maximum score of 126 indicates complete independence on all 

items. Further background information about the FIM is in Chapter 3, and a copy 

of the 18 items is attached in Chapter 3 Appendix C on the CD. Some weak 

relationships have been demonstrated between the FIM and SQOL measures 

(e.g. Huebner et al., 2003). 

Pain. Branca and Lake (2004) explain that pain is a complex phenomena, 

affecting many people who experience TBI. Pain has been shown to be a 

significant problem following TBI, and related to depression (Breslau et al., 

1994), physical functioning (Hicken et al., 2002; Kreuter et al., 1998) and 

participation in psychosocial activity (Ponsford et al., 1996). No studies were 
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identified that examined the relationship of pain with SQOL outcome following 

TBI. However, research has demonstrated its relationship with a broad range of 

functional and psychosocial variables and indicates it will have an important 

influence. An appropriate measure of the subjective experience of pain is a 

visual analogue scale (Kenny et al., 2006). Branca and Lake (2004) ass~rted 

that use of such a scale rating pain from 0 to 10 is a useful measure of_ the 

subjective experience of pain. In the present study, "No pain" was rated 0 and 

"Most pain" was rated 10. 

Fatigue. Fatigue has been shown to be very common following TBI and 

to persist over time, particularly for people with more severe injury (Ziino & 

Ponsford, 2005). There have been few studies examining fatigue following TBI. 

However, research has shown improvement in fatigue over time for people with 

mild TBI (Middlebroe et al., 1992). A recent study by Ziino and Ponsford (2005) 

examined three measurement approaches to fatigue following TBI, and found 

that respondents with TBI reported significantly greater impact of fatigue on their 

lifestyle, reporting activities requiring physical and mental effort as more frequent 

causes of fatigue. Greater time since injury was associated with higher fatigue 

levels, independent of the effects of mood. Measures of respondents' 

experience of pain and fatigue have been successfully measured on visual 

analogue scales (Ziino & Ponsford, 2005). In the present study, fatigue was self

rated by participants on separate 11 point visual analogue scales, where "No 

fatigue" was rated 0 and "Most fatigue" was rated 10. 

Figure 9.1 below, shows a summary of hypothesised relationships, based 

on previous research and relationships requiring further investigation. 
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•. - - + Relationship requires investigation 

Rivermead Post Concussion Symptoms 
Questionnaire (RPQ) 

Functional lndependnece Measure (FIM) 

Figure 9.1. Hypothesised realtionships between variables. 

9.2 Procedure 

The procedure followed in this sub-study was identical to that described 

in Chapter 8, Sub-study 4.1. Additionally, in the present sub-study participants 

gave information to assist interviewers to complete the Rivermead Post-

concussion Symptoms Questionnaire (RPQ), Functional Independence Measure 

(FIM), and rated Pain and Fatigue on visual analogue scales. 
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The RPQ provides a Total score by summing item scores (O=never a 

problem, 1=was a problem but no longer, 2=mild problem, 3=moderate problem, 

4=severe problem) giving a possible Total score range of 0 of 64 (King et al., 

1995). RPQ Factor scores were treated as subscales of this symptom checklist. 

As the RPQ provided a uniform measure of severity of problems experienced 

with each symptom, unit-weighted composite scores were calculated 

(Tabachnick & Fidell, 2001; Thompson, 2004). Similar to the procedure for 

calculating QOLI factor scores, the RPQ items found to load onto each factor 

were summed and then divided by the number of items to yield a mean score 

that was comparable with the item score. 

The FIM Total score was calculated by summing all item scores. The 

possible range of total scores was 0 to 126, Motor domain scores was 0 to 91, 

and Cognitive domain scores was 0 to 35. The domains ~ere scored by adding 

items 1 to 13 for the Motor domain, and items 14 to 18 for the Cognitive domain. 

In each case, the domain score was divided by the relevant number of items, to 

yield a mean domain score that could be interpreted with the same scale as the 

item scores. 

Pain and Fatigue were measured by asking respondents to rate their 

experience of each on separate visual analogue scales. These were 1 OOmm 

long and marked at intervals of 1 Omm from O=none to 10 = most pain or fatigue. 

9.3 Results 

As in the previous sub-study, results are broken into two sections. In the 

first section, the outcomes over the time-points of the study are presented for 

each variable. Analysis of between and within group differences for each 
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variable is examined. In the second section of these results, the correlations of 

each variable with SQOL outcome are presented for each time-point of the 

study. 

9.3.1 Outcomes and group differences 

The outcomes as well as the between and within group differences are 

detailed separately for each variable as follows: 

Post-concussive Symptoms 

RPQ Total scores were calculated for each of the time-points following 

TBI. Mean scores are shown in Figure 9.2. 

22.00 ~---------------------------, 

20.00 

18.00 

16.00 

14.00 

12.00 

10.00 -1----------,--------.--------,-------.---------1 
Initial 1 Month 3 Months 6 Months 12 Months 

n = 525 n = 350 n = 324 n =254 n = 184 

Figure 9. 2. Mean RPQ Total scores following TBI 

Figure 9.2 shows a steady decline in RPQ Total scores, indicating lessening 

severity of symptom problems in mean post-concussive scores over time following 

TBI. Paired samples t-tests were used to examine differences between each 

adjoining time-point, including only participants who attended both time-points are 

shown in Table 9.1. 



Table 9.1 

T-test comparisons of the RPQ Total scores between time-points 

Time-point 

Initial - 1 Month 

1 Month - 3 Months 

3 Months - 6 Months 

6 Months - 12 Months 

t 

7.47 

2.84 

3.72 

.55 

df 

328 

237 

203 

151 

Note. t-score (t), degrees of freedom (df) two-tailed significance (p). 

p 

.001 

.01 

.001 

.56 
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Table 9.1 shows significant differences between adjacent time-points to six 

months following injury. The four RPQ Factor scores were investigated using similar 

analyses. Mean Factor scores are shown in Figure 9.3 below, and results oft-tests 

are shown in Table 9.2. 

-+- F1: Emotion - F2: Physical ........... F3: Cognitive ~ F4: Visual 

1.5 

tz::::::: : : 1 ! 
0.5 ... 

• • • • 
0 

Initial 1 Month 3 Months 6 Months 12 Months 

Figure 9.3. Mean RPQ Factor scores following TBI 



Table 9.2 

T-test comparisons of the RPQ Factor scores between the time-points 

Subscale 

Emotion 

Physical 

Cognitive 

Visual 

Time-points 

Initial - 1 Month 

1 Month - 3 Months 

3 Months - 6 Months 

6 Months - 12 Months 

Initial - 1 Month 

1 Month - 3 Months 

3 Months - 6 Months 

6 Months - 12 Months 

Initial - 1 Month 

1 Month - 3 Months 

3 Months - 6 Months 

6 Months - 12 Months 

Initial - 1 Month 

1 Month - 3 Months 

3 Months - 6 Months 

6 Months - 12 Months 

t 

3.07 

1.90 

3.12 

.93 

10.32 

3.64 

3.20 

-.08 

3.02 

1.54 

1.84 

.51 

4.99 

.58 

1.37 

.87 

df 

328 

237 

204 

152 

328 

238 

203 

151 

328 

238 

204 

152 

328 

238 

204, 

152 

Note. t-score (t ), degrees of freedom (df) two-tailed significance (p). 

p 

.002 

.06 

.002 

.35 

.001 

.001 

.002 

.94 

.003 

.13 

.07 

.61 

.001 

.57 

.17 

.39 
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Functional Independence 

Mean Total and sub-scale scores were calculated for the Functional 

Independence Measure (FIM) for each time-point following injury. These are 

shown in Figures 9.4 and 9.5 below. 

125.00 

120.00 

115.00 

Initial 1 Month 3 Months 6 Months 12'Months 

n= 538 n = 351 n = 332 n =265 n = 214 

Figure 9.4. Mean FIM Total Scores following TBI 

Figure 9.4 shows an increase in scores from the Initial time-point, taken 

immediately following injury. This increase in scores indicates increased 

independence for this sample with time following TBI. Paired sample T-tests 

comparing the initial FIM Total scores with scores with the other time-points 
I 

showed significant differences at one month and three month time-points, as 

shown in Table 9.3 below. 



Table 9.3 

T-test comparisons of the FIM Total score between time-points 

Time-point 

Initial - 1 Month 

1 Month - 3 Months 

3 Months - 6 Months 

6 Months - 12 Months 

t 

-3.13 

-3.26 

-1.26 

.64 

df 

339 

240 

209 

177 

Note. t-score (t ), degrees of freedom (df) two-tailed significance (p). 

p 

.002 

.001 

.21 

.52 
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Table 9.3 shows significant differences between the FIM Total score and 

scores at the one month_ and three month time-points following injury. Figure 9.5 

shows the domain scores of the sample over time following TBI. 

7.00 ~------------------------~ 

6.90 

6.80 

6.70 
"""'*"""Motor 

-Cognitive 

6.6Q-1------.-----------.-----.---------,---------1 

Initial 1 Month 3 Months 6 Months 12'Months 

Figure 9. 5. Mean FI M domain scores. 
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Figure 9.5 shows greatest increases in scores were observed in Motor 

scores. Paired samples t-tests for the sub-scales showed significant 

improvement in independence on the motor domain up to one and three months. 

Results of these analyses are shown in Table 9.4. 

Table 9.4 

T-test Comparisons of the FIM domains between· time-points 

Domain 

Motor 

Cognitive 

Time-points 

Initial - 1 Month 

1 Month - 3 Months 

3 Months - 6 Months 

6 Months - 12 Months 

Initial - 1 Month 

1 Month - 3 Months 

3 Months - 6 Months 

6 Months - 12 Months 

t 

-3.57 

-2.98 

-1.31 

.91 

-.29 

-1.45 

-.13 

-.40 

df 

339 

240 

209 

177 

339 

240 

210 

178 

Note. t-score (t ), degrees of freedom (df) two-tailed significance {p). 

p 

.0001 

.003 

.19 

.37 

.77 

.15 

.90 

.70 

In this analysis of both FIM Total, Motor and Cognitive scores, the sample 

means are seen to increase to near the maximum possible scores by three 

months following injury. This raises the issue of restricted range of scores on 

this measure, which could be likely to present problems in later correlational 

analysis with the QOLI Total and Factor scores. 
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Further investigation of the relationship of the FIM with the QOLI scores 

was therefore undertaken using group-based analysis. As a large proportion of 

the sample returned maximum scores at each time-point following injury (Initial 

56%, 1 Month 64%, 3 Months 72%, 6 Months 73%, 12 Months 77%), the sample 

was divided into two groups. These groups contained respondents with 

maximum scores and those with a score less than the maximum value. 

Independent samples t-tests were conducted across· the QOLI Total and Factor 

scores. In summary, no significant differences were found between those with 

maximum scores on the FI M at initial assessment immediately following injury 

on pre-injury estimates of QOLI Total and Factor scores. However, at all the 

other time-points, significant differences were found between these groups on 

the QOLI Total score, Factor 1: Self-functioning and activity and Factor 2: Self

actualisation scores. Details of this analysis are presented in Chapter 9 

Appendix Table 9.1 on the CD. 

In addition to this cross-sectional analysis in which QOLI scores were 

examined for differences based on independence grouping at each time-point, 

investigation of QOLI scores was undertaken using grouping based on initial 

time-point FIM scores. In summary, only a difference approaching significance 

was observed for Factor 3: Family and environment, was found for Pre-injury 

estimates, with participants with scores reflecting less than full independence on 

the FIM rating higher QOLI scores. At one month following injury, significant 

differences were found for initial FIM grouping, on QOLI Total, Factor 1 and 

Factor 2 scores, with those who were fully independent at the initial time-point 

rating highest scores. Similarly, significant differences were also found between 
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independence groups on Factor 1 and 2 scores at three months, and differences 

approaching significance were found at six months. Further details of this 

analysis are presented in Appendix Table 9.2. 

Pain and Fatigue 

Mean scores were calculated for both Pain and Fatigue visual analogue 

scales, and charted over the time-points of the study. The trends in these means 

are shown below in Figure 9.6. 
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FatiQue n = 432 

1 Month 

n=204 
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3 Months 
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6 Months 

n =230 
n =240 

Figure 9.6. Mean Pain and Fatigue Scores following TBI 

12 Months 

n = 210 
n=210 

Figure 9.6 shows a reduction in both Pain and Fatigue ratings over the 

time-points of the study, with Fatigue rated higher than Pain across all time-

points. Paired samples t-tests separately compared adjacent Pain and Fatigue 

ratings. Significant differences indicated improvement in ·ratings between the 

Pain ratings to three months and Fatigue to one month following injury. Table 

9.5 below shows paired sample results for Pain and Fatigue ratings. 
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Table 9.5 

T-test Comparisons of Pain and Fatigue ratings over the time-points 

· Factor Time-points t df p 

Pain Initial - 1 Month 6.84 189 .001 

1 Month - 3 Months 2.33 112 .02 

3 Months - 6 Months 1.18 125 .24 

6 Months - 12 Months -1.43 151 .15 

Fatigue Initial - 1 Month 2.68 232 .008 

1 Month - 3 Months 1.54 150 .13 

3 Months - 6 Months 1.60 161 .11 

6 Months - 12 Months -1.20 161 .23 

As there was a somewhat restricted range of scores within the Pain and 

Fatigue rating across time-points, each distribution was divided at the median 

and the QOLI scores of the two groups compared with independent samples t

tests. In summary, there were no statistical differences between the higher and 

lower pain rating groups at the initial assessment on pre-injury QOLI Total and 

Factor scores. Across the time-points, there were a number of significant 

differences in Pain ratings. Exceptions were Factor 2: Self-actualisation score at 

twelve months and Factor 3: Family & Environment scores at one, three and 

twelve months. In each analysis, the group with scores equal to and higher than 

the median rating had lower mean QOLI scores. This indicated an inverse 
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relationship between participants' rating of pain or fatigue and QOLI ratings. 

Details of these analyses are provided in Appendix 9.3. 

Differences in QOLI scores were also identified for Fatigue ratings, using 

the medians of these ratings taken at each time-point as the threshold of division 

into high and low Fatigue rating groups. Significant differences were found on 

QOLI Total and Factor 2: Self-actualisation scores when the sample was split 

based on Initial Fatigue ratings. A difference approaching significance was also 

found on QOLI Factor 3: Family and environment, at the initial time-point. 

Significant differences were found for all QOLI scores at one, three and six 

months following injury. At twelve months the difference between Fatigue groups 

was only statistically significant on Factor 2: Self-actualisation scores. 

In addition, investigation of QOLI scores was undertaken using separate 

groupings based on participants' Pain scores at the initial time-point. For Pain, 

significant differences between groups were found at one month post-injury and 

differences approaching significance were found at three months post-injury. 

Differences were not significant at six and twelve months for Pain (See 

Appendix Tables 9.4 and 9.5 on the CD for further details of these results). 

However, there were significant differences and differences approaching 

significance for all QOLI scores based on the Fatigue ratings taken at the initial 

time-point. Appendix Table 9.6 on the CD shows these results. 

9.3.2 Relationships with QOLI scores 

Scores on the physical domain variables measured at each time-point 

were correlated with QOLI Total and Factor scores to determine relationships. 

Tables showing the correlation coefficients indicate a number of significant 
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relationships and are included in Chapter 9 Appendix Tables 9.7 to 9.27. The 

complete SPSS output is also presented on the Appendix CD. A summary of 

relationships is shown in Table 9.6. 

Table 9.6 

Summary of Relationships Between QOLI and Physical Domain Variables 

RPQ Total 

RPQ Emotion 

RPQ Physical 

RPQ Cognitive 

RPQVisual 

FIM Total 

FIM Motor 

FIM Cognitive 

Pain 

Fatigue 

QOLI Total 

WM 

WM 

WM 

WM 

SW 

SW 

SW 

SW 

WM 

WM 

QOLI F1 

WM 

WM 

WM 

WM 

SW 

SW 

SW 

SW 

WM 

WM 

QOLI F2 

WM 

WM 

WM 

WM 

SW 

SW 

SW 

SW 

WM 

WM 

QOLI F3 

WM 

WM 

WM 

WM 

SW 

SW 

SW 

SW 

WM 

WM 

Note. Rivermead Post Concussion Symptoms Questionnaire (RPQ), Functional Independence Measure (FIM), Weak to 

Moderate relationships (WM), Some weak relationships (SW), Significance level p < .01. 

Table 9.6 shows RPQ Total and Factor scores as well as Pain and 

Fatigue scores were most frequently correlated with the QOLI Total score. There 

were a small number of significant correlations with FIM scales. 
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9.4 Discussion 

This sub-study aimed to describe some of the physical characteristics of 

the sample and identify significant relationships between these variables and 

SQOL outcome, measured by the QOLI Total and Factor scores. In this section, 

the results for each variable are discussed in relation to expectations from the 

literature and a summary table is provided with those variables that will be 

included in further predictive modelling research. Limitations of the present 

research are also discussed. 

Post-concussion symptoms. The results showed statistically 

significant improvement in the RPQ Total score between adjacent time-points to 

six months following injury. This indicated significant reduction in symptoms to 

the six-month time-point following injury. This outcome is in line with 

expectations from the research literature that have found similar improvement in 

these common problems following TBI (Berger et al., 1999; Dikmen et al., 1993; 

Webb et al., 1995). In addition, at twelve months following TBI the RPQ Total 

mean was close to the normal population base-rate identified by Chan (2001) M 

= 9.49, SO = 8.08. The literature suggested severity of injury may be a factor in 

the time to recover from these symptoms. A one-way ANOVA found no 

significant differences in RPQ Total scores between the four TBI severity groups 

identified in the previous sub-study (Sub-study 4.1 in Chapter 8). Only one 

difference that approached significance was found between severity groups 

within the RPQ Factor scores. This was in the RPQ Emotion factor, at one 

month following injury, where participants with severe TBI (PTA 1 to 7 days) 

rated worse symptoms than those with Mild TBI (PTA < 1 hour), F (3, 339) = 
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2.52, p = .058. Full details of this analysis are provided on the Appendix CD. 

This post-hoe analysis was limited by a bias in the sample towards a greater 

number of participants with mild and moderate TBI (See analysis for severity of 

injury in Sub-study 4.1, in Chapter 8). There was a very small number of 

participants with more severe injury (PTA > 7 days, n = 44, 7%). However, at 

one month following injury, there were only 18 participants in the category 

representing most severe TBI, and at three months following injury, there were 

15 participants in this category. There were similarly small. numbers at the 

remaining time-points. 

Correlational analysis of the RPQ Total and Factor scores with the QOLI 

Total and Factor scores showed many significant weak to moderate negative 

correlations. There was a wide distribution of significant correlations Between 

QOLI scores and RPQ Total scores, RPQ Physical scores were most frequently 

correlated with QOLI Factors 1: Self-functioning and activity and QOLI Factor 2: 

Self-actualisation, demonstrating the usefulness of the specificity of the Factor 

scores. Fewer relationships were found between the RPQ Visual Factor and the 

QOLI scores, as only a small number of participants rated problems with visual 

items of the RPQ. 

Inverse relationships were expected, given the scaling of the RPQ, where 

higher scores indicate worse problems and previous research by Emanuelson et 

al. (2003) noted an inverse relationship between post-concussion symptoms and ~ 

health-related quality of life. The present research has demonstrated significant 

relationships of the QOLI Total and Factor scores with the RPQ Total and Factor 

scores, which indicates possible predictive relationships of the RPQ scores on 



259 

QOLI outcome scores. It is likely the relatively strong relationship between RPQ 

scores and QOLI scores indicates the RPQ captures important aspects of self

rated problems related to the injury following TBI. Hypothesised relationships 

shown in Figure 9.1 were generally confirmed for the RPQ Total and Factor 

scores with the exception of he RPQ Visual Factor. 

Functional independence. Scores on the FIM increased over the time

points, to near the maximum possible score at three months following injury. 

Significant increases in scores were noted between adjacent time-points to three 

months, indicating that participants regained maximum independence by three 

months following injury. Greatest recovery was noted on the Motor 

Independence items. This may be due, in part, to many participants recovering 

from co-morbid orthopaedic and soft tissue damage. In the present study, no 

data were available to check the efficacy of this speculation, and it is suggested 

this be investigated in future research. 

As hypothesised in Figure 9.1, a small number of significant weak 

relationships were identified between the FIM and QOLI Total and Factor 

scores. On Factor scores, these relationships occurred with QOLI Factors 1 and 

2 only. This is likely because the aspects of independent functioning measured 

by the FIM was not likely to impede relationship functioning and environment 

aspects for this mostly mildly impaired sample. This small number of weak 

relationships was expected following previous research that has investigated the 

relationship between physical functioning and SQOL. For example, Corrigan et 

al. (2001) found very weak, non-significant relationships between FIM Motor 

Independence at discharge to relate to life satisfaction one year following injury, 
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r = .02, and two years following injury r = .01, and with FIM Cognitive at one 

year, r = .02, and two years, r = .01. Further work by Huebner et al. (2003) found 

no statistically significant relationships between FIM scores and a measure of 

SQOL following TBI, but was limited by use of a measure of SQOL without 

importance ratings. 

Overall, the correlational analysis in the present study has shown there 

were few significant relationships between the QOLI and FIM, and all of these 

were weak. There are likely to be a number of explanations for this, including the 

FIM being an observer/assessor rated, rather than a self-rated instrument, pre

dominance of participants in the study with mild TBI and presumably minor 

physical impairment, and the restricted range and ceiling effect of the FIM with 

physically independent participants. 

The FIM is an observer/assessor rated, rather than a self-rated 

instrument. Previous research has shown the strongest predictive relationships 

were between self-rated measures, rather than objective or other-rated 

measures and S.QOL (Brown et al., 2000). This key issue will be discussed in 

greater depth in later sub-studies. 

As noted previously, a limitation with the present population-based study 

was the large proportion of people with mild and moderate TBI and relatively 

small number of people experiencing more severe head injury. This lack of more 

severely injured participants was likely to have influenced the findings with 

regard to the relative speed of recovery of independence and also the extent of 

recovery. As already mentioned, mean scores were close to the ceiling of the 

measure at three months following injury and few participants had problems with 
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Sphincter control, Communication and Social Cognition. This ceiling effect has 

been reported in samples of moderately and severely head injured patients 

within one year of injury (e.g. Hall et al., 1996). As such, the sensitivity of this 

measure was limited within this sample of predominantly mild and moderately 

injured participants. 

The issue of restricted range of scores on this measure was considered 

in the design of the analysis. As shown in the results, a large proportion of the 

sample (approximately 70% by three months following injury) attained the 

highest ratings on the FIM. Group-based analysis was conducted where the 

samples at each time-point were divided into those participants with maximum 

independence scores and those with less than maximum scores for differences 

in QOLI scores to be analysed. First, analysis examined differences in QOLI 

scores based on concurrent FIM grouping. This analysis highlighted the 

contribution of the QOLI Factor scores, as significant differences were found on 

Factor 1: Self-functioning and environment scores and Factor 2: Self

actualisation scores, but not Factor 3: Family and environment across all time

points following injury. 

The second group-based analysis sought to examine differences in QOLI 

scores based on FIM grouping at the initial assessment following injury. This 

grouping showed there were differences on QOLI Total and Factor 1 and 3 

scores based on the initial FIM rating, at one and three months following injury 

and differences approached significance at six months on QOLI Factor 1 and 2. 

The results of this additional group-based analysis showed that functional 

independence did contribute to SQOL following TBI, particularly aspects of 
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Factors 1 and 2 as measured by the QOLI. This analysis confirmed hypotheses 

shown in Figure 9.1, and also showed the FIM score taken immediately 

following injury is likely to be a useful predictor of aspects of SQOL outcome to 

six months following TBI. 

Pain. There was significant reduction in pain ratings for the sample up to 

three months following injury. This indicated most improvement in pain in this 

period following injury. It is interesting to note the slight increase in mean pain 

ratings at the twelve month time-point, which is consistent with the literature that 

has tracked longer term outcomes and indicates a rise in reported pain levels 

over time (e.g. Breslau et al., 1994; Branca & Lake, 2004). Further longitudinal 

research is warranted to investigate the relationship of pain to longer term SQOL 

outcome. 

Pain ratings were also weakly to moderately inter-correlated with QOLI 

Total and Factor scores. As with the FIM relationships, Pain and Fatigue were 

most consistently related to QOLI Factor 1 and 2 scores. This again highlighted 

the importance of the specificity of the QOLI Factors in relating to selected 

variables within this Physical domain and confirmed the hypothesis in Figure 

9.1, which was based on previous research that had found relationships 

between pain and important covariates of SQOL such as depression (Breslau et 

al., 1994) and physical functioning (Hicken et al., 2002; Kreuter et al., 1998). 

Given the relatively restricted range of scores for Pain following injury, 

group-based analysis showed differences between high and low Pain rating 

groups, split at the median at each time-point. Additionally, initial Pain ratings 

were used to examine differences between participants' QOLI scores following 
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TBI. Differences in QOLI Total, Factor 1 and Factor 2 scores were found at one, 

three and six months based on grouping by the median at the initial time-point. 

Fatigue. A significant reduction in fatigue was noted between the data 

taken as soon as possible following injury and one month following injury. This 

indicates people were most fatigued in the month following injury and reflects 

the experience of the majority of the sample with mild or moderate TBI. This 

improvement is consistent with research examining outcome following mild and 

moderate TBI (e.g., Middlebroe et al., 1992). Like pain, however there was a 

slight, non-significant increase in fatigue scores at the twelve-month time-point. 

This increase over time following injury was consistent with recent findings by 

Ziino and Ponsford (2005) and indicates focussed longitudinal research efforts 

to establish extent and relationships of fatigue on critical aspects of functioning 

following TBI are warranted. 

Hypotheses in Figure 9.1 were confirmed for Fatigue ratings, as they 

were found to be weakly to moderately inter-correlated with QOLI Total and 

Factor scores. These findings for Fatigue and SQOL are likely to be explained 

by the relationship of fatigue with important covariates of SQOL such as 
\ 

depression and physical functioning demonstrated in previous research (Hicken 

et al., 2002; Kreuter et al., 1998). It is likely fatigue broadly impairs psychosocial 

functioning and this may explain its limited influence on the more specific QOLI 

Factor scores over QOLI scores. As with Pain and FIM variables, the 

relationships between Fatigue and QOLI Factor scores occurred mostly with 

QOLI Factor 1 and 2 scores, stressing the importance of the QOLI Factors 

relevant to this clinical population and Physical Domain variables. 
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As with Pain ratings, Fatigue ratings had a relatively restricted range of 

scores following injury. Group-based analysis showed differences between high 

and low Fatigue rating groups, split at the median at each time-point. When 

concurrent Fatigue ratings were used to group participants into high and low 

groups, differences in all QOLI scores were found at one, three and six months 

following injury, indicating this was a variable that was consistently related to 

QOLI ratings following TBI. Additionally, Fatigue ratings taken at the initial time

point following injury were used to examine differences between participants' 

QOLI scores at all other time-points following TBI. This initial Fatigue grouping 

showed significant differences on all QOLI scores at one, three, six and twelve 

months following TBI. This suggests this grouping method to have a powerful 

predictive influence on a broad range of aspects of SQOL following TBI. 

The patterns of Pain and Fatigue ratings over the time-points appeared 

very similar to each other (see Figure 9.6). Both rating were recorded on 11 

point visual analogue scales (0 = "nil" to 10 = "most"). Inter-correlations of Pain 

and Fatigue scales were conducted to investigate the relationships between 

these scales. In summary, Pain and Fatigue were found to be weakly to 

moderately inter-correlated, with a range of r = .18 to r = .50. The strongest 

relationships were with each rating at the same time-point (e.g. Pain at three 

months and Fatigue at three months, r = .41, p < .01 ). 

9.4. 1 Summary of predictive relationships 

The present analysis has provided indications of variables within the 

physical domain that may contribute to prediction of SQOL outcome following 

TBI. A summary of the variables found to relate to SQOL outcome follows. 
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Table 9.7 

Summary of the variables found to relate to QOL/ Total and Factor outcomes 

Variable 1 Month 3 Months 6 Months 12 Months 

RPQTotal 

at the initial time-point Total, F1, F2, F3 Total, F1, F2, F3 Total, F1, F2 Total, F1 

at 1 Month Total, F1, F2, F3 Total, F1, F2, F3 Total, F1, F2, F3 Total, F1 

at 3 Months Total, F1, F2, F3 Total, F1, F2, F3 Total, F1, F2, F3 Total, F1, F2 

at6 Months Total, F1, F2, F3 Total, F1, F2 Total, F1, F2, F3 Total, F1, F2 

at 12 Months Total, F1, F2 Total, F1, F2 Total, F1, F2, Total, F1, F2, F3 

RPQEmotion 

at the initial time-point Total, F1, F2, F3 Total, F1, F2 Total, F1, F2 Total 

at 1 Month Total, F1, F2, F3 Total, F1, F2, F3 Total, F1,, F2 Total 

at 3 Months Total, F1, F2, F3 Total, F1, F2, F3 Total, F1, F2, F3 Total, i;-1, F2 

at6 Months Total, F1, F2, F3 Total, F1, F2 Total, F1, F2, F3 Total, F1, F2, F3 

at 12 Months Total, F1, F2 Total, F1, F2 Total, F1, F2 Total, F1, F2, F3 

RPQ Physical 

at the initial time-point Total, F1, F2 Total, F1, F2 Total, F1, F2 

at 1 Month Total, F1, F2, F3 Total, F1, F2 Total, F1, F2 

at3 Months Total, F1, F2 Total, F1, F2, F3 Total, F1, F2 Total, F1, F2 

at 6 Months Total, F1, F2 Total, F1, F2 Total, F1, F2, F3 Total, F1, F2 

at 12 Months Total, F1 Total, F1, F2 Total, F1 Total, F1, F2 

RPQ Cognitive 

at the initial time-point Total, F1, F2, F3 Total, F1, F2, F3 Total, F1, F2 Total 

at 1 Month Total, F1, F2, F3 Total, F1, F2, F3 Total, F1, F2, F3 F1 

at3 Months Total, F1, F2, F3 Total, F1, F2, F3 Total, F1, F2, F3 Total, F1, F2 

at6 Months Total, F1, F2, F3 Total, F1, F2 Total, F1, F2, F3 Total, F1, F2 

at 12 Months Total, F1, F2 Total, F1, F2 Total, F1, F2 Total, F1, F2, F3 

Note. Rivermead Post-concussion Symptom Questionnaire (RPQ). 
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Table 9.7 (continued) 

Variable 1 Month 3 Months 6 Months 12 Months 

RPQ Visual 

at the initial time-point Total F1 F2 F3 Total, F1, F2 Total, F1 F1 

at 1 Month Total, F1, F2 Total, F1 

at 3 Months Total, F1 F1 

at 6 Months Total F1 

at 12 Months 

FIM Total 

at the initial time-point Total F1 F2 Total F1 F2 F1, F2 

at 1 Month Total F1 F2 F2 

at 3 Months Total F1 F2 

at 6 Months F1 Total F1 F2 F1 

at 12 Months F1 Total Total F1 F2 

FIM Motor 

at the initial time-point Total, F2 

at 1 Month 

at 3 Months 

at 6 Months Total, F1, F2 F1 

at 12 Months 

FIM Cognitive 

at the initial time-point F2 

at 1 Month Total, F1, F2 Total, F2, F3 

at 3 Months F2 F1, F2 

at 6 Months Total, F1, F2 

at 12 Months Total, F1 

Note. Rivermead Post-concussion Symptom Questionnaire (RPQ). 
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Table 9.7 (continued) 

Variable 1 Month 3 Months 6 Months 12 Months 

Pain 

at the initial time-point Total F1 F2 F3 Total, F1, F2 

at 1 Month Total F1 F2 F3 Total, F2 Total, F1, F2 

at 3 Months Total, F1 Total F1 F2 Total, F1 Total, F1 

at 6 Months Total F1 F2 F3 Total, F1 Total F1 F2 F3 Total, F1, F2 

at 12 Months F1 F1, F2 F1 Total F1 

Fatigue 

at the initial time-point Total F1 F2 F3 Total, F1, F2 Total F1 F2 F3 Total F1 F2 F3 

at 1 Month Total F1 F2 F3 Total, F1, F2 Total, F1, F2 F1 

at 3 Months Total, F1, F2 Total F1 F2 F3 Total, F1, F2 Total, F1, F2 

at 6 Months Total, F1, F2 Total, F1 Total F1 F2 F3 F1 

at 12 Months Total, F1, F2 F1 Total, F1 F1, F2 

9.4. 1 Limitations 

The present sub-study has identified some potential predictors of SQOL 

outcome within the physical domain. Limitations with this sub-study included the 

problem of bias in severity of the sample, with most participants having 

experienced a mild or moderate TBI and a related ceiling effect in the FIM. 

As already discussed, the population-based sample used this sub-study 

consisted of a higher proportion of people who sustained mild and moderate 

head injury (Mild 45%, Moderate 33%). As discussed in the previous sub-study 

(Sub-study 4.1, in Chapter 8) the sample in the present study closely reflects 

expectations of a TBI sample and was recruited using prospective population-

based sampling methods. Due to limited numbers of participants with more 
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severe injury, some of the statistical procedures where severity of injury was an 

important factor, such as those related to outcome on the FI M lacked power. 

A ceiling effect was observed in the longitudinal outcome measured by 

the FIM. That is, scores were near the top of the possible scale on the FIM and 

were only able to improve by a few points over the time-points following injury. A 

restricted range of scores was observed on Pain and Fatigue ratings. This 

restricted range limited correlational analysis using these measure~ with QOLI 

Total and Factor scores. As such, group-based analyses were carried out. 

Results of this group-based analysis revealed important relationships and 

showed these measures to be of potential value in predicting SQOL outcome 

In conclusion, this sub-study provided outcomes of a substantial 

population-based sample of people who sustained TBI across a number of key 

variables in the physical domain, and found weak to moderate relationships with 

the QOLI scores. The predictive relationships of these variables with QOLI 

outcomes were described and are summarised in Table 9.17. The next sub

study will examine variables in the Psychological domain. 
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This third sub-study of Study 4 focuses on examining variables in the 

psychological domain. Psychological problems, particularly depression and co

morbid anxiety disorders are common following TBI (Moldover et al., 2004). A 

detailed discussion of the variables in this domain is provided in Chapter 3. In 

summary, depression and anxiety disorders have been shown to occur more 

frequently following TBI than in the general population, and may persist as a 

secondary problem that causes further impairment to psychosocial functioning 

and SQOL (see Figure 1.1). 

Review of some of the key research has established the prevalence and 

extent of the problem of depression and anxiety following TBI. For example, 

Kreutzer et al. (2001) found 42% of 722 outpatients with significant TBI, met 

DSM IV criteria (APA, 1994) for a major depressive episode. The mean time 

following injury in this study was two and a half years (SD = 3.50 years). 

Research examining outcomes for 170 people with mild TBI by Rappaport et al. 

(2003) found 15% to be suffering major depression, within two months of injury. 

Deb et al. (1999) found 13.9% of 164 research participants with a range of 

severities of TBI, had a depressive illness compared with 2.1 % of the general 

population, and 9.0% of those with TBI had panic disorder compared with 0.8% 

of the general population. 

In an interesting review of 21 studies examining depression following TBI, 

Busch and Alpern (1998) found consistency in the prevalence of depression 
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symptoms meeting DSM IV criteria (APA, 1994) in samples of people with mild 

TBI, at approximately 35%. Busch and Alpern (1998) also found these 

symptoms could endure for many years following injury. This research found 

several studies that demonstrated a relationship between cognitive deficits and 

depression (e.g., Downhill & Robinson, 1994; MacNiven & Finlayson, 1993). 

Key features of depression include sadness and anhedonia, that is an 

inability to experience pleasure from normally pleasurable life events (APA, 

2000). Studies of outcome following TBI have identified the strong role of 

affective problems hindering psychosocial functioning and reducing SQOL. For 

example, in a long-term follow-up (10 years following injury) of 15 individuals 

with severe TBI, Koskinen (1998) showed most respondents had problems with 

depression and this was related to their SQOL outcome. Other prospective 

studies by Corrigan et al. (2001) and Kreuter et al. (1998) noted absence of 

depressed mood at one to two years following TBI was highly related to SQOL 

outcome. These studies utilised samples of 218 and 92 people with TBI 

respectively. Kreuter et al. (1998) found an inverse relationship between 

depression and global SQOL with significant correlations at a median of 9 years 

following injury, r = -.56, p < .01. 

Depression is an important theoretical determinant of subjective well

being. In the conceptual model presented in Chapter 2, Frisch (1994) explained 

life satisfaction or SQOL has a two-way relationship with affect. This 

conceptualisation of the strong relationship between affect and SQOL has been 

confirmed by empirical research. For example, Abbey and Andrews (1985) 

showed depression accounted for almost 50% of variance in SQOL amongst a 
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large sample (n = 675) taken from the general population. Similarly, (Underhill 

et al., 2003) examined differences in life satisfaction between groups of 

depressed and non-depressed adults at 2-years, 4-years and 5-years following 

TBI, finding significantly poorer ratings for life satisfaction for depressed 

respondents, t (322) = -9.67, p <.0001, at two years following injury, and similar 

differences at the other time-points. 

Within the TBl/SQOL research literature, Corrigan et al. (2001) found 

depressed mood at two years following injury (n = 218) was the most significant 

predictor of SQOL amongst a number of other variables, explaining 1·73 of the 

variance. A small study examining 19 adults with severe TBI by Vickery et al. 

(2005) found a strong correlation between the Beck Depression Inventory (Beck 

et al., 1996) and QOLI (Frisch, 1994), r = .67, p < .01. 

Anxiety often co-occurs with depression and has an impact on the course 

of depressive illness, prolonging episodes of major depression (Kessler, 2001 ). 

A study by Eng et al. (2005) has shown moderate correlations between the 

QOLI domains and several measures of anxiety in a sample of 138 people 

suffering social anxiety, r = .32 to .45. No evidence was found amongst 

published studies of research· that examined the relationship of people's 

experience of anxiety following TBI and SQOL using the QOLI. 

A widely utilised measure of anxiety and depression symptoms that has 

been extensively validated in healthy, psychiatric and neurological populations 

(Powell et al., 2002), is the Hospital Anxiety and Depression Scale (HADS, 

Snaith & Zigmond, 1994). This scale was originally developed for use with 
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physically ill patients in the hospital context, but has also been extensively used 

in community settings. 

There is very little published research that has examined outcome within 

the TBI population using the HADS. One study by Hellawell et al. (1999), with a 

sample of 96 consecutively recruited adults from a neurological rehabilitation 

unit, with moderate and severe TBI, found a slight increase in prevalence of 

anxiety and no difference in prevalence of depression over time following injury. 

A summary of results of this study is shown in Table 10.1 

Table 10.1 

Proportion reporting anxiety and depression (Hellawell et al., 1999). 

Severe head injury Moderate head injury 

Anxiety 

6 months 20% 26% 

12 months 24% 27% 

24 months 11% 19% 

Depression 

6 months 8% 4% 

12 months 12% 11% 

24 months 10% 6% 

Hellawell et al. (1999) also reported strong correlations between anxiety 

scores and depression scores across six-month, twelve-month and two-year 

follow-up points, r = .60, p < .01 to r = . 70, p < .01. 
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As explained in Chapter 3, there have been a number of studies that 

have showed a two-factor or three-factor solution for the HADS. For example, 

Mykeltun et al. (2001) found a two factor solution best fitted the data from over 

51 OOO non-clinical respondents, whilst more recent studies using a confirmatory 

factor analysis approach have found a three factor solution was the best fit to 

the data in normal samples, and a range of clinical samples, such as facial 

disfigurement (Martin & Newell, 2004), and older adults with acquired 

amputations (e.g., Desmond & Maclachlan, 2005; Martin, 2005). Subtle 

differences in the structures of the HADS items across these studies indicate the 

importance of considering the factor structure relevant to a particular clinical 

sample. 

In a recent analysis undertaken within the TBI population, Holm and 

Skilbeck (2006) conducted both exploratory and confirmatory factor analysis of 

the HADS items within a representative sample of 372 participants following TBI. 

Three factors were confirmed and these are shown in Table 10.2. 

Table 10.2 

Factor structure of the of the HADS (Holm & Ski/beck, 2006) 

Factor HADS items 

Psychomotor 1. I feel tense or wound up. 

6. I feel cheerful. 

7. I can sit at ease and feel relaxed. 

8. I feel as if I am slowed down. 

11. I feel restless as if I have to be on the move. 

14. I can enjoy a good book, radio or TV programme. 



Table 10.2 (continued) 

Factor 

Anxiety 

Depression 

HADS items 

3. I get a frightened feeling, something awful may happen. 

5. Worrying thoughts go through my mind. 

9. I get a frightened feeling like butterflies in the stomach. 

13. I get sudden feelings of panic. 

2. I still enjoy things I used to enjoy. 

4. I can laugh and see the funny side of things. 

10. I have lost interest in my appearance. 

12. I look forward with enjoyment to things. 

Note. Hospital Anxiety and Depression Scale (HADS) 
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A useful study by Dunbar et al. (2000) provided item level normative 

information, based on a very large general population sample (n = 2574). This 

normative information may be used as a reference with which to compare 

outcomes of the present sample using Holm and Skilbeck's (2006) three-factor 

structure. This reference information was developed from Dunbar et al. (2000) 

using Holm and Skilbeck's (2006) factor structure and is presented in Table 10. 

3. 

Aims and hypotheses of the present study 

This study aimed to compare the generic two factor HADS structure 

(Snaith & Zigmond, 1994) and three factor HADS structure confirmed within a 

TBI sample (Holm & Skilbeck, 2006), in providing patterns of outcome following 
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injury and in their relative strength of relationship with SQOL outcome. More 

specifically, as part of Study 4, the aims of this sub-study were to: 

1. Identify the outcomes of the sample over the time-points of the study for 

depression and anxiety variables, establishing salient differences within or 

between groups across the time-points of the study on SQOL outcome, as 

measured by QOLI scores. 

2. Compare the outcomes of the present sample with relevant normative 

information provided with the two structures. 

3. Report and compare the strength of relationships of each of the variables 

in the two structures with SQOL outcome as measured by QOLI Total and 

Factor scores, over the time-points of the study. Figure 10.1 shows 

hypothesised relationships, based on previous research. 

Depression 

Anxiety 

QOLI Total 

QOLI Factor scores 

_
4 

_...... Relationship is hypothesized 

•·- -·• Relationship is unknown/ to 
be investioated 

Figure 10. 1. Hypothesised relationships between variables 

10.1 Variables and measures 

The Hospital Anxiety and Depression Scale (HADS, Snaith & Zigmond, 

1994) is a 14-item scale that measures of anxiety and depression symptoms. It 

has been extensively validated in healthy, psychiatric and neurological 
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populations. HADS items ask respondents to rate severity or frequency of 

symptoms on a four-point scale from 0 to 3, where 0 = no problems to 3 = most 

severe or most frequent problems. In its original two-factor form, there are two 

subscales theoretically defined by Snaith and Zigmond (1994), as follows: 

1. Anxiety: Includes the state of generalised anxiety, anxious mood, 

restlessness and anxious thoughts. 

2. Depression: Focussed on the state of loss of interest and diminished 

pleasure response. 

Snaith and Zigmond (1994) indicate these two subscales are calculated 

by summing the seven relevant item scores on each. The HADS Manual (Snaith 

& Zigmond, 1994) provides four categories of severity for both the anxiety and 

depression subscales. These are: 

• Normal: scores ranging from 0 to 7 

• Mild: 

• Moderate: 

scores ranging from 8 to 10 -

scores ranging from 11 to 14 

• Severe: scores ranging from 15 to 21 

Scores of 1 O or below fall within the normal or non-clinical range, whilst 

scores greater than 1 O are considered to lie within the clinical range for both the 

anxiety and depression subscales. Chapter 3 provides further background 

information about the HADS and a copy of the participant response form is 

attached in Chapter 3 Appendix C on the CD. 

Clark and Fallowfield (1986) reviewed the validity and reliability of the 

HADS as satisfactory. Several other studies have contributed to examination of 
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the validity and reliability of the HADS. Originally, Zigmond and Snaith (1983) 

examined internal consistency, finding significant associations of between 0.76 

and 0.41 for the Anxiety scale and between 0.60 and 0.30 for the Depression 

scale. Further research by Moorey et al. (1991) in a large sample of cancer 

patients (n = 568) found Cronbach's alpha was 0.93 for the Anxiety scale and 

0.90 for the Depression scale. Test-retest reliability was 0.92 for the Depression 

scale and 0.89 for the Anxiety scale. The validity of the separation of the two 

subscales is confirmed in Moorey et al. (1991). These two independent factors 

accounted for 53% of variance. Moderate correlations were found between the 

factors in men, r = .37, and in women, r = .55. Concurrent validity has been 

assessed in various clinical groups. For example, research conducted by 

Zigmond and Snaith (1983) with 100 medical outpatients compared HADS 

ratings with five point psychiatric rating scales of anxiety and depression, and 

found significant correlations for the Anxiety scale, r = .54 and for the 

Depression scale, r = . 79. 

Recent research using a confirmatory_ factor analysis approach has found 

a three-factor solution was the best fit to the data in a range of clinical samples 

(e.g., Martin & Newell, 2004; Desmond & Maclachlan, 2005). As already 

explained, a recent analysis undertaken within the TBI population by Holm and 

Skilbeck (2006) confirmed three factors, as follows: 

1. Psychomotor. 2. Anxiety. 3. Depression. 

Whilst this research is currently ongoing, and no normative data has yet 

been published in relation to the Tasmanian TBI sample, a useful normative 

study by Dunbar et al. (2000) provide item-level norms from a large non-clinical 
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sample by Dunbar et al. (2000) provides item-level norms from a large non

clinical sample. Although Dunbar et al. (2000) provide item level norms for three 

age groups, the present study utilised responses from participants in all three of 

these age groups. As such, grand means and standard deviations were 

calculated and presented for Holm and Skilbeck's (2006) three-factor structure. 

Table 10.3 

Normative data developed for Holm & Ski/beck's (2006) three-factor HADS 

structure 

HADS Factor 

Psycho motor 

Anxiety 

Depression 

HADS Item 

1 

6 

7 

8 

11 

14 

3 

5 

9 

13 

2 

4 

10 

12 

M 

1.23 

.43 

.93 

1.07 

1.26 

.38 

1.02 

1.18 

.87 

.73 

.61 

.37 

.48 

.42 

SD 

.69 

.57 

.69 

.69 

.77 

.65 

.89 

.87 

.64 

.71 

.73 

.59 

.70 

.61 

Factor Grand M Factor Grand SD 

.88 .67 

.95 .78 

.49 .66 

.. 
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The Factor Means and Standard Deviations in Table 10.3 were used in 

the present study as a guide to facilitate comparison of outcome on these HADS 

Factors following TBI. 

10.2 Procedure 

The procedure followed in this sub-study was identical to that described 

in Chapter 8, Sub-study 4.1. Additionally, participants provided information on 

their psychological functioning by completing the Hospital Anxiety and 

Depression Scale (HADS). This measure was first scored according to the 

HADS Manual (Snaith & Zigmond, 1994), providing Anxiety and Depression 

subscale scores. Scoring involved summing the item scores for the seven items 

in each subscale. Possible score ranges for Snaith and Zigmond's (1994) 

Depression and Anxiety scales were 0 = no problems to 21 = most problems). 

Outcomes were examined for this two-factor structure and compared with 

normative information provided by Snaith and Zigmond (1994). 

Items were then scored in accordance with the three-factor structure 

recently confirmed within a TBI sample by Holm and Skilbeck (2006), using unit

weighted composite scores. This method was similar to the method used to 

score the QOLI subscale scores and was considered more appropriate than 

converting summed item scores to scaled scores, as it preserves the clinical 

meaning of the subscale scores (Cheung, 2002; Varni et al., 2001). Unit

weighted composite scores provided Holm and Skilbeck's (2006) HADS Factor 

scores that were comparable to item scores (Range 0 = no problems, to 3 = 

most problems) and were compared with item-level scores developed in Table 

10.3, based on the normative study by Dunbar et al. (2000). In order to 
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determine which of the two HADS structures was most strongly related to QOLI 

ratings, comparison of the strength of the correlations of each of these sets of 

subscales with the QOLI was undertaken. 

10.3 Results 

As in the previous sub-studies, the results are broken into two sections. 

First, the outcomes over the time-points of the study are presented for each 

variable. Analysis of outcomes is first undertaken utilizing the subscales in the 

HADS Manual (Snaith & Zigmond, 1994), and then for the three-factor model 

confirmed by Holm and Skilbeck (2006). Between and within group differences 

are examined for each variable. In the second section, the correlations of each 

variable with SQOL outcome are presented for each time-point of the study. 

Comparisons are drawn between the strength of relationships of Snaith and 

Zigmond's (1994) two subscales and Holm and Skilbeck's (2006) three 

subscales with QOLI Total and Factor scores. 

10.3.1 Outcomes and group differences 

The scoring approach provided in the HADS Manual (Snaith & Zigmond, 

1994) was first used to calculate Anxiety and Depression subscale scores. As 

already explained, clinical norms were available for these two subscales. Mean 

Anxiety and Depression ratings for the sample are shown in Figure 10.2. 
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10 

8 --------. ..........._Depression -Anxiety 

• 6 • • ..... 
• 4 • • • 

2 

0 

Initial 1 Month 3 Months 6 Months 12 Months 

Anxiety n =471 n=380 n=380 n=352 n=245 
Depression n = 467 n=380 n= 378 n= 350 n=246 

Figure 10.2. Mean HADS Depression and Anxiety ratings (Snaith & Zigmond, 

1994) 

According to the HADS Manual (Snaith & Zigmond, 1994), a score of 0 to 

7 falls within the Normal Range and scores 8 to 10 fall within the Mild Range. As 

such, the mean Anxiety score is in the Mild Ran~e at the Initial time-point and 

falls to within the Normal Range at the other data points. The mean Depression 

scores are within the Normal Range at all time-points. 

Paired sample t-tests confirmed significant differences in scores between 

adjacent time-points. The adjacent follow-up analyses were based on only those 

participants who attended adjacent time-points, shown in Table 10.4. 
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Table 10.4 

T-test comparisons of the HADS (Snaith & Zigmond, 1994) 

Time-point t df p 

Anxiety subscale 

Initial - 1 Month 5.74 378 .0001 

1 Month - 3 Months .58 309 .57 

3 Months - 6 Months 4.56 303 .0001 

6 Months- 12 Months -1.01 214 .31 

Depression subscale 

Initial - 1 Month 3.84 374 .0001 

1 Month - 3 Months 3.88 307 .0001 

3 Months - 6 Months 1.48 301 .14 

6 Months- 12 Months -.74 212 .46 

Note. t-score (It), degrees offreedom (df) two-tailed significance {p). 

In Table 10.4, the early time-point comparisons indicate significant 

improvement in HADS scores. Mean Anxiety ratings reduced significantly 

between the initial and one month time-points, then plateaued between one 

month and three months, reduced significantly at six months, and then 

plateaued at twelve months. Depression ratings decreased significantly between 

time-points to three months and plateaued at six and twelve months following 

TBI. 

As already described, the subscales provided in the HADS Manual by 

Snaith and Zigmond (1994) provide clinical ranges for individuals' scores. Using 

the whole sample, the number of participants in the clinical range (scoring> 10, 

indicating moderate to severe symptoms) was examined to determine the 
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proportion of participants at each time point with scores elevated into the clinical 

range. These proportions are shown in Chapter 10 Appendix Tables 10.1 and 

10.2 on the CD. The proportion of the sample rating symptoms in the clinical 

range is shown in Figure 10.3. 

30.00 

20.00 

10.00 

0.00 -----....,....-------.--------.------..,..--------t 
Initial 1Month 3 Months 6 Months 12 Months 

Figure 10.3. Percentages of the sample in the clinical range following TBI 

Overall, Figure 10.3 shows 31 % of the sample in the clinical range on the 

Anxiety scale at the Initial time-point following injury, reducing sharply to 24% at 

1 month, and continuing to reduce to approximately 19% at 12 Months following 

TBI. Approximately 16% of the sample rated depression in the clinical range at 

the Initial time-point and this also reduced to approximately 9% at the three, six 

and twelve month time-points. Table 10.5 compares these percentages with 

previous research by Hellawell et al. (1999). 
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Table 10.5 

Comparison of present sample with proportions in the clinical range provided by 

Hellawell et al. (1999) 

(Hellawell et al., 1999) (Hellawell et al., 1999) Tasmanian 

Severe head injury Moderate head injury Sample 

Anxiety 

6 months 20% 26% 21% 

12 months 24% 27% 19% 

Depression 

6 months 8% 4% 9% 

12 months 12% 11% 9% 

In summary, the present sample contained similar proportions of 

participants rating problems with Anxiety and Depression following TBI. It was 

noted the Tasmanian TBI sample comprised a range of severities of TBI, 

including a large proportion with mild TBI (PTA< 24 hours). 

The cross-sectional analysis conducted in the present study did not 

address issues of participants' longitudinal outcome on anxiety and depression 

ratings. As such, longitudinal analysis was conducted to determine the number 

and proportion of participants who rated Anxiety and Depression in the clinical 

range (HADS score > 10) at the initial time-point and those who remained in this 

range at later time-points. 

For Anxiety scores, 50 participants rated in the clinical range at both the 

initial and six-month time-points (14% of those returning data at six months), and 
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31 rated in the clinical range at initial and twelve-month time-points (13%). For 

Depression, 18 rated in the clinical range at both the initial and six-month time-

points (6%), and 9 rated in the clinical range at initial and twelve-month time-

points (4%). 

Given that some participants remained in the clinical ranges for Anxiety 

and Depression over the time-points of the study and the theoretical relationship 

between these problems and SQOL, it was important to conduct group based 

analyses of differences in QOLI scores between the clinical and non-clinical 

groups. Differences in QOLI Total and Factor score outcomes between 

participants with Anxiety and Depression scores in the Clinical range (HADS 

score > 11) with those in the Normal and Mild range (HADS score 0 to 10) were 

examined. Overall, significant differences in QOLI scores were found between 

these groups at each time-point, shown in Table 10.5. Mean scores for each 

group are shown in Figures 10.4 and 10.5 below. 

4.1 
-+-QOLI Tota l Non-Clinical - QOLI F1 Non-Clinical -*-OOLI F2 Non-Clinical 
--*- QOLI F3 Non-Clinical -+-QOLI Total Clinical - QOLI F1 Clin ica l 

3.1 --*- QOLI F2 Clinical -*-OOLI F3Clinical .... 
~ • • 2.1 

1.1 

0.1 

-0.9 

Pre-injury 1 Month 3 Months 6 Months 12 Months 

Figure 10.4. Mean QOLI Total and Factor scores for the two Anxiety groups. 
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Figure 10.4 shows mean scores for participants in the Normal and Mild 

ranges for Anxiety (scores ranging 0 to 10), clustered at higher levels on QOLI 

Total and Factor scores compared with those scoring in the clinical range for 

Anxiety (scores 11 and higher). Figure 10.5 shows QOLI outcomes for 

Depression groups. 

4 .0 
-+-OOLI Total Non-Clinical -11-QOLI F1 Non-Clinical -.-aoLI F2 Non-Clinical 
--*-QOLI F3 Non-Clinical -+-OOLI Total Clinical -11-QOLI F1 Clinical 

--*-OOLI F3 Clinical 

: 
~QOLI F2 Clinical 

.. I 
3.0 

2.0 

1.0 

0.0 

-1 .0 

-2.0 
Pre-injury 

-3.0 

Figure 10.5. Mean QOLI Total and Factor scores for the two Depression groups. 

Figure 10.5 shows similar grouping of QOLI scores to Figure 10.4, with 

the non-clinical group clustered at higher mean QOLI scores over the time-

points and the clinical group rating lower QOLI scores. Table 10.6 below, shows 

t-test comparisons between clinical and non-clinical groups across the QOLI 

scores. Differences in QOLI scores were significantly different on all QOLI 

scores at each time-point. 
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Table 10.6 

Differences in QOU scores between Clinical and Normal groups 

Anxiety Depression 

df l l2. df l l2. 

Pre-in Jury 

QOLI Total 299 5.29 .0001 295 4.38 .0001 

QOLI Self-functioning & act1v1ty 301 4.21 .0001 297 3.48 .001 

QOLI Self-actualisation 301 4 03 .0001 297 2.55 .011 

QOLI Environment & relationships 301 3.63 0001 297 413 .0001 

1 Month 

QOLI Total 257 7.34 .0001 257 8.00 .0001 

QOLI Self-functioning & activity 262 7.35 .0001 263 7.16 .0001 

QOLI Self-actualisation 263 7.60 .0001 264 7.46 .0001 

QOLI Environment & relationships 264 4.24 .0001 264 5.06 .0001 

3 Months 

QOLI Total 255 6.72 .0001 252 9.04 .0001 

QOLI Self-functioning & activity 262 9.41 .0001 259 9.50 .0001 

QOLI Self-actualisation 261 5.49 .0001 258 9.08 .0001 

QOLI Environment & relationships 257 3.63 .0001 254 4.69 .0001 

6 Months 

QOLI Total 196 4.34 .0001 195 8.42 .0001 

QOLI Self-functioning & activity 203 6.63 .0001 202 8.42 .0001 

QOLI Self-actualisation 202 2.33 .021 201 7.11 .0001 

QOLI Environment & relationships 199 3.02 .003 198 5.27 .0001 

12 Months 

QOLI Total 181 3.80 .0001 182 6 63 .0001 

QOLI Self-functioning & activity 181 3.76 .0001 182 5.71 0001 

QOLI Self-actualisation 179 3.63 .0001 180 6.42 0001 

QOLI Environment & relationships 177 2.28 .024 178 2.45 .015 
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The HADS items were next scored according to the factor structure 

confirmed by Holm and Skilbeck (2006). Mean Depression, Anxiety and 

Psychomotor subscale scores on the HADS were calculated for each of the 

time-points following TBI. In the absence of normative information for this factor 

structure, the calculation of mean item scores for each subscale preserved 

clinical meaning. The range of each subscale score was comparable with item 

scores (0 = no problems to 3 = most severe or frequent problems). Mean 

subscale scores are shown in Figure 10.6 below. 

1.20 ~Depression --Anxiety -Motor 

0.90 I 
I • '1.-

0.60 • • • ... 
0.30 

0.00 
Initial 1 Month 3 Months 6 Months 12 Months 

Figure 10.6. Depression, Anxiety and Psychomotor subscale ratings following 

TBI (Holm & Skilbeck, 2006) 

Figure 10.6 shows a general pattern of decrease in mean Anxiety, 

Depression and Psychomotor subscale scores over the time-points of the study. 

Compared with the item-level normative data calculated from Dunbar et al. 

(2000), the means of the present sample were within one standard deviation of 

the normative means presented in Table 10.3 at all time-points. This was 

consistent with the means of the present sample remaining within the Normal 
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range compared with normative information presented by Snaith and Zigmond 

(1994). Paired sample t-tests confirmed significant differences in scores 

between the initial time-points, and are shown in Table 10.7. 

Table 10.7 

T-test comparisons of outcome on HADS Factors (Holm & Ski/beck, 2006) 

Time-point df t p 

Psychomotor subscale 

Initial - 1 Month 375 5.36 .0001 

1 Month - 3 Months 308 3.26 .001 

3 Months - 6 Months 303 3.26 .001 

6 Months- 12 Months 214 -1.01 .32 

Anxiety subscale 

Initial - 1 Month 379 4.19 .0001 

1 Month - 3 Months 312 -.14 .89 

3 Months - 6 Months 305 4.06 .0001 

6 Months- 12 Months 215 -.82 .42 

Depression subscale 

Initial - 1 Month 376 3.28 .001 

1 Month - 3 Months 309 2.33 .02 

3 Months - 6 Months 302 .92 .36 

6 Months- 12 Months 212 -.31 .76 

Note. t-score (t ), degrees of freedom (df) two-tailed significance (p ). 

Table 10. 7 shows mean Psychomotor subscale scores reduced 

significantly between time-points to six-months following injury. Anxiety ratings 

reduced significantly between the Initial and one month time-point, plateaued 

between one month and three months and then reduced significantly at six 
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months, and plateaued to twelve months following injury. Depression ratings 

decreased significantly between time-points to three months and plateaued at 

six and twelve months following TBI. 

10.3.2 Relationships with QOLI scores 

Subscale scores for both structures of the HADS (Snaith & Zigmond's 

(1994) Anxiety and Depression factors and Holm and Skilbeck's (2006) 

Psychomotor, Anxiety and Depression factors) were correlated with QOLI Total 

and Factor scores to determine the relationships of each of these variables. Due 

to the number of correlations, a significance level of p < .01 was adopted. The 

results of this analysis are shown in Appendix Tables 10.3 to 10.12. 

In summary, Appendix Tables 10.3 to 10.6 show significant weak to 

moderate inverse relationships between Snaith and Zigmond (1994) Anxiety and 

Depression scores at the initial time-point and the pre-injury estimate QOLI Total 

and Factor scores, r = -.27, p < .01 to r = -.44, p < .01. Moderate correlations 

were generally observed between the initial Anxiety and Depression scores and 

the QOLI Total and Factor scores over the time-points of the study, r = -.19, p < 

.01 to r = -.44, p < .01. Weak to moderate relationships were observed between 

HADS subscale scores and QOLI Total and Factor scores sharing the same 

time-points, r = -.17, p < .01 to r = -.69, p < .01. Correlations with the QOLI 

scores were generally slightly stronger with Depression scores than with Anxiety 

scores. 

Appendix Tables 10. 7 to 10.12 show significant weak to moderate inverse 

relationships between Holm and Skilbeck's (2006) Psychomotor, Anxiety and 

Depression scores at the initial time-point and the pre-injury estimate QOLI Total 
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and Factor scores, r = -.22, p < .01 to r = -.34, p < .01. Moderate correlations 

were observed between initial Psychomotor, Anxiety and Depression scores and 

the QOLI Total and Factor scores over the time-points of the study, r = -.22, p < 

.01 to r = -.44, p < .01. Strongest relationships between pre-injury HADS 

subscale scores and QOLI scores across the time-points were generally 

observed between Psychomotor scores, then Depression, and finally Anxiety 

scores. Weak to moderate relationships were observed between HADS Factor 

scores and QOLI Total and Factor scores sharing the same time-points, r = -.22, 

p < .01 to r = -.67, p < .01. Correlations between QOLI scores with HADS 

Factor scores at concurrent time-points were generally strongest with 

Depression scores, then Psychomotor scores and finally Anxiety scores. 

10.4 Discussion 

This sub-study aimed to compare the original two factor HADS structure 

(Snaith & Zigmond, 1994) and three factor HADS structure recently confirmed 

by Holm and Skilbeck (2006), across three main objectives. These were to: 

1. Identify the outcomes of the sample over the time-points of the study for 

depression and anxiety variables, establishing salient differences within or 

between groups across the time-points of the study on SQOL outcome, as 

measured by QOLI scores. 

2. Compare the outcomes of the present sample with relevant normative 

information provided with the two structures. 

3. Report and compare the strength of relationships of each of the variables in 

the two structures with SQOL outcome as measured by QOLI Total and Factor 

scores, over the time-points of the study. 
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In this section, the outcomes from the two approaches to scoring the 

HADS provided by Snaith and Zigmond (1994) and Holm and Skilbeck (2006) 

are discussed in relation to expectations from the literature and hypotheses of 

the present study. The strength of relationships of the subscales identified in the 

two approaches to structuring the HADS items with QOLI scores are compared, 

to reveal the structure that was most strongly related to QOLI outcome. A 

summary table is provided listing variables that will be included in further 

predictive modelling research. Limitations of the present research are also 

discussed. 

HADS outcome 

Two separate approaches were taken in scoring the HADS items. First, 

the structure and scoring procedure provided in the HADS Manual Snaith and 

Zigmond (1994) provided Anxiety and Depression subscales. This was used 

because clinical norms were available with which to compare the present 

sample's outcomes over the time-points of the study, and importantly with 

previous TBI outcome research. Although there has been controversy about the 

actual structure of the HADS, research has validated the utility of this two

subscale structure for the HADS in both clinical samples and general population 

samples (Martin & Newell, 2004; Moorey et al., 1991). 

In summary, mean Anxiety scores remained higher than Depression 

scores over the time-points of the study. Significant improvement in both 

subscales was observed over time following injury. With some variation in the 

time taken to recovery. Significant improvement in Anxiety scores appeared to 
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occur until the six-month time-point, whereas significant improvement was 

observed for Depression up to three months following injury. 

It is interesting to note QOLI scores were also significantly reduced, 

indicating poorer SQOL ratings at one and three months following injury, before 

returning to near pre-injury levels six and twelve months following injury. Frisch 

(1994) asserted the importance of affect in relationship to life satisfaction or 

SQOL. This relationship has been well demonstrated in a number of previous 

studies that have shown depression accounted for almost 50% of variance in 

SQOL (e.g., Abbey & Andrews, 1985; Corrigan et al., 2001; Vickery et al., 2005). 

This early indication of this relationship between HADS and QOLI ratings over 

time following TBI is more thoroughly defined in the course of the present study. 

In this cross-sectional analysis, sampled over time following injury, the 

proportions of the sample in the clinical range at the initial time-point, 

immediately following injury '(HADS subscale scores of 11 or greater) was 

substantial for Anxiety (n = 144, 31 %), and reduced to less than 20% over time. 

The proportion of people in the clinical range for Depression was less than half 

that for Anxiety (n = 70, 15%). This proportion also reduced to 9% at three 

months and remained at this level over subsequent data points. 

The present sample's rates of depression and anxiety were comparable 

with previous research. In general, studies of samples with more severe TBI or 

those conducted within hospital or rehabilitation services appeared to have 

higher proportions of respondents with evidence of major depression or anxiety 

disorders. For example, Kreutzer et al. (2001) reported 42% of 722 participants 

attending outpatient rehabilitation with a range of severities of TBI had major 
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depression, and Deb et al. (1999) found 13.9% of patients hospitalised with TBI 

were suffering depression one year following injury. Studies focussed on 

outcome following mild TBI reported a lower proportion of problems with 

depression. For example, Rappaport et al. (2003) found 15% of a sample of 170 

people with mild TSI, who were attending outpatient rehabilitation were 

depressed at assessments carried out within the first two months of injury. 

Hellawell et al. (1999) compared proportions of respondents with moderate and 

severe TBI in the clinical range on the HADS subscales. The proportion of the 

present sample in the clinical range at the time-points was similar to Hellawell et 

al.'s (1999) findings (see Table 10.5). 

It is interesting to note that none of Hellawell et al.'s (1999) sample of 96 

consecutively recruited rehabilitation inpatients suffered mild head injury (Length 

of PTA < 1 hour). In contrast, approximately half the present sample suffered 

mild head injury, 30% suffered moderate and 20% severe TBI. However, unlike 

the present study, which was a population-based, prospective TBI data 

collection and not associated with respondents' attendance at rehabilitation, 

Rappaport et al.'s (2003) respondents were attending outpatient rehabilitation 

services. 

There were striking differences on QOLI Total and Factor scores between 

the Clinical and Normal groups presented in Table 10.6. This supported the 

theory advanced by Frisch (1994) and presented in Figure 2.1, that affect is a 

significant moderator of SQOL. These results were also similar to the results of 

Underhill et al.'s (2003) study that found those who were depressed following 

TBI rated significantly poorer life satisfaction scores. In the present study, the 
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Clinical group rated significantly poorer SQOL ratings on the QOLI, over the 

time-points of the study. Results of the present study show those in the clinical 

range on the HADS rated much poorer QOLI scores over time following TBI. 

This shows the HADS scales and normative clinical range threshold provided by 

Snaith and Zigmond (1994) differentiated poorer QOLI scores. 

Comparison with the QOLI Total score normative data presented in 

Chapter 5, was undertaken to determine the QOLI Clinical Range of participants 

in the present study who rated in the Clinical range on Snaith and Zigmond's 

(1994) HADS Depression scale. From Table 5.3, a QOLI Total score below 1.60 

placed the participant in the Low Range (11 to 2oth percentile), and a score 

below .90 placed participants in the Very Low Range (1 5t to 1oth percentile). 

Figure 10.5 shows the mean of the present sample who rated HADS Depression 

in the clinical range was in the Low Range at the Pre-injury time-point and 

reduced to the Very Low Range over the time-points following injury. Whereas, 

those participants rating HADS Depression scores in the Non-Clinical range 

rated QOLI Total scores in the Average range over the time-points of the study. 

This finding raises important clinical implications for support and rehabilitation of 

people with TBI who are suffering co-morbid affective problems, as it is likely the 

HADS may be a useful marker for broader aspects of psychosocial functioning 

following TBI, and a useful indicator for referral for rehabilitation intervention. 

A similar pattern of scores was observed in the recovery of Holm and 

Skilbeck's (2006) three HADS Factors following TBI (see Figure 10.6), as was 

seen in Snaith and Zigmond's (1994) two subscale structure. Interestingly more 

problems were noted on the Psychomotor subscale items across time-points, at 
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a similar level to the Anxiety subscale items. The Psychomotor items showed 

significant recovery between time-points to six months following injury (see 

Table 10.7), while Holm and Skilbecks (2006) Anxiety and Depression 

subscales showed very similar patterns of recovery over time compared with 

corresponding subscales in Snaith and Zigmond's (1994) HADS structure. 

Comparison of outcomes in the present study on Holm and Skilbeck's 

(2006) HADS Factors/subscales was facilitated by Dunbar et al.'s (2000) item

level normative information. Comparison of Holm and Skilbeck's (2006) factor 

scores over the time-points with Dunbar et al. 's (2000) estimated healthy sample 

shows the TBI sample (see Figure 10.3) within one standard deviation of Dunbar 

et al. 's (2000) means at all time points and close to healthy means by three 

months following injury. This was consistent with Snaith and Zigmond's (1994) 

HADS subscale means that remained within the Normal range over the time

points. However, a proportion of the sample remained in the Clinical ranges over 

time following TBI. Whilst further research is clearly required to develop 

normative information for the HADS within a local TBI population, it is interesting 

to note the Holm and Skilbeck (2006) HADS structure in combination with the 

normative reference information provided by Dunbar et al. (2000) may be a 

useful reference with specific application to the TBI population. 

Relationships of HADS structures with QOLI scores 

Separate correlational analysis was undertaken between the HADS 

subscales of both Snaith and Zigmond's (1994) and Holm and Skilbeck's (2006) 

structures for the HADS variables and QOLI Total and Factor scores. In 

summary, weak to moderate correlations were found between the variables. 
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This confirmed the hypothesis presented in Figure 10.1, which was based on 

previous research that found relationships of similar strength between measures of 

depression and global measures of SQOL, such as that conducted by Kreuter et al. 

(1998), who reported a correlation of r = -.56, p < .01, and Eng et al. (2005), who 

reported moderate relationships between anxiety measures and the QOLI Total 

score, r = .32 to .45. 

Interestingly, Holm and Skilbeck's (2006) Psychomotor and Depression 

subscales showed slightly stronger relationships with the QOLI scores than the 

Depression scale constructed according the HADS Manual (Snaith & Zigmond, 

1994). It is likely the Psychomotor subscale related well to the QOLI ratings, as it 

contained items that described capacity for engagement on meaningful or satisfying 

activity, such as feeling slowed down, feeling restless, and enjoying a good book, 

radio or TV programme. As already explained, Depression has been shown to 

relate moderately with SQOL (Frisch, 1994; Vickery et al., 2005) and this accounts 

for the slightly stronger and more consistent relationships found between the QOLI 

and Depression subscales. 

Overall, comparison of the two structures for the HADS in the present study 

shows similar levels of strength of relationships between QOLI ratings and HADS 

ratings. It is acknowledged the three-factor HADS structure (Holm & Skilbeck, 

2006) is likely to be more sensitive in measuring three aspects of emotional 

functioning following TBI. This three-subscale structure for the HADS in the TBI 

population may also be a more useful predictor of SQOL outcome. 

10.4.1 Summary of predictive relationships 

The analysis in the present sub-study has provided indications of variables 

within the psychological domain that may contribute to prediction of SQOL outcome 
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following TBI. Based on correlational analysis, Holm and Skilbeck's (2006) 

structure was chosen as being most sensitive for predicting change in QOLI 

scores. In general, most of the inter-correlations between HADS Factors and the 

QOLI Total and Factor scores were significant, generally confirming the 

hypotheses summarised in Figure 10.1. The high number of significant 

correlations between the HADS Factors and QOLI scores are summarised in 

Table 10.8 below. 

Highlighting the increased specificity achieved with the QOLI Factor 

structure, it is interesting to note QOLI Factor 3: Family and environment 

correlated least frequently with HADS Factor scores, compared with the other 

two QOLI Factors. It is likely this occurred as participants' affect had not 

impacted on their significant relationships with family nor had there been 

significant changes to aspects of their environment (Home, Neighbourhood, and 

Community), across these relatively early time-points following injury. Changes 

in relationship status over time following TBI are further investigated in the next 

sub-study. Although beyond the scope of this thesis, longer-term follow-up is 

required to investigate late outcome and relationships of affect and SQOL. 
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Table 10.8 

Summary of relationships of (Holm & Ski/beck, 2006) 's subscales with QOLI 

Total and Factor outcomes 

Variable 1 Month 3 Months 6 Months 12 Months 

Psychomotor 

at the initial time-point Total, F1, F2, F3 Total, F1, F2, F3 Total, F1, F2, F3 Total, F1, F2, F3 

at 1 Month Total, F1, F2, F3 Total, F1, F2, F3 Total, F1, F2, F3 Total, F1, F2, F3 

at 3 Months Total, F1, F2, F3 Total, F1, F2, F3 Total, F1, F2, F3 Total, F1, F2, F3 

at 6 Months Total, F1, F2, F3 Total, F1, F2, F3 Total, F1, F2, F3 Total, F1, F2, F3 

at 12 Months Total, F1, F2, F3 Total, F1, F2, F3 Total, F1, F2, F3 Total, F1, F2, F3 

Anxiety 

at the initial time-point Total, F1, F2, F3 Total, F1, F2 Total, F1, F2, F3 Total, F1, F2 

at 1 Month Total, F1, F2, F3 Total, F1, F2 Total, F1, F2, F3 F1 

at 3 Months Total, F1, F2, F3 Total, F1, F2, F3 Total, F1, F2, F3 Total, F1, F2 

at 6 Months Total, F1, F2 Total, F1, P2 Total, F1, F2, F3 Total, F1, F2 

at 12 Months Total, F1, F2 Total, F1, F2 Total, F1, F2 Total, F1, F2 

Depression 

at the initial time-point Total, F1, F2, F3 Total, F1, F2, F3 Total, F1, F2, F3 Total, F1, F2 

at 1 Month Total, F1, F2, F3 Total, F1, F2, F3 Total, F1, F2, F3 Total, F1, F2 

at 3 Months Total, F1, F2, F3 Total, F1, F2, F3 Total, F1, F2, F3 Total, F1, F2, F3 

at 6 Months Total, F1, F2, F3 Total, F1, F2, F3 Total, F1, F2, F3 Total, F1, F2 

at 12 Months Total, F1, F2 Total, F1, F2, F3 Total, F1, F2, F3 Total, F1, F2, F3 

Note. QOLI Total score (Total) QOLI Factor 1: Self-functioning and activity (F1), QOLI 
Factor 2: Self-actualisation (F2), QOLI Factor 3: Family relationships and environment 
(F3). 
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10.4.2 Limitations 

The present sub-study identified some important predictors of SQOL 

outcome within the psychological domain, and identified outcomes over time 

following TBI. Possible limitations with the present sub-study included problems 

in relation to the adequacy of the HADS as measure of depression and anxiety, 

and the problem of possible sample bias caused by participants dropping-out 

from the study, because of problems in relation to high levels of emotional 

distress. 

Although it is widely used and has received a great deal of research 

attention, the HADS has been criticised as inadequate as a measure of 

depression and anxiety. These subscales do not comprehensively measure the 

full criteria for a diagnosis of major depressive disorder or any particular anxiety 

disorder, described in DSM IV (APA, 2000). Rather, the HADS was intended as 

a screen for the presence of these problems among hospitalised patients with 

physical illness (Snaith & Zigmond, 1994). As such, the relationships between 

HADS subscales and an SQOL measure such as the QOLI are unlikely to be as 

strong as those found in other research using a specific measure of depression, 

suc::h as the Beck Depression Inventory (BDl-11) (e.g. Vickery et al., 2005). 

Vickery et al. (2005), demonstrated a correlation of r = .67, p < .01 

between-the 801-11 and QOLI Total Score with 19 participants with severe TBI, 

with the sample's average time following injury being 36.50 months ( SD = 36.1 

months). This was similar to the strongest relationships found in the present 

study between the HADS Depression scale and QOLI Total and Factor scores. It 

was noted the participants in the present study who scored in the HADS clinical 
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range also consistently rated significantly poorer QOLI scores. As such, the 

difference in the amount of variance that may be accounted for by a specific 

depression scale such as the BDl-11, as opposed to relying on a screening 

measure such as the HADS may not be significant. From a practical 

perspective, the wording of the HADS items was not as pathology-focussed as a 

more specific measure of depression, such as the BDl-11. This aspect of the 

HADS may be seen to be valuable in population research where a high 

proportion of participants were not suffering from emotional pathology. In the 

present study, participants may have been reluctant to repeat a more pathology 
I 

oriented scale at the numerous time-points. 

The potential problem of differential drop-out of participants suffering 

higher levels of affective problems was examined. The HADS outcomes of the 

sample of participants who returned data at adjacent time-points (e.g. one 

month and three months, three months and six months) were compared with 

outcomes of participants who only retuned data at the first of these time-points. 

No significant differences in HADS outcome were detected between these 

groups across the variables tested. This demonstrated there was likely to be no 

significant bias within the sample caused by participant drop-out and 

strengthened the validity of the results of the cross-sectional analysis. 

In conclusion, this sub-study has demonstrated the outcome and 

compared relationships with the QOLI of two structures of the HADS. Whilst 

group means show most participants recovered to within the non-clinical ranges 

shortly following injury, a proportion remained in the clinical range at later time-

points. The present study compared Snaith and Zigmond's (1994) two-factor 
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structure with a three-factor structure recently confirmed by Holm and Skilbeck 

(2006) in relation to QOLI Total and Factor scores. The main finding from this 

comparison demonstrated the value of the three-factor structure of the HADS, 

and confirmed hypothesised relationships between Depression, Anxiety ratings, 

as well as Psychomotor ratings and QOLI Total scores. Relationships were 

found most consistently between HADS scores and QOLI Factors 1 and 2. The 

next sub-study in Chapter 11, will examine variables in the Social domain. 
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CHAPTER 11 

STUDY 4.4-THE RELATIONSHIP OF VARIABLES IN THE SOCIAL DOMAIN 

WITH SUBJECTIVE QUALITY OF LIFE 

This fourth sub-study of Study 4 examines variables in the social domain. 

Research has shown aspects of social participation to be related to SQOL. 

Following TBI, the quality of participation in many of these vocational, inter

personal relationship and leisure activities is at risk of being reduced (Brown et 

al., 2003; Dijkers, 1999). Challenges to resuming work activity following TBI 

include problems related to physical and cognitive deficits as well as emotional 

problems, such as depression or irritability (Drake et al., 2000; Johansson & 

Bernspang, 2003; Ponsford et al., 1996). 

Similar changes in physical, cognitive, and emotional f~.mctioning can 

cause problems in intimate relationships and in relationships with family and 

friends (Duggan, 2000; Kreuter et al., 1998; Novak et al., 2001; Teasdale et al., 

1997). In addition, restricted participation in leisure activity due to limited 

finances, mobility problems and depressed mood following TBI have been 

shown to relate to reduced SQOL (Koskinen, 1998; Steadman-Pare et al., 

2001). 

As part of Study 4, the aims of this sub-study were to identify the 

outcomes of the sample for the variables over the time-points following injury, 

establishing salient differences within or between groups across the time-points 

of the study on SQOL outcome, and reporting the relationships of these 

variables, where appropriate with Total and Factor scores. Details of the design 

and participants in the present study were presented in Chapter 7. 
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11.1 Variables and measures 

This domain contains community integration, socio-economic status, 

employment and marital status variables. 

Community integration. The Community Integration Questionnaire 

(CIQ, Willer, Ottenbacher et al., 1994) was used to measure aspects of 

community integration. This clinician-rated scale has 15 items and measures 

three sub-scales. These include: 

1. Home integration: The independence with which the respondent 

completes household tasks is rated. (Score range 0 to 10). 

2. Social integration: This scale is rated according to frequency of activity 

undertaken outside the home and in companionship with others. (Score range O 

to 12). 

3. Productivity. This scale rates time spent in employment, study or 

voluntary activity. (Score range 0 to 7). 

Across all three sub-scales, higher scores represent greater integration. 

Total scores are computed by summing the three subscales and range from Oto 

29, with higher scores indicating greater community integration. Chapter 3 

provides further background information about the CIQ and a copy of the 

response form is attached in Appendix E (Chapter 3) on the CD. 

The CIQ has a test-retest reliability of .91 (Willer, Linn et al., 1994) and 

there have been multiple studies supporting its validity (see Dijkers, Whiteneck, 

& El-Jaroudi, 2000). In the standardisation sample, Cronbach's alpha coefficient 

for the total score was 0.76, 0.84 for Home Integration and 0.73 for Social 
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Integration. Productivity had a low coefficient of 0.35, which was probably due to 

having only two items (Corrigan & Deming, 1995). 

Kalpakjian et al. (2004) conducted the only study that has reported the 

relationship of the CIQ with the QOLI. This study contained a small sample (n = 

50) of people with severe TBI, more than five years following injury. Kalpakjian 

et al. (2004) reported a moderate significant correlation between the CIQ Total 

score and the QOLI Total score, r = .58, p < .001. This moderate correlation 

suggested the CIQ had value in predicting SQOL outcome following TBI, as 

measured by the QOLI. The present study sought to investigate relationships 

between the CIQ and QOLI with a population-based sample, within the first year 

of injury. 

Socio-economic status. Conceptually, socio-economic status has been 

described as a complex construct that includes aspects of education level, 

vocational skill, income and wealth (Sinclair et al., 2001). Socio-economic status 

has been shown to directly relate to SQOL in the general population, as well as 

the quality of outcomes across a range of clinical populations including TBI (e.g., 

Hoofien et al., 2002; Louis & Zhao, 2002). Research has shown that people from 

lower socio-economic groups are at greater risk of injury and also endure poorer 

outcomes (Fleminger & Ponsford, 2005; Moodie, 2001 ). People with higher 

socio-economic status report better outcomes, due to a range of factors 

including resource and support service availability and differences in utilisation 

of these resources (Sinclair et al., 2001). 

One commonly used, skill-based classification system for socio-economic 

status is the Australian Standard Classification of Occupations (ASCO) (ABS, 
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1997). This classification system contains nine major groups as shown in Table 

11.1. Within this classification system, people were grouped according to their 

occupation at time of injury. 

Table 11.1 

Major groups within the Australian Standard Classification of Occupations 

(ASCO) (ABS, 1997). 

Group Description 

1 Managers and Administrators 

2 Professionals 

3 Associate professionals 

4 Trades persons 

5 Advanced clerical and service workers 

6 Intermediate clerical, sales and service workers 

7 Intermediate production and transport workers 

8 Elementary clerical, sales and service workers 

9 Labourers and related workers 

In addition to the nine categories listed in the Australian Standard 

Classification of Occupations, Table 11.2 below shows further categories used 

to separate the sample by occupational status. These extra categories were 

relevant to this sample, and reflected demographic characteristics of age 

(students or retired) as well as pre-injury health or other problems impacting on 
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vocational status (unemployed, disability pensioners) and stay-at-home-parents 

or spouses. 

Table 11.2 

Major groups within the Australian Standard Classification of Occupations 

(ASCO) (ABS, 1997). 

Group Description 

10 Student 

11 Retired 

12 Disability pension 

13 Unemployed 

14 Other/Unknown· 

15 Home duties 

Work capacity. TBI outcome studies show that while a larger proportion 

of people with mild TBI appeared to regain employment within weeks or months 

of injury, only a third to a half of those with moderate to severe TBI who were 

working or studying at the time of injury, regained competitive employment 

(Brooks, 1992; Dikmen et al., 1993; Tate et al., 1989). Engagement in work has 

been shown to influence SQOL (Corrigan et al., 2001; Steadman-Pare et al., 

2001; Webb et al., 1995). In a recent TBI study, Johansson and Bernspang 

(2003) asserted the feelings of worth and satisfaction that come from role 

performance and productivity may increase SQOL. 

Relationship status. In general population studies, a satisfying 

relationship with a significant other has generally been shown to increase SQOL 
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(e.g. Frisch, 1999). However, following significant TBI, changes in physical and 

emotional functioning can place strain on intimate relationships (Ponsford et al., 

1996). Some researchers have noted that whilst relationships may not end in 

early years,. many deteriorate and eventually cease in the longer term following 

injury, particularly when injuries are more severe (e.g., Kreuter et al., 1998; 

Koskinen, 1998; Thomsen, 1994). In three separate TBI outcome studies, loss 

of spouse relationship related with lower life satisfaction (Corrigan et al., 2001; 

Klonoff et al., 1986; Vanderploeg et al., 2003). 

Hypotheses from the review of the literature on relationships between 

variables in this domain with QOLI scores are summarised in Figure 11.1. 

Community 
Integration 

Socio-economic 
status 

Work capacity 

Relationship status 

QOLI Total scores 

' ·---~· QOLI Factor scores 

~ ~ Relationship is hypothesized 

•·-·-·• Relationship requires investigation 

Figure 11. 1. Hypothesised realtionships between variables. 

11.2 Procedure 

The procedure followed in this sub-study was identical to that described 

in Chapter 8, Sub-study 4.1. Additionally, in the present sub-study participants 
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provided information that was used to complete the CIQ, and to rate socio-

economic status, work capacity and relationship status across time-points. 

11.3 Results 

In the present sub-study, outcomes and group differences are presented 

for each variable as well as relationships with the QOLI Total and Factor scores 

where appropriate. 

Community integration 

Total CIQ scores as well as the three subscale scores, Social integration, 

Home integration and Productivity were calculated for each of the time-points 

following TBI. Mean scores for each of these scales are shown in Figure 11.2. 

25 
--Home integtration -e-Social integration 

20 * 
-+--Productivity ~CIQTotal ~ 

)( )( )( 

15 

10 

5 ' ' ' I : 
0 

Pre-injury 1 Month 3 Months 6 Months 12 Months 

Home Integration n= 348 n=300 n=288 n= 221 n= 190 
Social Integration n=335 n=283 n=280 n = 213 n= 188 
Productivity n=342 n= 294 n= 286 n= 220 n = 191 
CIQ Total n= 333 n=282 n= 275 n= 213 n= 182 

Figure 11.2. Mean CIQ scores following TBI. 

Figure 11.2 shows a decrease in mean scores at the one and three 

month time-points following TBI, before a return to pre-injury levels at six and 

twelve months. Table 11.3 shows the results of paired sample t-tests. 
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Table 11.3 

T-test comparisons of the CIQ over the time-points 

CIQ Subscale Time-points t df p 

Home integration Initial - 1 Month 2.30 322 .02 

1 Month - 3 Months -2.76 237 .01 

3 Months - 6 Months -1.62 206 .11 

6 Months - 12 Months -.80 170 .42 

Social integration Initial - 1 Month 2.49 296 .01 

1 Month - 3 Months -2.29 220 .02 

3 Months - 6 Months -3.27 192 .001 

6 Months - 12 Months -1.53 162 .13 

Productivity Initial - 1 Month 7.39 315 .001 

1 Month - 3 Months -2.59 233 .01 

3 Months - 6 Months -1.64 203 .10 

6 Months - 12 Months -1.31 172 .19 

CIQ Total Initial - 1 Month 5.19 294 .001 

1 Month - 3 Months -3.28 216 .001 

3 Months - 6 Months -3.47 188 .001 

6 Months - 12 Months -1.98 156 .05 

Note. t-score (t), degrees of freedom (df) two-tailed significance (p). 

In summary, significant decreases in scores were found between the pre-

injury and one-month time-points on all the CIQ subscales and Total score on 
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paired samples t-tests. Significant improvements in scores were noted between 

the one-month and three-month time-points for all the subscales and CIQ Total 

score. In addition, significant increases in scores were noted between the three-

month and six-month time-points for Social Integration. The only significant 

difference found between the six-month and twelve-month time-points was 

observed for the CIQ Total score, which increased at twelve-months. 

Correlations between CIQ and QOL/ scores 

Correlations were conducted to determine the relationships of each of the 

CIQ subscale scores as well as the CIQ Total Score with QOLI Total and Factor 

Scores over the time-points following injury. A significance level of p < .01 was 

adopted, due to the large number of correlations. In summary, a greater number 

of significant relationships were identified for the QOLI Total scores, than the 

QOLI Factor scores across the time-points. 

Only two significant relationships were identified between the CIQ Total 

score and the QOLI Total scores. These occurred between the one month CIQ 

Total and one month QOLI Total score, r = .16, p < .01, and the three month 

CIQ Total and three month QOLI Total score, r = .22, p < .01. These results are 

shown in Table 11.6 in Appendix Z (see Chapter 11 on the CD). 

The only significant relationship between CIQ Home Integration and QOLI 
, 

scores occurred between the pre-injury QOLI Total score and six month Home 

Integration score, r = -.24, p < .01, (see Chapter 8 Appendix Table 11.2 on the 

Appendix CD). A greater number of significant relationships were found between 

the CIQ Social Integration and CIQ Productivity subscales. Importantly, the pre-
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injury Social Integration subscale was weakly related to QOLI Total scores at 

three, six and twelve months following injury. 

Table 11.4 

Relationships of CIQ Social Integration and Productivity scores and QOLI Total 

scores over time following TB/ 

QOLI Total scores 

Pre-injury 1 Month 3 Months 6 Months 12 Months 

Social Integration 

Initial .09 .13 .19* .24* .24* 

1 Month .09 .16* .11 .14 .06 

3 Month .15 .11 .28* .25* .28* 

6 Month .09 .11 .17* .22* .19* 

12 Month -.04 .06 .14 .18 .30* 

Productivity 

Initial .18* .12 .14 .22* .16 

1 Month .10 .21* .20* .28* .19 

3 Month .19* .23* .33* .26* .25* 

6 Month .11 .15 .20* .29* .21* 

12 Month .16 .08 .16 .15 .24* 

* p< .01. 

No significant relationships were identified between the CIQ scores and 

QOLI Factor scores. These results are shown in Appendix Tables 11.3, 11.4 and 

11.5 on the CD. 
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Socio-economic status 

The sample was categorised using the Australian Standard Classification 

of Occupations and six further group classifications. The number of participants 

in each group is shown in Table 11.5. 

Table 11.5 

Number of participants in each severity group: Fifteen categories 

Socio-economic group n % 

1 Managers and Administrators 40 7.1 

2 Professionals 8 1.2 

3 Associate professionals 26 3.9 

62 9.4 
4 Tradespersons 

5 Advanced clerical and service workers 19 2.9 

6 Intermediate clerical, sales and service workers 52 7.8 

7 Intermediate production and transport workers 39 5.9 

8 Elementary clerical, sales and service workers 14 2.1 

9 Labourers and related workers 26 3.9 

10 Student 80 12.1 

11 Retired 50 7.5 

12 Disability pension 13 2.0 

13 Unemployed 100 15.1 

14 Other/Unknown 18 2.7 

15 Home duties 15 2.3 
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Examination of pre-injury QOLI scores showed the categories in Table 

11.5 could be reduced to six categories for further between-group analysis as 

shown in Table 11.6. 

Table 11.6 

Number of participants in each severity group: Six categories 

Socio-economic group 

1 Managers and professionals 

2 Skilled workers 

3 Unskilled workers 

4 Students 

5 Retired 

6 Unemployed/ Disability Pensioners 

Table 11.1 

Groups 

1, 2, 3 

4,5,6,7 

8,9 

10 

11 

12,13 

n 

74 

172 

40 

80 

50 

113 

% 

11 

26 

6 

12 

8 

17 

SQOL outcomes for each group were investigated over the time-points of 

the study. Significant differences were only found between groups for QOLI 

Total scores and not for QOLI Factor scores. Figure 11.2 below, shows socio

economic group outcomes. 
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QOLI Total scores: Cross-sectional analysis 
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Pre-injury 1 Month 3 Months 6 Months 12 Months 

Managers & professionals n = 58 n=45 n= 34 n= 34 n= 31 
Skilled workers n = 119 n=99 n= 95 n= 63 n= 61 
Unskilled workers n=22 n= 15 n=20 n= 16 n=15 
Students n= 53 n =54 n=47 n=44 n=32 
Retired n=22 n =25 n= 31 n=24 n=27 
Unemployed & Disabled n=70· n=54 n=49 n= 36 n=29 

Figure 11.3. Mean QOLI Total scores for each socio-economic group. 

Figure 11.3 shows the trends in QOLI Total scores over the time-points of 

the study. It is interesting that unskilled workers rated highest pre-injury 

estimates of SQOL. Unemployed and disability pensioners rated lowest QOLI 

scores. Over the time-points of the study, most groups showed deterioration in 

scores before regaining pre-injury levels at six and twelve months. A or:ie-way 

ANOVA showed the Unemployed and disability group rated significantly lower 

QOLI Total scores than all the other groups at the Pre-injury time-point, F (5, 

338) = 2. 73, p < .05, and at the one-month time-point, F (5, 286) = 3.69, p < .05. 

At three months the Unemployed and disability group rated significantly lower 
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QOLI Total scores than all other groups except Managers and professionals, F 

(5, 270) = 8.75, p < .05. The Managers and professionals group rated QOLI 

Total scores that were not significantly different to any other group. At the six-

month time-point the Unemployed and disability group rated lower than all other 

groups, F (5, 211) = 4.21, p < .05. Post-hoe analyses are shown in the SPSS 

output on the Appendix CD. No significant differences were observed between 

groups at the twelve-month time-point. 

There were no significant differences between groups on the QOLI Factor 

scores. There were too few participants in some groups to perform adjacent 

time-points and longitudinal analyses for socio-economic status (e.g. only seven 

participants in the Unskilled Workers and 15 in the Retired groups). 

Work capacity 

Participants' work capacity was assessed at each time-point following 

" injury. The maximum capacity was 40 hours per week. Three groups were 

identified amongst the respondents. These were participants who were 

incapable of work, participants capable of undertaking up to 20 hours per week, 

and participants capable of more than 20 hours per week. The proportion of 

participants in each group is outlined below in Table 11. 7. In addition, the 

proportion of participants who rated a decrease or increase in work capacity 

relative to pre-injury work status following injury is provided in Table 11.8. 



Table 11.7 

Proportions of participants' work capacity over time following TB/ 

O hours 

1to20 hours 

>20 hours 

Pre-injury 

n = 329 

6% 

9% 

85% 

1 Month 

n = 148 

33% 

10% 

57% 

3 Months 

n = 175 

27% 

17% 

56% 

6 Months 

n = 132 

15% 

20% 

65% 

12 Months 

n = 122 

8% 

21% 

71% 
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Table 11. 7 shows that overall, the proportion of participants who were 

incapable of work peaked at the one-month time-point. The proportion of those 

who were capable of more than 20 hours work per week reduced at one-month 

following injury, and then increased over the time-points of the study. 

Examination of differences between the groups across the time-points using 

one-way ANOVAs, showed significant differences between the work capacity 

groups for QOLI Total scores. However, the only statistically significant 

differences between these groups for QOLI Factor scores were at three-months 

following injury. In each case, the zero hours work capacity group rated lower 

scores than the other two groups. 



Table 11.8 

Change in work capacity following TB/ compared with pre-injury status 

Same status as at pre-injury 

Gained capacity . 

Lost capacity 

1 Month 

n = 128 

68% 

1% 

31% 

3 Months 

n = 149 

68% 

2% 

30% 

6 Months 

n = 107 

78% 

4% 

18% 

12 Months 

n = 94 

81% 

6% 

13% 
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Table 11.8 shows approximately one third of the sample experienced a 

decrease in work capacity within the first three months following TBI. This 

proportion was halved by twelve months, with more than 80 percent of the 

sample indicating they were at their pre-injury level of work capacity by this time 

following their injury. Differences in QOLI Total and Factor scores were 

investigated between the groups with concurrent groupings over time and using 

the participant's work capacity rating as the grouping variable. Figure 11.4 

below, shows mean QOLI Total scores for the three work capacity groups, 

sampled cross-sectionally. 
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3.5 

3 
-+-zero hours --W- < 20 hours __.,_> 20 hours 

2.5 

2 

1.5 

1 

0.5 
Pre-injury 1 Month 3 Months 6 Months 12 Months 

Figure 11.4. Mean QOLI Total scores for each work capacity group. 

Using participants' work capacity at each time-point as the grouping 

variable, Figure 11.4 shows participants in the zero work capacity group 

generally rated poorer scores than those in the <20 hours and > 20 hours 

capacity groups. One-way ANOVAs at the. pre-injury time-point show 

participants in the zero hours pre-injury work capacity group rated significantly 

poorer QOLI Total scores on the pre-injury estimate than the < 20 hours, F (2, 

· 227) = 5.03, p < .01, and > 20 hours work capacity groups, p < .01. There were 

no significant differences between groups on QOLI Factor scores. At one-month 

post-injury, participants in the zero hours pre-injury work capacity group rated 

significantly poorer QOLI Total scores than the> 20 hours work capacity group, 

F (2, 132) = 6.13, p < .01. There were differences for QOLI Factor scores. 

At three-months following injury, participants in the zero hours pre-injury 

work capacity group rated significantly poorer QOLI Total scores than the <20 
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hours, F (2, 156) = 11.50, p < .01, and >20 hours work capacity groups, p < .001. 

Significant differences were also observed on QOLI Factor 1: Self-functioning 

and activity, F (2, 110) = 3.65, p < .05 and QOLI Factor 2: Self-actualisation, F 

(2, 109) = 3.12, p < .05. In both cases, the zero hours work capacity group rated 
-

lower than the > 20 hours work capacity group. 

At six-months following injury, participants in the zero hours pre-injury 

work capacity group 'rated significantly poorer QOLI Total scores than the < 20 

hours, F (2, 114) = 3.59, p < .05, and> 20 hours work capacity groups, p < .05. 

Again, there were no significant differences on QOLI Factor scores. At twelve-

months following injury, participants in the zero hours pre-injury work capacity 

group rated poorer QOLI Total scores that approached significance than the >20 

hours work capacity group, F (2, 115) = 2.73, p = .07. There were no differences 

on QOLI Factor scores. The very small numbers of participants in the zero and 

<20 hours work capacity groups precluded adjacent time-points and longitudinal 

analysis. 

Pre-injury work capacity grouping on QOLJ scores 

Differences in QOLI outcome were also examined based on pre-injury 

work capacity grouping. As already mentioned, one-way ANOVAs at the pre-

injury time-point show participants in the zero hours pre-injury work capacity 

group rated significantly poorer QOLI Total scores on the pre-injury estimate 

than the <20 hours, F (2, 227) = 5.03, p < .01, and >20 hours work capacity 

groups, p < .01. There were no statistical differences between groups at one 

month. At three months, a difference approaching significance was found on 

QOLI Total scores, F (2, 169) = 2.95, p = .06, with those in the zero hours group 
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rating poorer scores than the other groups. Also at three months, a significant 

difference was seen between groups on QOLI Factor 2: Self-actualisation score 

at three months, where participants in the zero hours pre-injury work capacity 

group rated significantly poorer QOLI Total scores on the pre-injury estimate 

than the <20 hours, F (2, 176) = 3.30, p < .05, and >20 hours work capacity 

groups, p < .05, and at six months where participants in the zero hours pre

injury work capacity group rated significantly poorer QOLI Total scores than the 

>20 hours work capacity group, F (2, 131) = 4.04, p < .05. 

Relationship status 

Participants were categorised into two groups, reflecting whether they 

were in a significant relationship or not across the time-points of the study. The 

cross-sectional comparisons as well the numbers and proportions of participants 

in each group are presented in Figure 11.5. There was a considerable 

impediment to the present analysis with missing data. Table 11.9 shows the 

numbers and proportions of participants in each group in relation to their pre

injury relationship status, at each time-point of the study. Change· in relationship 

status was examined in relation to the initial time-point and information about the 

stability of relationships in relation to status at the pre-injury time-point is shown 

in Table 11.10. 



Table 11.9 

Jn relation to pre-injury status: Proportions of participants' Relationship Status over time following TB/ 

Relationship status Pre-injury 1 Month 3 Months 6 Months 12 Months 

In a significant relationship 95 (37%) 82 (40%) 71 (39%) 59 (43%) 54 (46%) 

Not in a significant relationship 164 (63%) 123 (60%) 109 (61%) 80 (57%) 63 (54%) 



Table 11.10 

Change in Relationship Status over time following TB/ 

Relationship status Pre-injury - 1 Months Pre-injury - 3 Months Pre-injury - 6 Months Pre-injury - 12 Months 

Same status as at pre-injury 180 (95%) 169 (99%) 125 (93%) 98 (91%) 

Gained relationship 1 (1 %) 0 (0%) 3 (2%) 5 (5%) 

Lost relationship 7 (4%) 2 (1%) 6 (5%) 5 (5%) 
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Tables 11.9 and 11.10 show a higher proportion of participants were 

not in a significant relationship at the time of their injury. Whilst the amount of 

available data used to categorise the sample decreased over time following 

injury, the proportion of participants in the two groups became more evenly 

proportioned at the three and six-month time-points. Table 11.9 shows 

relationship status remained relatively stable over the twelve months following 

injury. With little change in group membership over the time-points, the 

following analysis of differences in QOLI scores was undertaken using 

participants' relationship status at the time of injury. Figure 11.5 shows mean 

QOLI Total scores for the two groups taken cross-sectionally over the time-

points. 

3 

2.5 

2 

1.5 

Pre injury 

Relationship n = 95 
No relationship n = 164 

-+--Relationship 

1 Month 

n=82 
n= 123 

--No relationship 

3 Months 6 Months 

n = 71 n = 59 
n=109 n=BO 

Figure 11.5. Mean QOLI Total scores for relationship groups. 

12 Months 

n=54 
n=63 
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Participants who indicated they were in significant relationships rated 

higher QOLI Total scores. Independent samples t-tests showed the only 

significant difference was at the pre-injury time-point, t (257) = 2.58, p < .05. 

Although there appears some difference between the means at twelve 

months, this was not significant, t (115) = 1.35, p = .18. 

3.10 

2.90 

2.70 

2.50 

2.30 

2.10 

1.90 

1.70 

QOLI Total scores: Adjacent time-points analysis 

~ 

~ 
/ • • 

___.__Relationship 

-- No relationship 
1.50-+--~----r-~~.-~--.--~--,-~~-.-~-.--~------,~~-.---~----r-~~-.--~---1 

Females n = 59 
Males n= 95 

n=52 
n=6B 

n= 39 
n= 57 

Figure 11.6. Mean QOLI Total scores for relationship groups. 

n=44 
n=47 

The only differences between participants providing data at adjacent 

time-points were for time between the pre-injury and one month time-points, F 

(1, 152) = 9.00, p < .01, but not for group. 

QOLI Total scores: Longitudinal analysis 

A small number of participants returned QOLI data at all the time-

points (relationship group n = 16, no relationship n = 19). However, repeated 

measures ANOVA found no significant differences in QOLI Total scores over 
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the time points, F (1, 30) = .72, p = .59, nor between the two groups, F (1, 30) 

= 1.45, p = .24. 

QOLI Factor scores: Cross-sectional analysis 
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2.5 

2 

1.5 
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Relationship n = 100 
No relationship n = 162 

--+- Relabonship 

1 Month 

n=82 
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3 Months 

n= 84 
n= 124 

6 Months 

n=75 
n = 109 

Figure 11. 7. Mean QOLI Factor 1 scores for relationship groups. 

12 Months 
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n=63 

The only significant difference between groups occurred at six months 

following injury, t (137) = -2.14, p < .05, in which those participants with no 

relationship rated highest QOLI Factor 1 scores. 

3.5....----~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Figure 11.8. Mean QOLI Factor 2 scores for relationship groups. 
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Participants in both groups rated similar QOLI Factor 2 scores over the 

time-points until six months when those without relationships rated higher 

scores comparable with their pre-injury levels and those with relationships 

continued to rate poorer scores. An independent samples t-test found a 

difference approaching significance between groups at six months, t (136) = -

1.93, p = .06. A difference between groups approached significance at twelve 

months, t (136) = -1.73, p < .09. QOLI Factor 3: Family and environment 

scores are shown below in Figure 11.9. 

3.5 

3 --+-Relationship -No relationship 

2.5 
:--- =-===: 2 • = 

1.5 

1 

0.5 

0 
Preinjury 1 Month 3 Months 6 Months 12 Months 

Relationship n= 100 n=84 n=73 n= 54 n=52 
No relationship n = 163 n = 124 n= 107 n = 83 n= 61 

Figure 11.9. Mean QOLI Factor 3 for relationship groups. 

Participants in both groups rated similar scores over the time-points to 

twelve months following injury. At the twelve-month point, those who reported 

being in a relationship at time of injury rated lower QOLI Factor 3 scores, t 

(111) = -2.23, p < .05. 
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QOLI Factor scores: Adjacent time-points analysis 

Significant differences in QOLI Factor scores were only identified for 

time between the pre-injury and one month time-points for Factors 1, F(1, 153) 

= 6.62, p < .05, and Factor 2, F (1, 154) = 9.68, p < .01. No differences were 

identified between groups in this analysis. 

QOLI Factor scores: Longitudinai analysis 

Amongst the small group of participants who returned QOLI data at all 

of the time-points (relationship n = 17, no relationship n = 20), repeated 

measures ANOVAs only found a significant difference between groups on 

Factor 1 scores, F (4, 32) = 3.67, p < .05. The mean scores for Factor 1 are 

shown in Figure 11.10. The complete SPSS output is shown on the Appendix 

CD. 
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Figure 11.10. Mean QOLI Factor 1 scores for relationship groups. 
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11.4 Discussion 

This sub-study aimed to describe the social characteristics of the 

sample, examine differences within and between groups across time-points, 

and identify significant relationships between these variables and SQOL 

outcome. As in other sub-studies, the results for each variable are discussed 

in relation to expectations from the literature and a summary table is provided 

with those variables that will be included in further predictive modelling 

research. Limitations of the present research are also discussed. 

Community Integration. The Community Integration Questionnaire 

(CIQ) showed significant decreases in scores at initial time-points following 

TBI, recovering to pre-injury levels by the six-month and twelve-month time

point. Weak to moderate correlations between the Social Integration and 

Productivity scores were noted with the QOLI Total and Factor scores. 

Home Integration scores were inversely related to QOLI scores. 

Although these relationships were weak and non-significant, the inverse 

nature of the relationship suggests respondents who had some assistance in 

home-based activities tended to rate higher SQOL, than those who lived 

alone and were completely independent in these tasks. This raised questions 

about possible measurement problems that have been ~aised in the literature 

(e.g. Dijkers, 1997; Doninger et al., 2003). This is discussed further in the 

Limitations section. 

The importance of the relationship of the Social Integration and 

Productivity subscales with SQOL outcome was expected from the literature, 

as several studies have reported these relationships with aspects of SQOL, 
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particularly in more severely injured people, many years following injury (e.g. 

Heinemann & Whiteneck, 1995; Huebner et al., 2003). In the only study that 

investigated the relationship of the QOLI with a small sample (n = 50) of 

people with severe TBI, more than five years following injury, Kalpakjian et al. 

(2004) reported a moderate correlation between the CIQ Total score and the 

QOLI Total Score, r = .58, p < .001. 

The hypothesis that CIQ and QOLI Total scores would be related was 

confirmed. However, the present study found no significant relationships 

between CIQ and QOLI Factor scores. Weaker relationships were found in 

the present research than those reported by Kalpakjian et al. (2004), r = .16 

to .30 (p < .01 ). There are number of reasons this may have occurred, 

including basic differences in CIQ ratings between the samples, as well as 

differences in the size and characteristics of the samples. 

There was a large difference in the size and characteristics of the 

samples. Kalpakjian et al. (2004) sampled 50 people, while the present study 

took responses from 663 participants. Whilst there were a number of 

similarities between the two samples in proportions of participants in 

significant relationships and working, a major difference in characteristics of 

the sample was that the majority of the participants in the present study 

sustained less severe TBI than those in Kalpakjian et al.'s (2004) sample. 

More than half the Tasmanian sample experienced mild TBI (see Study 4.1 in 

Chapter 8), whilst Kalpakjian et al. (2004) reported a mean GCS of 8.74 (SO 

= 4.29). People suffering milder injury have been shown to recover 

functioning and thus community integration to near pre-injury levels over time 
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following injury, whereas a higher proportion of those suffering more severe 

injury do not recover this functioning, and their SQOL reflects this (Brown et 

al., 2000; Ponsford et al., 1996; Tate, 1999). 

This is supported by the finding that one sample t-tests showed CIQ 

Total scores were significantly higher at every time-point in the Tasmanian 

sample than the mean CIQ Total score reported by Kalpakjian et al. (2004) 

(see Appendix Table 11.7 on the CD for these results). In addition, the 

difference in mean CIQ scores in the Tasmanian sample only ranged to a 

maximum of 1.45 from the pre-injury level, over the time-points of the study. 

This restricted range of CIQ scores was likely to have restricted the strength 

of correlations with the QOLI scores. 

There was a shorter period of time to follow-up in the Tasmanian 

sample than in Kalpakjian's sample, who were sampled on average 5.68 

years following injury (SO= 3.07). Several studies have shown that for people 

with more severe TBI, problems with psychosocial activity and SQOL 

increase over such a time frame (e.g., Dijkers, 2004; Johnson & Miklos, 2002; 

Kendall & Terry, 1996). Kalpakjian's cross-sectional results concur with this, 

and it may be likely that both CIQ and QOLI ratings would be lower amongst 

participants in the Tasmanian sample at a comparable time post-injury. 

Although beyond the scope of the present research, further work is warranted 

to investigate late outcome in the present sample. 

Socio-economic status. As indicated by previous research, and 

hypothesised in the present study, a higher proportion of people from lower 

socio-economic groups were expected in this TBI sample (Moodie, 2001). 
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Using the Australian Standard Classification of Occupations and additional 

relevant categories, the highest proportion of participants in any single 

category the present study in was that of Unemployed who represented 15% 

of the sample (see Table 11.5). The combined grouping of those participants 

who were Unemployed and on a Disability Pension rated significantly lower 

QOLI Total scores than other groups over the time-points of the study to the 

six-month time-point. This confirmed the hypothesised relationship between 

socio-economic status and QOLI Total scores and was consistent with results 

of previous research (e.g., Hoofien et al., 2002; Louis & Zhao, 2002) that 

each used different indices of socio-economic status. There is a body of 

research that has linked wealth and poverty to SQOL (e.g., Cummins, 1995; 

Gitmez & Morcol, 1994; Li et al., 1998) and it is speculated that the actual and 

potential constraints on income and wealth experienced by people of lower 

socio-economic status frustrate their desire to experience their perceived 

cultural norms of higher living standards that are projected by media, 

particularly television. 

There were no statistical differences between socio-economic groups 

for the QOLI Factor scores. It is likely that this occurred because socio

economic status as measured by the Australian Standard Classification of 

Occupations does not relate in a consistent manner across the specific 

groups of domains that make up the QOLI Factor structure used in the 

present study. This factor structure was developed with a sample providing 

pre-injury estimates of their SQOL, following TBI. That there was no 

relationship between the groups of QOLI domains and socio-economic status 
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may indicate socio-economic status may relate to the domains of the QOLI in 

a more complex manner, which requires further research. In addition, it was 

noted there were limitations in the approach taken in measuring socio- · 

economic status with the Australian Standard Classification of Occupations 

(ASCO). These are discussed in the next section of this discussion. 

Work Capacity. Approximately 32% of the sample experienced a 

reduction in work capacity following TBI. Recovery to pre-injury status 

occurred for 13% of these participants within twelve-months following injury. 

Consistent with previous studies examining socio-economic status, 

participants reporting zero work capacity rated significantly poorer QOLI Total 

scores across the time-points of the study and QOLI Factor 1: Self

functioning and activity and QOLI Factor 2: Self-actualisation scores at three 

months following injury, confirming hypotheses of the present study. It is likely 

that at this point following injury, those participants who were working prior to 

injury, but had not yet returned to work were reporting poorer SQOL, due to 

disruptions to income, work and social activity, as well as physical and 

emotional problems related to the injury. Participants who had sustained mild 

TBI without chronic co-morbid physical injury would have most likely returned 

to work within the first six months following injury. 

Relationship status. A higher proportion of participants were not in a 

significant relationship at the time of injury. However, there was an increase 

in the proportion of participants in significant relationships over the time

points. This may be due to a significant proportion of younger participants 

entering the sample. Approximately 25% of the sample was aged 16 to 20 
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years at time of injury, which is typical of other population-based TBI samples 

(Fortune & Wen, 1999; Hillier et al., 1997). 

Participants with a significant relationship rated statistically better QOLI 

Total scores at the pre-injury time-point, and generally rated higher QOLI 

Total scores over the time-points of the study, across both cross-sectional 

and adjacent time-points analysis. These results were in line with hypothese 

for the QOLI Total score, and consistent with the results of the numerous 

studies investigating SQOL outcomes following TBI in relation to spouse

carers and significant relationships (e.g. Corrigan et al., 2001; Klonoff et al., 

1986; Kreuter et al., 1998; Vanderploeg et al., 2003). It is speculated that a 

significant relationship is protective against decline in SQOL following TBI. 

However, there is a more complex interact~on with specific domains of SQOL 

and relationship status. 

In contrast to outcome for QOLI Total scores, on QOLI Factor scores, 

people without relationships rated scores close to those with relationships at 

the pre-injury point, and then declined to three months before recovering at 

six and twelve months. However those with relationships rated poorer scores 

at six and twelve months following injury. It is perhaps likely, that on each of 

the QOLI Factors, people with TBI became more dependent and looked for 

support in a partner because of their impairments. They may have carried 

greater burden of responsibility as income earners and suffered greater 

stress and dissatisfaction with aspects of activity and relationship following 

injury than those without relationships. 
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11.4. 1 Summary of predictive relationships 

The analysis in the present sub-study has provided indications of 

variables within the social domain that may contribute to prediction of SQOL 

outcome following TBI. A summary of the variables found to influence SQOL 

outcome within this domain is provided in Table 11.11. 

Table 11.11 

Summary of the variables found to relate to QOLI Total and Factor outcomes 

Variable 1 Month 3 Months 6 Months 12 Months 

CIQ Home Integration 

at 3 Month F1 

CIQ Social Integration 

at the initial time-point Total Total Total 

at 1 Month Total 

at 3 Months Total Total Total 

at6 Months Total Total- Total 

at 12 Months Total 

CIQ Productivity 

at the initial time-point Total 

at 1 Month Total Total Total 

at 3 Months Total Total Total Total 

at 6 Months Total Total Total 

at 12 Months Totalal 
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Table 11.11 (continued) 

Variable 1 Month 3 Months 6 Months 12 Months 

CIQ Total 

at 1 Month Total 

at 3 Months Total 

Socio-status 

at the initial time-point Total Total Total 

Work capacity 

at the initial time-point Total Total & F2 Total Total 

Relation status 

at the initial time-point F1 & F2 F2 & F3 

Note. QOLI Total score (Total) QOLI Factor 1: Self-functioning and activity (F1), QOLI Factor 
2: Self-actualisation (F2), QOLI Factor 3: Family relationships and environment (F3), 
Community Integration Questionnaire (CIQ), Home Integration (HI), Social Integration (SI), 
Productivity (P), Socio-economic status (Socio-status), Relationship status (Relation status). 

11.4.2 Limitations 

The present sub-study has identified some potential predictors of 

SQOL outcome within the social domain. Limitations with the present sub-

study included measurement problems with the CIQ, and in the approach 

taken in the measurement of socio-economic status. 

Although Willer, Rosenthal, Kreutzer, Gordon, and Rempel (1993) 

recommend the CIQ for outcomes research following TBI because of its 
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psychometric qualities such as test-retest reliability, there have been 

criticisms of its poor internal consistency (e.g. Dijkers, 1997; Doninger et al., 

2003). Measurement problems identified by these authors included ambiguity 

in definitions of items and their relationship to level of the participant's 

engagement in aspects of community integration. For example, in examining 

the many activities that are rated in the CIQ, it may be construed that the 

level of community integration is proportional to the endorsement of 

performing such activities. Alternatively, it may be assumed that items may 

represent causal or effect indicators, and failure to endorse participation in 

the activities assessed by the measure may not necessarily reflect limited 

engagement in community roles (Doninger et al., 2003). 

In the present study, weak non-significant inverse relationships were 

identified for the Home Integration sub-scale. It is likely that the measurement 

problems already outlined contributed to this finding. Additionally, the sample 

was predominantly young males, many of who were likely to share domestic 

duties with others in the household. Within this predominantly male sample, 

responding to items that are biased towards traditionally female domestic 

roles (Nabors & Freymouth, 2000), it is conceivable that the proportion of the 

sample who share household roles with others were rated as being less 

engaged in these roles than reflected their actual capability. 

Socio-economic status 

Research has found a relationship between socio-economic status and 

risk of injury and outcome following TBI (Fleminger & Ponsford, 2005; 

Moodie, 2001 ). It is acknowledged that socio-economic status is a complex 
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construct including aspects of education level, vocational skill, income and 

wealth (Sinclair et al., 2001). As such, there is no widely accepted 

comprehensive measurement technique. Researchers must choose 

appropriate indicators of socio-economic status. This has lead to interesting 

use of variables in some studies. For example, in research conducted in 

Israel, Hoofien et al. (2002) relied on three variables as indicators of socio

economic status. These were: 

1. Years of ec;iucation, with greater years indicating higher status, 

2. Number of siblings, with higher number of siblings indicating lower 

status, 

3. Quality of military service, with longer service, selection for officer 

ranks and rank at discharge indicating higher status. 

In the Australian context, the Australian Bureau of Statistics publishes 

indicators of socio-economic well-being for areas following each census, 

including the indices of advantage/disadvantage, economic resources, 

education and occupation. Indices of advantage and disadvantage are limited 

in that they are applied to particular geographic areas and are not sensitive 

for use with individual research participants. Education levels were 

investigated in Study 4.1. One remaining index that could be applied to 

individual participants was the Australian Standard Classification of 

Occupations (ASCO, ABS, 2006). 

This index ranks occupation status as a sole index of socio-economic 

status and clearly does not directly measure wider aspects of income and 

wealth. The ASCO groupings yielded similar results to investigation of Work 
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Capacity, which showed six percent were not capable of work prior to TBI. 

The ASCO classifications indicated 15 percent were unemployed at injury, 

which suggests those who were capable of work and not employed made up 

nine percent of the sample. The main contribution of the ASCO 

Classifications to modelling SQOL outcome were in differentiating those who 

were not employed from those who were employed. In summary although 

limited in its capacity to measure broader aspects of socio-economic status, 

the ASCO provided information about participants' background that may 

prove valuable in modelling SQOL outcome. 

In conclusion, this sub-study has identified those variables within this 

social domain that may be of value in later predictive studies. These are 

presented in Table 11.11. The next sub-study will examine the relationships 

of cognitive variables with QOLI outcome over time following TBI. 
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CHAPTER 12 

STUDY 4.5 - THE RELATIONSHIP OF VARIABLES IN THE COGNITIVE 

DOMAIN WITH SUBJECTIVE QUALITY OF LIFE 

This fifth and final sub-study of Study 4 examines variables in the 

cognitive domain. As previously discussed in Chapter 3, sequelae of TBI 

have been shown to involve a range of cognitive impairments (Ponsford et al., 

1996). These include problems with aspects of attention, memory ·and 

learning, as well as aspects of executive functioning, such as ability to divide 

attention, and slowed information processing (Ponsford et al., 1996; Schretlen 

& Shapiro, 2003). A recent, thorough review by Schretlen and Shapiro (2003) 

has confirmed that cognitive functioning for people who sustained mild TBI 

returned to pre-injury levels of functioning within one to three months 

following injury. People with moderate to severe TBI showed greater 

impairment in functioning and most improvement in the first two years 

following injury, but their level of functioning remained significantly impaired, 

compared with pre-injury estimates. 

Cognitive problems following TBI have been shown to negatively affect 

aspects of self-efficacy and psychosocial functioning, disrupting engagement 

in work, relationships and leisure activities (Dikmen et al., 2003; Ponsford et 

al., 1996; Schretlen & Shapiro, 2003). However, there have not been many · 

studies that have reported relationships of cognitive impairment with 

subjective quality of life. 

Research has found cognitive functioning following TBI is related to 

aspects of SQOL, such as return to work and community integration 

• 
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(Doninger et al., 2003; Drake et al., 2000; Tate & Broe, 1999). A number of 

qualitative studies have identified that people with TBI report perceptions of 

ongoing problems with aspects of their overall quality of life (Corrigan et al., 

2004; Teasdale & Engberg, 2005). Few studies have reported relationships of 

specific objective measures of cognitive functioning with measures of SQOL. 

The two studies that were located showed there was little strength in direct 

relationships of cognitive test performance on SQOL following TBI and 

suffered limitations in their selection of poor measures of SQOL (Klonoff et 

al., 1986; Steadman-Pare et al., 2001). 

A study by Mailhan et al. (2005) investigated relationships between 

aspects of disability such as physical abilities, cognitive functioning, self

esteem and life satisfaction in a cohort of 75 participants with severe TBI, two 

years following injury. This study found the relationship between life 

satisfaction and disability was not linear, as those with moderate problems 

rated poorest life satisfaction, and those with severe problems rated life 

satisfaction at a similar level as the good recovery group. This suggests there 

are a number of other factors that may moderate the effects of objectively 

measured aspects of cognitive functioning on people's perceptions of their 

quality of life. 

In summary, very little research has reported the relationships of 

specific cognitive measures with SQOL following TBI, but these results 

indicate it likely that weak relationships may be identified between tests of 

attention, memory and executive functioning and SQOL (Mailhan et al., 2005; 

Steadman-Pare et al., 2001 ). However, due to the limitations of these studies 
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it remains important for variables in this domain to be investigated, to 

determine relationships between cognitive variables and SQOL as measured 

by the QOLI (Frisch, 1994; Frisch, 2004). 

As part of Study 4, the aims of this sub-study were to identify the 

outcomes of the sample over the time-points of the study on the cognitive 

variables listed in Figure 12.1', establishing salient differences within groups 

.across the time-points of the study on SQOL outcome, and reporting the 

relationships of each of these variables with SQOL outcome as measured by 

QOLI Total and Factor scores. Figure 12.1 shows hypothesised relationships, 

based on previous research and relationships requiring further investigation. 

NART 

Digit span 

VPT 

List Learning 

Design Learning 

Info Processing 

L-N Sequencing 

COWAT/FAS 

Trails B 

QOLI Total scores 

' ,, . 
.. -._·_:,':·~~~- .------------. 
--~~~<'~~ QOLI Factor scores 
.- -- ,,__ --------~ 

91!> Relationship is hypothesized 

• - - + Relationship requires investigation 

Figure 12. 1. Hypothesised realtionships between variables 
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Further explanation of the variables and measures in this sub-study 

are outlined below. 

12.1 Variables and measures 

A brief description of each test was provided in Chapter 3. In the 

present sub-study, seven separate variables were examined tapping the 

following three areas of cognitive functioning: 

12.1.1 Pre-injury estimate of cognitive functioning 

• National Adult Reading Test (NART): The NART was devised by (Nelson, 

1982) as a test of an over-learned skill that was highly correlated with 

intelligence and would provide a pre-injury estimate of cognitive functioning 

(Spreen & Strauss, 1998). The test asks respondents to read 50 irregularly 

spelled words (see an example of the NART response form in Appendix F, in 

Chapter 3 on the CD). Performance on the NART is thought to depend more 

on previous word knowledge than on current cognitive capacity. However, 

research has shown this measure has limitations such as underestimation at 

the higher end and over-estimation of scores at the lower end of the 

intelligence distribution (Spreen & Strauss, 1998). It has been suggested the 

NART can provide a lower limit to the pre-injury es,timate of IQ (Spreen & 

Strauss, 1998). NART scores can be transformed into Full Scale IQ and 

percentile scores. The NART has been shown to be highly reliable. Internal 

consistency has been reported as higher than .90, and test-retest reliability of 

.98 (Crawford, Stewart, Besson, Parker, & De Lacey, 1989). This scale 

provides an indication of pre-injury level of cognitive functioning. 
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12.1.2 Attention 

Attentional processes have an important role in learning and memory 

functioning as well as other cognitive processes (Spreen & Strauss, 1998). 

Mateer and Mapou (1996) discuss the importance of the attentional process 

of encoding, which refers to how well an individual can retain information and 

then process it. Two tests that specifically examine verbal and visual 

encoding capacity are: 

• Digit Span (Weschler Adult Intelligence Scale Ill, Weschler, 1997). This 

task requires the participant to repeat a fixed random series of numbers of 

increasing length spoken by the researcher. In addition to a forward span, a 

backward span is evaluated by having the participant repeat digits in reverse 

order. Groth-Marhet et al. (2000) indicates Digit Span is more likely to 

measure attentional capacity than aspects of memory. This subtest was 

originally sourced from the Stanford-Binet battery (Kaufman & Lichtenberg, 

1999). 

Psychometric information about this scale was collected as part of the 

WAIS Ill standardisation project, in which 2450 individuals were selected 

based on the 1995 US census. The sample was stratified according to age, 

sex, race/ethnicity, geographic region and education level. Split-half reliability 

for the digit span subtest was .90. Test - retest reliability was .83 (Kaufman & 

Lichtenberg, 1999). 

• Visual Patterns Test (VPT, Della Salta et al., 1998). The VPT is a 

measure of short-term visual memory. It was developed to assess the purely 

visual component of short-term memory. The task involves the participant 
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viewing a pattern of black squares within a matrix for three seconds. The 

stimulus is withdrawn and the participant responds by marking squares within 

a blank matrix denoting the position of the stimulus-blackened squares. 

Della Salla, Gray, Baddeley, Allamano, & Wilson (1999) describe the 

psychometric properties of this test based on a sample of 345 healthy 

subjects. Relationships were identified between the VPT and age and years 

of education, and norms are presented with corrections for these variables. 

Test-retest reliability is acceptable for both forms of the VPT, Form A = .75 

and Form B = .73. Parallel forms reliability was examined in a sample of 194 

healthy subjects and found to be .81, and repeated in a separate sample, 

where it was .88. 

12.1.3 Memory and learning 

A battery incorporating tests designed to detect and evaluate memory 

impairments is the Adult Memory and Information Processing Battery 

(Coughlan & Hollows, 1985). This battery includes specific standardisation 

data with age related norms from 18 to 75 years, stratified for IQ, social class, 

and academic achievement. A second version of all tests has been 

standardised on a second sample, providing two versions for administration 

within a short period of time. The battery has good psychometric properties. It 

has been shown to correlate with other similar cognitive tests and has been 

shown to be reliable with significant test-retest correlations of ranging from 

.50 to .89. The following two memory tasks test both visual and verbal 

learning as follows: 
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• List Learning (Coughlan & Hollows, 1985). This test assesses rote 

learning of verbal information and susceptibility to interference. The 

participant first attempts to learn a list of words, over five trials. Asking the 

participant to recall this original list following a one-trial attempt at a different 

list, assesses susceptibility to interference. This test is derived from the Rey 

Auditory Verbal Learning Test (Rey, 1964), but has a slower rate of 

presentation of two seconds per word. 

• Design Learning (Coughlan & Hollows, 1985). This test assesses the 

rote learning capacity of visual information and susceptibility to interference. It 

was intended as a visual modality parallel of the List Learning task. The 

participant attempts to reproduce a small diagram over five trials. 

Susceptibility to interference is measured by requesting recall of the original 

design following a one-trial attempt at a different design. 

12.1.4 Executive functioning 

Executive functioning includes all the tasks associated with performing 

a novel problem-solving task from its inception to completion (Groth-Marnet et 

al., 2000). Such functions may include awareness that a particular problem 

exists, an evaluation of the problem, the formulation of specific goals, 

development of plans to address the problems and evaluation of the 

effectiveness of those plans as well as management of the process of 

progressively implementing and evaluating those plans. Tests chosen for this 

study reflect clinical deficits in aspects of executive functioning that may 

impact on aspects of psychosocial functioning and SQOL, and include: 
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• Speed of information processing (Coughlan & Hollows, 1985). 

Designed to measure the efficiency of mental processes, this task was based 

on a cancellation task with as little demand as possible on memory, 

reasoning, visual perception, and motor-coordination. It requires participants 

to locate and cross out the second highest number in a row of numbers and 

continue this for four minutes. A comparison for pure motor-speed is provided 

in completion of a second rapid-cancellation-without-visual-search task. 

Psychometric properties of Coughlan's battery have already been described. 

• Letter-Number Sequencing (Weschler Adult Intelligence Scale Ill, 

Weschler, 1997). This task requires participants to sequentially order a series 

of letters and numbers presented aurally, in a mixed up order (Kaufman & 

Lichtenberg, 1999). Gold et al. (1997) originally developed the task as a 

measure of working memory functioning. Letter-Number sequencing has 

been shown to load onto the Working Memory Index (Groth-Marnet et al., 

2000), and is thought to measure aspects of working memory, attention and 

sequencing ability (Kaufman & Lichtenberg, 1999). Psychometric information 

about this scale was collected as part of the WAIS 111 standardisation project 

already described. Split-half reliability for the digit span subtest was .82. Test 

- retest reliability was . 75 (Kaufman & Lichtenberg, 1999). 

• Controlled Oral Word Association Test (COWAT). This test evaluates 

the spontaneous production of words beginning with a given letter within a 

limited time, usually 60 seconds. Normally the letters F, A and S. One-year 

retest reliability in older adults has been reported as . 70. Retest reliability 
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after 19-42 days was .88. Concurrent validity has been established in several 

studies with correlations with the Weschler Intelligence Scales. The COWAT 

has been used to discriminate neurological injury with people with mild TBI 

scoring in the 461h percentile, moderate TBI at the 39th percentile and severe 

TBI at the 27th percentile (Spreen & Strauss, 1998). Effects of age, gender, 

and education may be controlled. 

• Trails B (Spreen & Strauss, 1998). A procedure of the Halsted-Reitan 

battery, Trails B requires the ability to integrate and process two series of 

simultaneously presented information. The Trails B test page has circles 

numbered 1 to 13 and lettered A to L, which must be connected,' by the 

participant who draws a line that starts on number 1, and alternates between 

numbers and letters in sequence to the end of the task at the number 13. 

The score is the time to completion of the task, measured in seconds. 

A better score is reflected in a shorter time to completion of the task. The 

maximum time allowed is 300 seconds, 5 minutes. Reliability coefficients 

have been found to be .66 to .86 for Trails Part B, for various neurologic 

groups. Concurrent validity of this test has been established in a study by 

(Horton, 1995) who found agreement between the Alternative Impairment 

Index and the Halstead-Reitan test (Steadman-Pare et al., 2001). Steadman

Pare et al. (2001) found the Trails B test were weakly related to global SQOL 

ratings following TBI. 

12.2 Procedure 

The procedure followed in this sub-study was identical to that 

described in Chapter 8, Sub-study 4.1. Additionally, in the present sub-study 
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participants the National Adult Reading Test (NART) was administered at the 

initial data-point, immediately following injury. Digit Span and Letter-Number 

Sequencing tests were administered at all time-points, whilst the Visual 

Patterns Test, Word Learning, Design Learning, Information Processing, 

Controlled Oral Word Association Test, and Trails B tests were administered 

at the initial, three-month, six-month and twelve month time-points. 

12.3 Results 

As in the previous sub-studies, results are broken into two sections. 

First, the outcomes over the time-points of the study are presented for each 

variable. Relevant analysis of between and within group differences for each 

variable was examined. In the second section, the correlations of each 

variable with SQOL outcome are presented for each time-point of the study. 

12.3.1 Outcomes and group differences 

The outcomes as well as within group differences are detailed 

separately for each variable as follows: 

Pre-injury estimate of cognitive functioning 

The National Adult Reading Test (NART, Nelson, 1982) provided 

estimates of pre-injury cognitive functioning from assessment conducted with 

participants immediately following injury. Table 12.1 below, shows 

distributions for the Full Scale Intelligence Quotient (FSIQ), Verbal 

Intelligence Quotient (VIQ) and Performance Intelligence Quotient (PIQ) as 

predicted by the NART. As expected, each variable has a mean close to 

100.00 and standard deviation of approximately 10.00. 
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Table 12.1 

NART predicted pre-injury level of cognitive functioning (n = 433) 

FSIQ VIQ PIQ 

Mean 99.25 97.13 102.09 

SD 10.79 11.15 8.04 

75th percentile 107.00 105.00 108.00 

Median 100.00 97.00 102.00 

25th percentile 92.00 90.00 97.00 

Minimum 73.00 69.00 82.00 

Maximum 122 121 119 

Skew -.31 -.30 -.30 

Kurtosis -.47 -.40 -.39 

Note. Full Scale Intelligence Quotient (FSIQ), Verbal Intelligence Quotient (VIQ), 
Performance Intelligence Quotient (PIQ). 
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Attention 

Total scores on the Visual Patterns Test and Digit Span test were 

calculated, and converted to percentiles with reference to the normative 

information provided with each scale. Mean percentile scores were 

determined cross-sectionally for each time-point following injury. These mean 

scores are presented in Figure 12.2 below. 

-+--Visual Patterns Test 
70 

60 

50 

40 

30 

Initial 1 Month 

Visual Patterns Test n = 220 n = 0 
Digit span n = 240 n = 259 

3 Months 

n=216 
n=256 

------ Digit Span 

6 Months 

n = 177 
n =201 

Figure 12.2. Mean Attention test scores following TBI 

12 Months 

n= 160 
n= 173 

Figure 12.2 shows both the Visual Patterns Test and Digit span scores 

were at the lower end of the Average Range (5oth percentile+/- 25 (Spreen & 

Strauss, 1998, p. 107), at the initial assessment rising to near the 501
h 

percentile by six months following TBI. Analysis of changes in scores over 

time following injury show statistically significant change over the earlier time-

points, and are shown in Table 12.2. 
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Table 12.2 

T-test comparisons of Attention scores 

Time-point t df p 

Digit Span 

Initial - 1 Month -4.34 308 .0001 

1 Month - 3 Months -3.79 234 .0001 

3 Months - 6 Months -.28 193 .78 

6 Months - 12 Months -1.17 155 .24 

Visual Patterns Test 

Initial - 3 Months -.25 228 .80 

3 Months - 6 Months .61 158 .11 

6 Months - 12 Months .52 132 .60 

Note. t-score (t), degrees of freedom (df) two-tailed significance {p). 

Memory and learning 

Total scores on the Visual and Verbal Learning Tests of the Adult 

Memory and Information Processing Battery were calculated, and converted 

to percentiles with reference to the normative information provided by 

Coughlan and Hollows (1985). Mean percentile scores were determined for 

each time-point following injury. These mean scores are presented in Figure 

12.3 below. 
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12 Months 

n=93 
n = 90 

Figure 12.3. Mean Memory and Learning test scores following TBI 

Figure 12.3 shows initial mean percentiles in the Low Average Range 

(Spreen & Strauss, 1998) on Word Learning at the initial assessment and 

recovery of scores by the three and six month time-points. Design Learning 

scores were within the Average Range at the initial assessment and 

increased by the three month time-point, where the score stabilised over the 

following time-points. 

Table 12.3 

T-test comparisons of Memory and Learning scores 

Time-point t df p 

Word Learning 

Initial - 3 Months -4.15 217 .0001 

3 Months - 6 Months -2.21 145 .03 

6 Months - 12 Months -.82 121 .41 
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Table 12.3 (continued) 

Time-point t df p 

Design Learning 

Initial - 3 Months -5.00 199 .0001 

3 Months - 6 Months -.70 141 .48 

6 Months - 12 Months -1.87 116 .06 

Note. t-score (It), degrees of freedom (df) two-tailed significance (p). 

Executive functioning 

Total scores on the Information processing, Controlled Oral Word 

Association Test (COWAT), Trails B and Letter Number Sequencing tests 

were calculated, and converted to percentiles with reference to the normative 

information provided. Mean percentile scores were determined for each time-

point following injury. These mean scores are presented in Figure 12.4. 
80..,....--~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

70 

60 

50 

40 

30 

20 

-+--Information processing 
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Initial 1 Month 

Info processing n= 219 n=O 
Letter-number n= 233 n=255 
COWAT/FAS n= 232 n=O 
Trails B n = 221 n=O 

-11- Letter-number sequencing 
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3 Months 6 Months 12 Months 

n=224 n= 181 n= 152 
n=249 n= 198 n= 168 
n=242 n= 187 n= 168 
n=225 n = 177 n= 163 

Figure 12.4. Mean Executive Functioning test scores following TBI 
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Figure 12.4 shows lower scores at the initial time-point on all tests, 

rising into the normal range over the time-points of the study. Most tests 

showed recovery was ongoing, with small increases in mean scores still 

occurring at twelve-months following injury. 

Poorest initial scores were observed for the Controlled Oral Word 

Association Test (COWAT), which showed least recovery over the time-points 

to the bottom of the Average Range at twelve-months. Trails B scores at the 

initial time-point was similarly in the Low Average Range, and recovered to lie 

within the Average Range six-months following injury. Letter-number 

sequencing scores commenced in the lower end of the Average range at the 

initial time-point and recovered to near the 501
h percentile by one-month 

following injury. Information Processing scores were similarly in the lower 

end of the Average range at the initial time-po)nt, recovering by three months 

following injury. 

Table 12.4 

T-test comparisons of Memory and Learning scores 

Time-point 

Information Processing 

Initial - 3 Months 

3 Months - 6 Months 

6 Months - 12 Months 

t 

-9.72 

.13 

-3.01 

df 

235 

164 

128 

p 

.0001 

.90 

.003 
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Table 12.4 (continued) 

Time-point t df p 

Letter-number sequencing 

Initial - 3 Months -5.34 295 .0001 

1 Months - 3 Months -2.21 227 .028 

3 Months - 6 Months .34 186 .74 

6 Months - 12 Months -1.64 149 .10 

COWAT/FAS 

Initial - 3 Months -2.17 269 .03 

3 Months - 6 Months -.82 173 .41 

6 Months - 12 Months -3.87 139 .0001 

Trails B 

Initial - 3 Months -.23 237 .82 

3 Months - 6 Months -3.38 162 .001 

6 Months - 12 Months -1.53 137 .13 

12.3.2 Relationships with QOLI scores 

Correlational analysis of QOLI Total and Factor scores with these tests 

of cognitive functioning was undertaken across the time-points to determine 

the strength of relationships. Due to the number of correlations, a significance 

level of p < .01 was adopted. In general, correlations were weak and there 

were few significant correlations at the p <. 01 level. 
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QOLI Total and Factor scores were not significantly correlated with the 

National Adult reading Test (NART). However, weak relationships that met 

this significance level were found for all other tests, except at one month 

following injury. Correlation tables for each variable are presented in 

Appendix AA in Chapter 12 on the Appendix CD. Table 12.5 shows a 

summary of significant relationships with p < .01. 



Table 12.5 

Correlations between cognitive tests and QOLI scores following TB/ 

Cognitive tests 

Digit span 

at 3 months 

Visual Patterns Test 

at initial time-point 

at 3 Months 

at 6 Months 

Word List Learning 

at 6 Months 

at 12 Months 

Pre-injury 

Total F1 F2 F3 Total 

.20 

QOLI scores following TBI 

3 Months 6 Months 

F1 F2 F3 Total F1 F2 

.19 .17 

.26 .18 

.20 

12 Months 

F3 Total F1 F2 F3 

.22 .26 

.23 

.31 .35 

.39 .36 .40 .29 



Table 12.5 (continued) 

Cognitive tests 

Design Learning 

at 6 Months 

at 12 Months 

Info Proc Speed 

at 6 Months 

at 12 Months 

QOLI scores following TBI 

Pre-injury 3 Months 6 Months · 12 Months 

Total F1 F2 F3 Total E1 F2 F3 Total F1 F2 F3 Total E1 F2 F3 

.22 

.27 

.29 .28 

.32 .29 



Table 12.5 (continued) 

Cognitive tests 

L-N Sequencing 

at initial time-point 

at 1 Month 

at 3 Months 

at 6 Months 

at 12 Months 

COWAT/FAS 

at 3 Months 

Trails B 

at 3 Months 

at 6 Months 

QOLI scores following TBI 

Pre-injury 3 Months 6 Months 12 Months 

Total F1 F2 F3 Total F1 F2 F3 Total F1 F2 F3 Total F1 F2 F3 

.16 .22 .23 

.24 

.18 .22 

.21 

.24 

.17 

.19 .22 

.23 
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12.4 Discussion 

Like previous sub-studies, the aims of the present analysis were to 

identify the outcomes of the sample over the time-points of the study for each of 

the variables and the relationships of each of these variables with SQOL 

outcome. Cognitiye deficits following TBI have been well documented (e.g. 

Schretlen & Shapiro, 2003). Deficits are generally less severe following mild TBI 

compared with moderate and severe TBI. With approximately half the sample 

suffering a mild TBI and a further 30% suffering moderate TBI, based on length 

of post-traumatic amnesia, recovery of cognitive function was expected within 

approximately three months following injury for mild TBI, with deficits expected 

to persist following more severe injury (Ponsford, Olver, & Curran, 1995; 

Schretlen & Shapiro, 2003). Results of the present study generally concurred 

with these expectations. Additionally, a number of weak relationships were 

found between cognitive tests and QOLI scores. 

Pre-injury estimates of cognitive functioning 

The distribution of the NART was very close to the documented 

population averages, that is M =100, SO = 10, indicating the present sample 

was consistent with population samples (Nelson, 1982). However, the NART did 

not correlate significantly with any of the QOLI scores over the time-points of the 

study. As such, it appeared that pre-injury level of functioning had no 

relationship to SQOL outcome following TBI. This finding added weight to 

findings of Mailhan et al. (2005) who speculated there is likely to be a complex 

relationship between objectively measured cognitive tests and participants 

subjective ratings of life satisfaction. 
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In the present study, the results indicate rejection of the hypothesis that 

there is a weak direct relationship between NART measured pre-injury level of 

cognitive functioning and SQOL outcome following TBI. This lack of relationship 

highlights the subjective nature of SQOL, and suggests there may be mediators 

such as an individual's coping processes and that work to enhance psychosocial 

functioning and ultimately SQOL, regardless of level of intellectual functioning 

prior to injury. It is noted there may be some limitations in the use of the NART 

as a measure of cognitive functioning, in that it may not provide an accurate 

measure of participants' FSIQ in the lower percentiles. This issue is discussed 

more fully later. 

Attention 

As expected from previous research, mean scores for both the Digit Span 

and Visual Patterns Test (VPT) improved to near the 50th percentile within three 

to six months following injury. Statistically significant recovery was no~ed on the 

Digit Span test to three months following injury, with a slightly more definite 

recovery curve for this verbal test of attention than for the VPT. However, the 

differences between the mean test performances over the time-points were 

negligible. 

In relationship with the QOLI scores, a greater number of significant 

correlations were identified between early VPT scores and later QOLI Total and 

Factor 1 and 2 scores. Interestingly, the pre-injury estimate on the VPT was 

weakly related to QOLI Total, Factor 1 and Factor 2 scores at the three-month 

time-point. At three months following injury, significant recovery of functioning on 

many of the tests was observed in the sample. However, the amount of variance 
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in QOLI scores accounted for at three months by the initial VPT score was only 

four percent. Also, Digit Span scores at three months were weakly related to 

QOLI Factor 1 and 2 scores at three months, but not at later time-points. Whilst 

this weak relationship occurred at the time-point by which the sample showed 

most significant recovery, this test did not appear sensitive to the types of 

cognitive impairment that impact on SQOL and its recovery following TBI. There 

was some support for the hypotheses that these tests were weakly related to 

QOLI scores following TBI. 

Memory and Learning 

A pattern of recovery similar to those seen for Attention tests was 

observed on these learning tasks. There appeared to be some differences in 

mean percentile scores between Word Learning and Design Learning tasks at 

the initial time-point, with the scores on the Word Learning task much lower than 

Design Learning. Reasons for this difference may include the relative degree of 

difficulty of the tasks for this predominantly male and minimally educated 

sample. Although the norms were corrected for age, given their demographic 

biases, the present sample might have been expected to have more difficulty 

with the Verbal Leaning task, as it required rote learning of a list of fifteen words, 

while the Design Learning task required participants to reconstruct a small 

diagram consisting of nine lines. On both tests there was statically significant 

recovery in scores to near the 50th percentile by the three months time-point, 

then little change in scores to twelve months following injury. 

Scores on both tasks at six and twelve months were weakly related to 

QOLI Total and Factor scores at twelve months. This indicates these tests were 
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likely to be sensitive to cognitive impairment that was impacting on SQOL at 

later time-points. This may be because participants were either experiencing 

recovery or lasting deficits in their ability to learn and retain information following 

injury, which was having some effect on their psychosocial functioning and 

SQOL. These results lent support to the hypotheses that these tests were 

weakly related to QOLI scores following TBI. 

Executive Functioning 

As expected, mean scores on all tests were poorer than pre-injury 

expectations for the sample at the initial time-point. There was general recovery 

of functioning on all tests over the time-points, with some interesting differences 

in the timing of recovery and the level of performance attained between tests 

overtime. 

The recovery by three months . post-injury on the Letter-number 

Sequencing task appeared consistent with other tests of Attention and Learning. 

' 
Participants appeared to perform most poorly on the COWAT, with mean scores 

remaining lower than expected over the time-points. Spreen and Strauss (1998) 

noted this test has been used to discriminate between respondents' severity of 

injury (Mild TBI = 461h percentile, Moderate TBI = 39th percentile, Severe TBI = 
27th percentile). However, with the present sample predominantly composed of 

participants with mild TBI, the results were slightly poorer than expected. This 

may be consistent with the sample's somewhat poorer performance on verbal 

tests over non-verbal tests, and relate to the demographic biases already 

mentioned. Additionally, significant late improvement between six and twelve 

months was observed. It may be that the functions tapped by this test recover 
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later than other tasks and may require more time for performance to improve 

into the expected range. Supporting this, there was also significant late recovery 

between six and twelve months on the Trails B test and Information Processing 

tests. 

In relationship with QOLI scores, the tasks that were most frequently 

related to SQOL across the time-points were Letter-number Sequencing and 

Trails B. There were few significant relationships between the COWAT and 

information Processing Speed tasks and QOLI scores. There was some 

relationship between Letter-number Sequencing and QOLI scores at each time

point of the study. Interestingly, the Letter-number Sequencing task at the initial 

time-point was weakly related to QOLI Total and Factor 1 scores at three 

months, and QOLI Factor 1 at twelve months. Although the amount of variance 

explained in the QOLI scores by the test was limited (approximately 4%), this 

indicates the sensitivity of the Letter-number sequencing task to cognitive 

functioning that has some impact on ratings of SQOL. It was also interesting that 

the Trails B task at three months was related to QOLI Factor 1: Self-functioning 

and activity at three and twelve months. It is possible that performance on this 

test may be more specifically related to aspects of psychosocial functioning that 

have a direct impact on specific self and activity domains of SQOL. 

Although there were fewer relationships between the COWAT and 

Information Processing Speed tasks and QOLI scores, these relationships 

occurred with the QOLI at the three-month time-point. This is the earliest time

point at which the sample has been shown to have demonstrated recovery on 

key aspects of functioning, and is likely to be a point at which participants are 
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becoming more aware of any lingering deficits that are serving to inhibit recovery 

of functioning and continue to impede their SQOL. In general, there was some 

support for the hypotheses that these tests of executive functioning were weakly 

related to QOLI scores following TBI, at specific time-points. 

12.4. 1 Summary of predictive relationships 

The research literature examining the relationships of cognitive variables 

and SQOL following TBI was very limited. However, the studies located reported 

weak relationships between cognitive variables and SQOL. Results of the 

present study yielded a number of correlations that may indicate , predictive 

relationships, which were summarised in Table 12. 6. 
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Table 12.6 

Summary of the variables found to relate to QOLI Total and Factor outcomes 

Variable 1 Month 3 Months 6 Months 12 Months 

Digit Span 

at 3 months F1 & F2 

Visual Patterns Test 

at the initial time-point Total, F1, F2 

at 3 months F1 Total & F 2 

at 6 months Total 

Word List 

at 6 Months Total & F1 

at 12 Months Total, F1 ,2,3 

Design learning 

at 6 Months Total & F1 

at 12 Months Total & F2 

Note. QOLI Total score (Total) Factor 1: Self-functioning and activity (F1), Factor 2: 
Self-actualisation (F2), Factor 3: Family relationships and environment (F3). 



Table 12.6 (continued) 

Variable 1 Month 

Information processing 

At 6 Months 

A 12 Months 

Letter Number Sequencing 

at the initial time-point 

at 1 Month 

at 3 Months 

at 6 Months 

at 12 Months 

COWAT/FAS 

at 3 Months 

Trails B 

at 3 Months 

at 6 Months 

3 Months 

F 1 

F1 

Total & F1 

F 1 

F 1 

F 1 

6 Months 

F1 

F1 

F1 

368 

12 Months 

F1 

Total 

F1 

F1 

Note. QOLI Total score (Total) Factor 1: Self-functioning and activity (F1), Factor 2: 
Self-actualisation (F2), Factor 3: Family relationships and environment (F3). 
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Table 12.6 shows the Visual Patterns Test and Letter Number 

Sequencing administered at the initial time-point related to later QOLI scores. 

Other variables related to QOLI scores at the same time-point. 

12.4.2 Limitations 

As expected from the relevant literature, the present sub-study has 

identified a small number of potential predictors of SQOL outcome within the 

cognitive domain. Limitations with the present sub-study included the limitation 

in the variables chosen within this domain. Given the large number of other 

variables included in this study, only a limited number of variables were collated 

into the screening battery that was utilised to measure aspects of this domain. It 

is likely there are other measures that were not utilised in this sub-study that 

may relate more strongly with SQOL. However, the variables chosen to 

represent the sub-domains including estimated pre-injury level of cognitive 

functioning, attention, memory and learning and executive functioning were all 

commonly used clinical measures with excellent psychometric properties and 

proven ability to detect cognitive impairment following TBI (Groth-Marnet et al.,· 

2000; Spreen & Strauss, 1998). 

As already mentioned, there was a specific limitation with the National 

Adult Reading Test (NART) in that it has been shown to over estimate Full Scale 

IQ in people with lower levels of cognitive functioning and under-estimate 

cognitive level in people with superior intellectual functioning (Spreen & Strauss, 

1998). This constriction of the distribution may have limited the range of scores 

available for correlation analysis with the QOLI scores. Whilst this problem was 

not considered a violation of assumptions in conducting the analysis, there were 
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no correlations over r = .11, indicating there were only weak and non-significant 

relationships between the NART and QOLI scores. 

In conclusion, this sub-study has identified variables that may be of value 

in the next study (Study 5), in which predictive models of SQOL will be 

generated and tested. These are presented in Table 12.6. In summary, the 

present Study 4 has identified variables from five domains that will predict SQOL 

outcome up to twelve months following TBI. The next chapter will summarise 

and integrate the findings of Study 4, in preparation for predictive modelling 

research, presented in Study 5 in Chapter 14. 
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CHAPTER13 

SUMMARY AND INTEGRATION OF FINDINGS FROM STUDY FOUR 

The sub-studies of Study 4, presented in Chapters 8 to 12, have 

described the outcomes of a substantial population-based sample of adults (n = 

663) with TBI on a range of variables, across five domains thought to influence 

SQOL outcome. Tables indicating those variables that demonstrated significant 

relationships with QOLI Total and Factor scores at time-point to one year 

following injury were provided in the Discussion sections of each of the sub-

studies. To simplify and integrate these results, this chapter provides a summary 

of the relationships between variables in each domain the QOLI variables. 

Figures showing those variables that were found to relate to QOLI outcome are 

shown for at each time-point. That is, at one, three, six and twelve months 

following TBI. 
J 

The variables in each domain (Pre-injury QOLI, Demographic, Physical 

Emotional, Social, Cognitive domains) shown in Figures 13.1 to 13.4 are either 

pre-injury variables such as Gender and Socio-economic status, or measured as 

soon as possible following injury. Only the variables that were shown in Study 4 

to relate to QOLI variables are shown. Coloured arrows are used to denote 

relationships between a domain variable and QOLI variable, as follows: 

• Blue: Relationships with the QOLI Total score 

• Red: Relationships with QOLI Factor 1: Self-functioning and activity 

• Green: Relationships with QOLI Factor 2: Self-actualisation 

• Orange: Relationships with QOLI Factor 3:Family and environment 

Figure 13.1 below, shows significant relationships between domain 

variables and QOLI variables one month following injury. 



Phvsical Demoaraohic 

r mm FIMTotal I 

Fatigue 

Pain QOLI Total Score 

F1 : Self-functioning & activity 

F2: Self-actualisation 

F3: Familv & environment 

Socio-economic status 

Social 
~ Work capacity ] 

Figure 13. 1. Relationships between variables in each domain either in existence before injury or measures immediately 

following injury with QOLI variables measured one month following TBI 
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Figure 13.1 shows a high number of relationships between Pre-injury 

QOLI scores, as well as the Physical and Emotional domain variables. There 

were no relationships with any of the Cognitive Domain variables. The 

relationships with self-rated variables such as Pre-injury QOLI, Rivermead Post

Concussive Symptoms Questionnaire (RPQ) variables, Fatigue and Pain as well 

as HADS variables were shown to be strongest at this time-point. Whilst, 

clinician rated variables such as those on the FIM and Cognitive domain were 

not related as frequently or strongly. This has been shown in previous research 

by Brown et al. (2000), which likewise found subjectively rated variables that tap 

aspects of ICIDH Handicap/Participation explained most variance in life 

satisfaction scores. 

Figure 13.2 below, shows relationships at three months following injury. 



Phvsical 

HADS: Depression 

Socio-economic status 

Work capacity 

CIQ: Social Integration 

I Cri1isP. of TBI j 4 Ill> 

~ 

QOLI Total Score 

F1 : Self-functioning & activity 

F2: Self-actualisation 

F3: Familv & environment 

Coanitive 

Figure 13.2. Relationships between variables in each domain either in existence before injury or measures immediately 

following injury with QOLI variables measured three months following TBI 
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Figure 13.2 shows relationships with more variables across the Physical 

and Social Domains as well as two variables in the Cognitive domains. It is likely 

this occurred for at least two reasons. Firstly, the more severely injured 

participants had joined the study. They would have recovered from PTA and 

completed subjective assessment by this time-point. Many of these participants 

suffered more serious co-morbid physical injuries. This may account for the 

relationship with FIM scores and Cognitive domain variables. Secondly, by three 

months following injury, it is likely participants will have come to more appreciate 

the nature of the injuries, the resulting impairments and the restrictions these 

have on aspects of their psychosocial functioning. This appreciation may not 

have been so acute at the earlier time-point. 

Figure 13.3 below, shows relationships at six months following injury. 



Phvsical 

Fatigue 

QOLI Total Score 

HADS: Anxiety F1: Self-functioning & activity 

HADS: Depression F2: Self-actualisation 

Relationship status F3: Familv & environment 

Socio-economic status 

Work capacity 

CIQ: Social Integration 

Sor.i;:il 
CIQ: Productivity 

Figure 13.3. Relationships between variables in each domain either in existence before injury or measures immediately 

following injury with QOLI variables measured six months following TBI 
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In Figure 13.3, there is a striking lack of relationship between the QOLI 

Factor 3: Family and environment and the domain variables. It is interesting to 

speculate as to why this may have occurred. From results of Study 4.4 (Chapter 

11 ), it was noted that Relationship status did not vary very much over time 

following injury. As such, those who were not in relationships rated higher SQOL 

on QOLI Factors 1 and 2. It may be that other Domains such as Physical and 

Emotional variables played a greater role in determining SQOL outcome. 

Also of note is the strong relationship between Gender and the QOLI 

variables. In Study 4.1 (Chapter 8) there was significant deterioration of QOLI 

scores for females, while males showed recovery to pre-injury levels. This 

phenomenon requires further investigation and is beyond the scope of this 

thesis. However, it is interesting to speculate that the structure of SQOL may 

vary for males and females at this time-point following injury. 

Again, there was no relationship between variables in the Cognitive 

domain and SQOL variables. Figure 13.4 below, shows relationships at twelve 

months following injury. 



Phvsical Demoaraohic 

Fatigue 

QOLI Total Score 

HADS: Anxiety F1 : Self-functioning & activity 

HADS: Depression F2: Self-actualisation 

F3: Familv & environment 

Relationship status 
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Social Coanitive 

Figure 13.4. Relationships between variables in each domain either in existence before injury or measures immediately 

following injury with QOLI variables measured twelve months following TBI 
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Figure 13.4 shows relationships with variables from every domain, 

confirming the value of the multi-domain approach in exploring relationships with 

aspects of SQOL following TBI. However, at twelve months following injury, 

relationships between SQOL variables and domain variables were fewer 

compared with the other time-points. This trend was seen to begin with fewer 

relationships seen between QOLI Factor 3 and domain variables at six months 

following injury. It is reasonable that there are fewer significant relationships 

between domain variables and QOLI variables twelve months following injury. 

Over this time-frame there are likely to have been a range of influences on 

SQOL other than those related to TBI and captured by the domain variables. 

It remains interesting to see the variables that do continue to relate with 

these aspects of SQOL. There are consistent relationships between Pre-injury 

QOLI ratings and QOLI scores at this later time-point. Fatigue was related to all 

measured aspects of SQOL. Study 4.2 in Chapter 9 showed inverse 

relationships between Fatigue and SQOL, indicating those suffering highest 

Fatigue rated poorer SQOL. This is consistent with previous research that 

noted the effect of fatigue on reducing psychosocial functioning and well-being 

following TBI (Middlebroe et al., 1992; Ziino & Ponsford, 2005). These results 

indicate people who rated higher fatigue immediately following injury rated 

poorer SQOL twelve months following injury. In addition, HADS scores taken as 

soon as possible following injury are next most consistently related to QOLI 

scores. As discussed in Study 4.3 (in Chapter 10), this was expected from the 

literature. There is a moderate to strong relationship between depression and 

SQOL, shown in Frisch's (1994) theoretical model shown in Figure 2.1 and this 
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relationship has been found in a number of studies (e.g., Eng et al., 2005; 

Vickery et al., 2005). 

This chapter has presented an integration of the results of Study 4. The 

models presented here will be used in the final study of this thesis (in Chapter 

14), which will present the results of predictive modelling of SQOL outcome and 

provide evidence of those most at risk of poorer SQOL outcome following TBI. 
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CHAPTER14 

STUDY 5 - MODELS OF SUBJECTIVE QUALITY OF LIFE OUTCOME 

Many rehabilitation services strive to optimise or restore quality of life 

following TBI (e.g. MWBIRP, 1999). However, as already discussed in the 

introduction to this thesis, there is a dearth of research that has identified the 

salient predictors of SQOL outcome following TBI, using acceptable measures 

of SQOL and with a domain-based approach to selecting predictive variables 

(Bullinger, 2002). TBI rehabilitation services would benefit from both 

understanding the salient predictors of SQOL outcome. Predictive models would 

further this understanding and be clinically useful. For example, these models 

would allow rehabilitation services to develop systems that would identify those 

patients most at risk of poorer outcome and help channel resources more 

efficiently. 

This final study represents fulfilment of the ultimate objective of this 

research project, by identifying predictive models of SQOL following TBI. 

Predictive models of SQOL outcome identify the pre-morbid and other variables 

taken immediately following injury that best explain SQOL outcome at time

points following injury. As mentioned, there has been little research conducted in 

this area. However, previous research has provided some indications that have 

assisted the design of the present research. 

The first part of Chapter 3 provides an overview of previous research that 

has examined models of SQOL outcome following TBI. However, it is 

acknowledged that in almost all cases, these models were based on predictors 

obtained cross-sectionally at time-points following injury, and with the exception 
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of Corrigan et al.'s (2001) study, were not assessed prospectively. With very 

little research conducted in this area, it is hardly surprising that no studies were 

identified that used an appropriately investigated measure of SQOL, and a 

domain-based approach to investigating a number of predictors of SQOL taken 

immediately following TBI, to predict longer-term SQOL outcome. 

In summary, six studies were identified that provided models of predictors 

of SQOL outcome (Brown et al., 2000; Corrigan et al., 2001; Dawson et al., 

2000; Kalpakjian et al., 2004; Warren et al., 1996; Webb et al., 1995). These 

studies had samples of 49 to 626 participants with a range of severities of injury 

and data was taken at up to 17 years following injury. Variance explained by 

these models ranged from 6% to 50%. 

An overview of each study is provided in Chapter 3. In summary, these 

six modelling studies investigated a range of variables that appeared to 

represent the five domain areas suggested by Bullinger (2002). However, none 

of these studies investigated variables in all five domains such as was reported 

in Study 4 of the present thesis. Also of relevance to the present study was the 

finding by Brown et al. (2000) that it was the subjectively-rated measures of 

symptoms and mood, rather than the more objectively-rated measures such as 

aspects of cognitive functioning and physical independence, that correlated 

most highly and frequently with SQOL outcome. 

As already discussed in Chapter 3, there were a number of serious 

limitations with these previous studies. These included some small samples that 

compromised the chosen methods of analysis and ability to generalise results, 

use of inappropriate measures of SQOL, and arbitrary selection or narrow focus 



383 

on particular predictors rather than use of the domain approach suggested by 

Bullinger (2002). Whilst this previous research attempted to explain their 

participants' SQOL at particular time-points following injury, and findings were 

useful in building a preliminary picture of the salient predictors of SQOL, the 

present study aimed to extend clinical knowledge in this area by addressing 

these limitations. The present study sought to provide models that predicted 

SQOL outcome, based on information gathered as soon as possible following 

injury, at time-points up to twelve months following TBI. In addition, the present 

research utilised a thoroughly investigated measure of SQOL, a large 

prospectively assessed sample and a domain-based approach to selecting 

predictors of SQOL, which was suggested by international consensus (Bullinger, 

2002). 

Studies reported so far in this thesis have laid necessary foundations for 

the present research. They identified the QOLI (Frisch, 1994) as a measure of 

SQOL that was appropriately sensitive and simple to administer within the TBI 

clinical and outcome research context (Study 1 ). Studies 2 and 3 examined the 

structure of this measure within this population and reported outcome 

distributions of a large sample of prospectively surveyed participants. Study 4 

investigated the outcomes and relationships of a number of variables identified 

within the five domains of likely predictors (Bullinger, 2002). 

A summary of the findings of Study 4 was presented in Chapter 13. This 

summary showed the variables that were found to relate to QOLI scores at one, 

three, six and twelve months following injury. At almost all the time-points 

following TBI, variables representing each of the domains following injury were 
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found to relate to SQOL. As already discussed, the results of Study 4 were 

found to generally concur with previous research. In summary, the results of 

Study 4 confirmed both the stronger relationships of other subjectively rated 

measures with SQOL and more specifically the strong influence of pre-injury 

ratings of SQOL and those of measures in the Psychological domain such as 

Depression. 

The ICIDH model of outcome following TBI presented in Figure 1.1 

explains the role of these psychological influences or secondary problems in 

causing further impairment. This further impairment may serve to increase 

disruption of psychosocial functioning and lead to poorer SQOL outcome. 

Interestingly, the theoretical model explaining quality of life presented in Figure 

2.1 indicates the important interaction of affect in SQOL. Concurring with this 

theory, a number of studies have found strong relationships between depression 

and SQOL following TBI (e.g, Corrigan et al., 2001; Kreuter et al., 1998; Vickery 

et al., 2005). 

14.1 Aims and hypotheses 

Utilising the summary of relationships provided in Chapter 13 for each 

time-point, the aim of Study 5 was to provide predictive models of SQOL 

outcome at one, three, six and twelve months following TBI. The present study 

also aimed to identify the accuracy with which these models were able to predict 

SQOL outcome, particularly for participants rating poorer scores. 

The findings of previous research and results of studies already 

conducted within the thesis suggest it is likely that significant predictive models 
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of SQOL outcome may be produced. In addition, from both theoretical bases 

and the results of previous research several specific hypotheses were identified: 

1. There will be a greater number of significant predictive relationships with 

SQOL outcome with other subjectively rated measures, rather than objective 

measures. 

2. There will be representation of variables across the five domains of predictor 

variables. 

3. There will be a strong relationship with variables in the Psychological domain, 

particularly Depression. 

4. Pre-injury QOLI scores on Total and Factor scores will be a key predictor in 

respective QOLI Total and Factor scores at the time-points following injury. 

14.2 Design 

This study utilised a repeated measures design with a sample of people 

who had sustained a TBI in Southern Tasmania, Australia. Data collection 

occurred prospectively with a population-based sample of participants at the four 

time-points (one, three, six and twelve months) following head injury. In addition, 

a pre-injury estimate of functioning was collected as soon as possible following 

injury. 

14.3 Participants 

As in previous studies in this thesis, participants were adult volunteers 

who had sustained a TBI and consented to involvement in the TBI Outcome 

Study conducted by the Neurotrauma Register of Tasmania (NTR). There were 

885 participants who provided data for this study. Characteristics of the 

participants were similar to those presented in the other studies in this thesis. 
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Within this sample, 64% were male. Other demographic characteristics are 

shown in Table 14.1. 

Table 14.1 

Demographic characteristics 

Age (years) 

Education (years) 

Estimated IQ 

M 

36.74 

11.23 

99.25 

so 

17.23 

3.15 

10.89 

Mdn 

32.30 

11.00 

100.30 

Range 

16 to 91 

Oto 26 

73 to 122 

These demographic distributions were similar to those seen on Studies 2 

to 4 of this thesis and consistent with other TBI samples (e.g. Hillier et al., 1997; 

Tate et al., 1998). Table 14.2 shows the causes of injury for the sample. 

Table 14.2 

Causes of injury 

Cause N= 885 

% 

Transport 40 

Assault 27 

Fall 19 

Sport 6 

Other 8 
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The proportions of participants in each category of severity of injury were 

also similar, as shown in Table 14.3. 

Table 14.3 

Severity of TB/ in four groups developed in Study 4 

Severity 

Mild 

Moderate 

Severe 

Very severe 

Duration of PT A 

0 to eo_minutes 

1to24 hours 

1to7 days 

1to4weeks 

n 

422 

242 

125 

60 

% 

50 

28 

15 

7 

Table 14.3 shows half the participants sustained a mild TBI with 

approximately one quarter of the group suffering moderate and severe TBI 

respectively. 

14.4 Measures 

The measures used in this study were all investigated in Study 4 and are 

presented in the relevant chapters that reported each sub-study. Due to 

restricted range on some variables, participants were grouped according. to 

conventions identified from the literature (e.g. FIM "maximum score" group and 

"less than the maximum score" group) or by splitting participants into groups at 

the median of the distribution (e.g. Pain and Fatigue visual analogue scales). 

Grouping in the present study followed identical conventions to those reported in 

Study 4. In instances where variables were originally continuous and then 
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grouped (e.g. FIM), both forms of the variable were used concurrently in the 

analysis. 

14.5 Procedure 

As in previous studies reported in this thesis, participants notified to the 

NTR TBI Outcome Study were interviewed as soon as possible following injury, 

to determine their eligibility and to gain their consent. Eligible and consenting 

participants initially completed the Mini-Mental State Examination (MMSE, 

Folstein et al., 1975), and if scoring 23 or greater, completed a battery 

comprising neuropsychological tests and questionnaires comprising information 

across the five domains used throughout Study 4 and summarised in Chapter 

13. 

As part of this battery, participants completed the QOLI at approximately 

one month, three months, six months and twelve months following TBI. 

Participants' QOLI importance-weighted total scores were calculated according 

to the QOLI Manual (Frisch, 1994). Each of the QOLI Factors was treated as a 

subscale of the QOLL The three factor scores were calculated based on the 

confirmatory factor structure provided in Chapter 5, with the unit-weighted 

composite scoring technique utilised throughout this thesis (Thompson, 2004). 

The rationale and procedure for this is explained in Chapter 6. 

The present study also utilised pre-injury estimates of QOLI scores, 

Community Integration Questionnaire (CIQ, Willer et al., 1994) scores, as well 

as information gained from participants as soon as possible following injury, 

such as the Rivermead Post-concussion Symptoms Questionnaire (RPQ, King., 

1995) and Hospital Anxiety and Depression Scale (HADS, Snaith & Zigmond, 



389 

1994). The scoring of each measure utilised standard procedures, except in the 

case of the RPQ and HADS, where Factor scores already investigated in Study 

4 were treated as subscales and calculated using unit-weighted composite 

scores. 

In the analysis of predictive models of SQOL, the predictive variables 

identified for each time-point in Figures 13.1 to 13.4 were entered into a 

stepwise multiple regression analysis using SPSS software. Entry criterion was 

set at p < .10 and removal criterion was set at p > .25. This criterion was 

determined following repeated analysis that showed it to be the level that 

appeared to allow the models produced to explain most variance in the 

dependent variable, and allowed variables representing additional theoretical 

domains to be present, whilst limiting the production of models with variables 

that appeared not to contribute significantly to the dependent variable. Cases 

identified with outlying valuel? more than three standard deviations from the 

mean were removed from the analysis (Tabachnick & Fidell, 2001). 

In the investigation of QOLI sub-groups and patterns of predictive 

variables, each participant was categorised into three groups according to the 

Tasmanian TBI normative distribution presented in Table 5.3. These groups 

were based on Frisch's ranges (Frisch, 1994) as follows: 

Group 1. Very low and Low Ranges Up to the 201h percentile 

Group 2. Average Range 21st and aoth percentile 

Group 3. - High Range > 801
h percentile 

Analysis was undertaken to determine the proportion of participants who 

remained within their pre-injury grouping over each of the time-points. The 
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proportion of participants who moved into the lowest percentile grouping over 

time was also investigated. In addition, the accuracy with which the models 

could predict whether participants lay above or below the 2oth percentile based 

on pre-injury estimates reported in Chapter 5 was determined. The complete 

output of these analyses is presented in the Chapter 14 folder on the Appendix 

CD. 

14.6 Results 

The results of this study are presented in two sections. First the results of 

the regression analyses are shown for the QOLI Total scores, for each time

point following injury. Results of regression analyses for the QOLI Factor scores 

are included in Appendix AB on the CD. In the second section, the analysis of 

movement between QOLI sub-groups and the patterns of scores of the 

predictive variables are presented. 

14.6.1 Predictive models of SQOL 

Predictive models of SQOL were calculated for each of the QOLI Total 

and Factor scores at one, three, six and twelve months following injury. The 

independent variables entered into the analysis were provided from an array of 

variables that were gained from participants as either pre-injury estimates of 

these variables, or gained as soon as possible following injury. Each variable is 

labeled accordingly. The process of selecting these variables from a range of 

possible variables across five domains was conducted in Study 4. The summary 

Figures 13.1 to 13.4 were used to determine the predictive variables entered 

into these regression equations. Tables 14.4 to 14.7 below provide summaries 

of the regression analyses for QOLI Total and Factor scores at each time-point. 
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Summaries of the regression analyses for the QOLI Factor scores are provided 

in Appendix AB. The complete SPSS output of these analyses is provided on 

the Appendix CD (Study 5). 

QOLI Total Score: One month following injury 

Table 14.4 

Regression model for QOLI Total score at one month following injury, N = 354_, 

R F p 

.76 .58 57.02 .0001 

B t p 

Constant .69 1.72 .09 

Pr:e-injury QOLI Total score .58 7.40 .0001 

Initial pain rating in two groups a -.67 -4.25 .0001 

Initial RPQ Cognitive -.19 2.92 .004 

Socio-economic status .05 2.76 .006 

Pre-injury QOLI Factor 3 .18 2.42 .016 

Initial work capacity in three groups b .20 2.40 .017 

Note. QOLI Factor 3: Family & Environment. a Pain ratings were grouped as 1 = below and 2 = 
above the median score (Mdn = 3 on a visual analogue score 0 = Nil pain to 1 O = Most pain), b 

Work capacity grouped 1 = zero hours work capacity, 2 = 1 to 20 hours per week, 3 = more than 
20 hours per week. Rivermead Post-concussion Symptom Questionnaire (RPQ). 

Table 14.4 shows these predictors accounted for 58% of the variance and 

the F value and significance level indicates this is a significant model. T-tests 

showed all six predictors made significant contributions to the model. Five outliers 

were removed from the analysis. The accuracy of this predictive model was 
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assessed. 62% of scores predicted by this model lay within (+/-) one point of 

participants' actual scores and 82% of predicted scores were within 1.5 points of 

actual scores. 

QOLI Total score: Three months following injury 

Table 14.5 

Regression model for QOLI Total score three months following injury, N = 121 

R F p 

.69 .48 28.87 .0001 

f3 t p 

Constant -1.14 -1.42 .16 

Pre-injury QOLI Total .62 4.14 .0001 

Initial HADS Depression -.50 -3.52 .001 

Initial FIM Total .02 3.49 .001 

Pre-injury QOLI Factor 1 -.18 -2.30 .02 

Initial pain rating in two groups a -.30 -1.64 .10 

Pre-injury QOLI Factor 3 .18 1.87 .06 

Initial VPT percentile .005 1.68 .09 

Note. Pre-injury QOLI Factor 1: Self functioning & activity, Pre-injury QOLI Factor 3: Family & 
Environment. a Pain ratings were grouped as 1 = below and 2 = above the median score (Mdn = 
3 on a visual analogue score 0 = Nil pain to 1 O = Most pain), Functional Independence Measure 
(FIM), Hospital Anxiety and Depression Scale (HADS), Visual Patterns Test (VPT). 

The model in Table 14.5 accounted for 48% of the variance. Although the 

significance of their t-test scores were less than .05, grouped pain ratings, pre-

injury QOLI Factor 3: Family & environment and initial VPT percentiles were 



393 

included, as they increased the percentage of variance explained and 

represented additional domains within the model. There were no outliers. 64% of 

scores predicted by this model lay within (+/-) one point of participants' actual 

scores and 86% of predicted scores were within 1.5 points of actual scores. 

QOLI Total score: Six months following injury 

Table 14.6 

Regression model for QOLI Total score six months following injury, N = 238 

R R 2· F p 

.61 .37 25.41 .0001 

B t p 

Constant -.17 -.28 .78 

Pre-injury QOLI Total .42 7.27 .0001 

Initial RPQ Cognitive -.30 -3.55 .0001 

Initial HADS Depression -.43 -2.61 .01 

Socio-economic status in two groupsa .51 2.13 .04 

Pre-injury CIQ Social integration .10 2.23 .03 

Initial fatigue visual analogue scale b .07 -1.82 .07 

Note. a Socio-economic status was grouped as 1 = those who were unemployed or in receipt of 
a disability pension at time of injury arid 2 = all others. b Fatigue visual analogue scale (0 = no 
fatigue to 10 = most fatigue). Rivermead Post-concussion Symptom Questionnaire (CIQ), 
Hospital Anxiety and Depression Scale (HADS), Community Integration Questionnaire (CIQ). 

These predictors accounted for 37% of the variance in the dependent 

variable. The F value and significance level indicated this was a significant 

model. Although the significance of their t-test score only approached 
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significance at the .05 level, initial fatigue and CIQ Social Integration ratings 

were included in the model as they increased the percentage of variance 

explained. No outliers were identified in this analysis. 53% of scores predicted 

by this model lay within (+/-) one point of participants' actual scores and 74% of 

predicted scores were within 1.5 points of actual scores. 

QOLI Total score: Twelve months following injury 

Table 14.7 

Regression model for QOLI Total score 12 months following injury, N = 166 

R F p 

.58 .34 23.79 .0001 

B t p 

Constant 1.49 4.11 .0001 

Pre-injury QOLI Total .46 7.10 .0001 

Initial HADS Anxiety -.34 -2.27 .02 

Initial work capacity in three groups a .21 1.87 .06 

Initial RPQ Cognitive -.17 -1.80 .07 

Note. a Work capacity grouped 1 = zero hours work capacity, 2 = zero to 20 hours per 
week, 3 = more than 20 hours per week. Hospital Anxiety and Depression Scale 
(HADS), Rivermead Post-concussion Symptom Questionnaire (RPQ). 

These results show this model accounts for 34% of the variance and the 

F value and significance level indicates this is a significant model. Although the 

significance of their t-test score approached significance at the .05 level, Initial 

work capacity and RPQ Cognitive were included in the model, as they increased 
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the percentage of variance explained and were representative of additional 

domains. No outliers were identified in this analysis. Fifty five percent of scores 

predicted by this model lay within (+/-) one point of participants' actual scores 

and 77% of predicted scores were within 1.5 points of actual scores. 

Investigation of the characteristics of participants with actual scores that 

were more than 2 points +/- their predicted scores was undertaken. At 1 Month, 

the number of participants rating QOLI Total scores more than +/- 2 points from 

their predicted score was n = 15 (8%). At 3 Months n = 5 (6%), 6 Months, n = 24 

(15%), and 12 Months, n = 11 (12%). It was noted two thirds of the group was 

female at the 1 Month time-point, however the proportions were more even at 

other time-points and no other patterns were identified that characterised these 

outlying participants amongst the predictive variables. The output of this analysis 

is provided in the Appendix CD. 

Patterns across the models 

It was noted all models were significant, as shown in F test results. The 

models were shown to accurately predict QOLI Total scores to within 1.5 points 

for more than 70% of participants (the possible range of QOLI Total scores -6 to 

+6). The proportion of participants' scores accurately predicted within this range 

was highest for earlier time-points (at 1 month 82% correct +/- 1.5 points, at 3 

months 86% +/- 1.5 points) and slightly less at later time-points (at 6 months 

7 4% +/- 1.5 points, at 12 months 77% +/- 1.5 points. 

A summary of the predictors and variance explained by each of the QOLI 

Total sand Factor score model is provided in Table 14.8. This summary 

facilitated identification of several patterns across the models over the time-
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points. The amounts of variance that were accounted for by these models were 

moderate (22 to 63%), and were observed to reduce with time following injury. 

The amount of variance accounted for by the predictive variables was generally 

slightly higher for QOLI Factor 3 models over time. 

Fewer variables were admitted to the models as the time-points 

proceeded. The highest number of variables consistently admitted to the models 

predicted the QOLI Total score, and the lowest was QOLI Factor 2 scores. Pre

injury QOLI variables were admitted to every model, mostly corresponding 

directly with the dependent variable, except in the case of the QOLI Factor 1 

score at three months following injury, where the QOLI Total score was 

admitted. 

Over the 16 models, there was representation of variables from all five 

domains, however no single model contained variables from all of the domains. 

The most frequently occurring variables were self-rated and represented the 

Pre-injury QOLI, Physical, and Psychological domains. By far the most 

frequently occurring variable across all the models was Depression, which was 

admitted to 11 of the 16 models. 



Table 14.8 

Summary of predictive models 

QOLI Total and Factor Scores 

Time-points Total Factor 1 Factor 2 Factor 3 

1 Month R2 = 58% R2=44% R2=45% R2 = 63% 
Pre-injury QOLI Total RPQ Emotion Pre-injury QOLI F2 Pre-injury QOLI F3 

Pain in 2 groups Pain in 2 groups RPQ Total Pre-injury QOLI F2 
RPQ Cognitive FIM Total in 2 groups FIM Total in 2 groups Pain in 2 groups 
Socio-economic Pre-injury QOLI F1 Pre-injury QOLI F3 Age at injury 

Pre-injury QOLI F3 HADS Depression Pain in 2 groups RPQ Cognitive 
Work Capacity in 3 groups Pre-injury QOLI F2 HADS Depression 

Pre-injury QOLI F3 

3 Months R2 = 48% R2 = 40% R2 = 39% R2 = 46% 
Pre-injury QOLI Total Pre-injury QOLI Total Pre-injury QOLI Total Pre-injury QOLI F3 

HADS Depression HADS Depression FIM Total HADS Depression 
FIM Total FIM Total HADS Depression 

Pre-injury QOLI F1 VPT percentile Pre-injury QOLI F2 
Pain in 2 groups Pre-injury QOLI F1 

Pre-injury QOLI F3 RPQ Total 
VPT percentile 

6 Months R2 = 37% R2 = 30% R2=25% R2 = 38% 
Pre-injury QOLI Total Pre-injury QOLI F1 Pre-injury QOLI F2 Pre-injury QOLI F3 

RPQ Cognitive RPQ Cognitive RPQ Cognitive HADS Depression 
HADS Depression HADS Anxiety HADS Depression 

Socio-economic in 2 groups Pre-injury QOLI F2 
Pre-:injury CIQ Social lnteg HADS Depression 

Fatigue VAS 

12 Months R2 = 34% R2 = 26% R2 = 22% ' R2 = 39% 
Pre-injury QOLI Total HADS Anxiety Pre-injury QOLI F2 Pre-injury QOLI F3 

HADS Anxiety Pre-injury QOLI F1 HADS Anxiety HADS Depression 
Work Capacity in 3 groups Fatigue VAS Fatigue in 2 groups Gender 

RPQ Cognitive 
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14.6.2 Sub-groups and predictive patterns 

QOLI Total scores were categorised into three groups by the percentile 

ranges of the pre-injury estimates described for the Tasmanian TBI sample in 

Table 5.3, as follows: 

Group 1. 

Group 2. 

Group 3. 

Very low and Low Ranges 

Average Range 

High Range 

Up to the 20th percentile 

21st to aoth percentile 

> aoth percentile 

Analyses were performed in .three ways to investigate outcomes. First, 

the frequencies of each group were investigated. These are shown below in 

Table 14.9. Second, the numbers of participants whose scores worsened or 

improved over time were investigated. Third, the accuracy of the models in 

predicting participants' grouping at time-points following injury was assessed. 

Table 14.9 

Frequencies of participants in each group 

Group 1: Low Group 2: Ave Group 3: High Total N 

Pre-injury 145 (23%) 370 (58%) 124 (19%) 639 

1 Month 152 (32%) 257 (54%) 65 (14%) 474 

3 Months 164 (30%) 278 (51%) 102 (19%) 539 

6 Months 143 (29%) 267 (54%) 81 (17%) 491 

12 Months 97 (26%) 210 (56%) 68 (18%) 375 

Note. Low Range (Low), Average Range (Ave), High Range (High). 

Table 14.9 shows that compared with the grouping criteria developed in 

Study 1 (Chapter 5), using pre-injury estimates of QOLI Total Scores, just over 
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half the sample provided QOLI Total scores in Group 2, which was designated 

the Average range, over the time-points. The number in Group 1 increased to 

approximately 30% at one month following injury. Fewer than 20% of the sample 

rated in Group 3, the High Range over the time-points. 

Analysis was conducted to determine the proportion of participants whose 

QOLI Total scores deteriorated, remained the same or improved relative to their 

grouping based on their pre-injury estimates. Table 14.10 below, shows these 

results. In summary, approximately 25% of the sample rated QOLI Total scores 

in a lower group at time-points following injury, compared with their pre-injury 

estimates. Approximately 60% of the sample remained in the same group 

across time-points, and less than 20% rated improvement in grouping compared 

with pre-injury scores. 

Analysis was also conducted to determine the number of participants 

whose QOLI Total scores deteriorated, remained the same or improved relative 

to their grouping at adjacent time-points. Table 14.11 below shows these results. 

Between Pre-injury and one month, 24% showed deterioration, .however only 

15% of the samples changed to a lower grouping across the other time-points. 

Approximately 66% of the sample remained in the same group across time

points, and the highest proportion of participants showing improvement was 

between one and three months (23%) and six and twelve months (21%). 
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Table 14.10 

Proportions of participants rating change in QOLI Total scores relative to pre-

injury estimates 

1 Month 3 Months 6 Months 12 Months 

N=352 N=387 N=338 N=239 

Worsened 

Group 3 to 2 31 (9%) 28 (7%) 30 (9%) 21 (9%) 

Group 3 to 1 7 (2%) 6 (1%) 9 (3%) 4 (2%) 

Group 2 to 1 44 (13%) 56 (15%) 45 (13%) 27 (11%) 

Total 82(24%) 90(23%) 84 (25%) 52 (22%) 

Same 

Group 1 61 (17%) 49 (13%) 41 (12%) 27 (10%) 

Group 2 141 (40%) 150 (39%) 127 (38%) 90 (38%) 

Group 3 33 (9%) 34 (8%) 27 (8%) 21 (9%) 

Total 235(66%) 233 (60%) 195 (58%) 138(57%) 

Improved 

Group 1to2 18 (5%) 28 (7%) 30 (9%) 24 (10%) 

Group 1to3 0 (0%) 2 (1%) 1 (<1%) 2 (1%) 

Group 2 to 3 17 (5%) 34 (9%) 28 (8%) 23 (10%) 

Total 35 (10%) 64 (17%) 59 (17%) 49 (21%) 

Note. Grouping bases on results in Table 5.3 (Chapter 5), Group 1: Low Range up to 20tn 
percentile, Group 2: Average Range 21 to 80th percentile, Group 3: High Range> 801

h percentile. 



401 

Table 14.11 

Proportions of participants rating change in QOLI Total scores at adjacent time-

points 

Pre-injury to 1 Month to 3 Months to 6 Months to 12 

1 Month 3 Months 6 Months Months 

N=352 N=329 N=375 N=298 

Worsened 

Group 3 to 2 31 (9%) 19 (6%) 26 (7%) 25 (8%) 

Group 3 to 1 7 (2%) 2 (<1%) 3 (1%) 0 (0%) 

Group 2 to 1 44 (13%) 29 (9%) 31 (8%) 29 (9%) 

Total 82 (24%) 50(15%) 60(16%) 54 (17%) 

Same 

Group 1 61 (17%) 61 (19%) 67 (18%) 46 (15%) 

Group 2 141 (40%) 115 (35%) 146 (39%) 111 (37%) 

Group 3 33 (9%) 26 (8%) 43 (12%) 31 (10%) 

Total 235 (66%) 202 (62%) 256(69%) 188(62%) 

Improved 

Group 1to2 18 (5%) 41 (13%) 37 (10%) 32 (11%) 

Group 1to3 0 (0%) 3 (<1%) 2 (<1%) 1 (.3%) 

Group 2 to 3 17 (5%) 33 (10%) 20 (5%) 29 (10%) 

Total 35 (10%) 77(23%) 59 (15%) 62 (21%) 

Note. Grouping bases on results in Table 5.3 (Chapter 5), Group 1: Low Range up to 20tn 
percentile, Group 2: Average Range 21 to 801

h percentile, Group 3: High Range> 801
h percentile. 
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The accuracy with which these models could discriminate those 

participants with poorer QOLI outcome at each time-point was assessed. Two 

groups were designated, with the cut point set at the 201
h percentile. Frisch 

(1994) classifies scores below this level as falling in the Low and Very Low 

Ranges. The QOLI score used to group participants was presented in the norms 

shown for the Tasmanian TBI sample in Table 5.3. 

Table 14.12 

Number and proportion of participants' rating QOLI Total scores in two groups 

divided at the 2dh percentile 

Actual score Predicted score Percent accuracy 

1 Months post injury n = 177 

Very Low-Low 57 46 81% 

Average- High Average 120 131 91% 

3 Months post injury n = 89 

Very Low-Low 28 13 46% 

Average - High Average 61 76 72% 

6 Months post injury n = 156 

Very Low-Low 47 30 64% 

Average - High Average 109 126 84% 

12 Months post injury n = 91 

Very Low-Low 21 8 38% 

Average - High Average 70 83 81% 

Note. Very Low -Low is the classification of QOLI Total scores falling below the 2otn percentile. 
Average-High Average is the classification of QOLI Total scores falling above the 201hpercentile. 
Formula for Ave-High range % accuracy= (1-(Predicted-Actual)/(n-Actual)x100. 
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Table 14.12 shows that the predictive models were able to classify 

participants in the Average and High Average Ranges most accurately {>72% 

accuracy). However, the accuracy with which the models were able to predict 

participants who actually rated QOLI Total scores in the Very Low - Low Range 

was not as high (38% to 81%). 

14. 7 Discussion 

This final study represented the ultimate objective of the research project 

reported in this thesis. This thesis has reported research that has identified a 

measure of SQOL that appeared sensitive and appropriate for use within the TBI 

population (Study 1 ), and confirmed a three-factor structure (Study 2). The 

present thesis has then reported the investigation of SQOL outcome following 

TBI in a prospectively collected, population-based sample on this measure 

(Study 3). In Study 4, a structured approach to developing and testing predictive 

models of SQOL outcome has been undertaken by examining potential 

predictors within the five domains suggested by (Bullinger, 2002), before 

conducting the present modelling analysis. 

The aims of this final study were to provide predictive models of SQOL 

outcome at one, three, six and twelve months following TBI, and to identify the 

variables and the levels of those variables that indicate poorer SQOL outcome 

at these time-points following TBI. In addition, four hypotheses were generated 

from the theoretical literature and previous research. These were: 

1. There will be a greater number of significant predictive relationships between 

SQOL outcome with other subjectively rated measures, rather than objective 

measures. 
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2. There will be representation of variables across the five domains of predictor 

variables. 

3. There will be a strong relationship with variables in the Psychological domain, 

particularly depression. 

4. Pre-injury QOLI scores on Total and Factor scores will be a key predictor in 

respective QOLI Total and Factor scores at the time-points following injury. 

The results of the regression analyses identified the sixteen predictive 

models for the QOLI Total and factor scores across the four time-points 

following TBI. The models developed in the present study were all statistically 

significant and accounted for similar or better levels of variance as models 

reported in previous research (Brown et al., 2000; Corrigan et al., 2001; Dawson 

et al., 2000; Kalpakjian et al., 2004; Warren et al., 1996; Webb et al., 1995). 

However, as explained in the introduction, a unique difference between the 

previous research and the present study was that the present study attempted to 

predict SQOL outcome from an array of pre-morbid ratings and other variables 

obtained as soon as possible following injury, rather than modelling with 

variables obtained concurrently with SQOL data at time-points post-injury (e.g. 

Kalpakjian et al., 2004). 

A number of patterns were seen across the models. The amount of 

variance explained in the dependent variables that was accounted for by the 

predictive variables in the models at later time-points following injury was 

reduced compared with earlier time-points. This was expected, and it is likely to 

have been due to the influence of other unmeasured variables over the time 

frame between the collection of predictive data and the dependent QOLI data. It 
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is very likely that a range of unmeasured variables may have intervened in 

participants' lives over the period from when the initial predictors were collected 

near the time of injury and when the dependent (QOLI) variables were collected 

up to twelve months later. For example, these may have included deterioration 

of health, disruption to work, relationship and financial arrangements that may or 

may not have had any relationship to the effect of the TBI. 1 

It was noted that fewer variables were admitted to the models as the 

time-points proceeded. This is likely to have been due to the decreasing 

strength of correlations observed as the time between collection of the data for 

the predictors and dependent QOLI scores increased over the time-points. This 

was observed in the results of Study 4 and was illustrated in the summary 

figures in Chapter 13. In the present study, the analysis had fewer, weaker 

variables to admit to the regression models at the later time-points. 

It was interesting that QOLI Total scores included more predictors than 

the other Factor scores. This is most likely to be explained by the QOLI Total 

score reflecting the entire range of QOLI domains, whilst the Factor scores 

appeared to contain domains with a more specific focus. This was highlighted in 

the observation that QOLI Factor 2: Self-actualisation scores explained lower 

amounts variance at six and twelve months following injury. This may have been 

due to the specific nature of the QOLI domains on this QOLI Factor (which were 

Play, Learning, Creativity and Helping) being related to aspects of SQOL that 

may have been undertaken when individuals were functioning well in more basic 

aspects of their lives, such as the QOLI domains Health and Work. This finding 

serves to strengthen the rationale behind the name given to this Factor, Self-
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actualisation and the notion that these domains are ones that are generally 

attended to when more basic aspects of life are proceeding well. 

In relation to the hypotheses, it was noted there were a greater number of 

significant predictive relationships with SQOL outcome with other subjectively 

rated measures rather than objective measures. A tally of the number of times 

subjectively rated measures were admitted across all the models showed 57 out 

of 71 variables admitted to the models were subjectively rated. The total number 

of variables selected across all the models was 18. Of these, only seven were 

not subjectively rated. Of the variables available for entry to regression 

equations (summarised in Figures 13.1to13.4), 14 were self-rated and 15 were 

not self-rated. As such, there was no issue with over-representation of self-rated 

variables available to the analysis, and the hypothesis initially generated based 

on the results of the previous research by Brown et al. (2000) was supported. 

It is noted that some variables lend themselves to subjective rating more 

readily than objective measurement. For example participants can respond to 

scales that rate their experience of pain, fatigue, anxiety and depression more 

easily than a researcher can objectively measure physiological markers of these 

constructs. A major contribution of the present research is that it has shown it is 

possible to predict SQOL from other subjectively and more objectively rated 

variables. This research has demonstrated the utility of the construct of SQOL 

and the QOLI as an appropriate measure within clinical rehabilitation settings. 

The present research also reinforces the importance of the participants' 

perception and evaluation of objective characteristics or circumstances as 

outlined in Frisch's (1994) theoretical quality of life model (See Figure 2.1 ), and 
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suggests this dynamic is similarly at work in participants' ratings of variables 

across domains. Further research may be warranted to more fully understand 

the mechanisms underlying the relationships of self-rated variables following 

TBI, as they may present keys to facilitating adjustment to injury. 

The other hypotheses posed in the present study were also supported. 

Representation of variables from across the five domains of predictor variables 

was seen across the models. However, no single model contained variables 

from all five domains. HADS Depression was admitted to most of the models. 

Depression occurred in 11 of the 16 models, highlighting the power of affect or 

mood on SQOL ratings (see Frich's theoretical model in Figure 2.1 ). 

Interestingly, HADS Anxiety occurred in three models, and in these, HADS 

Depression was absent. It was noted that the HADS Anxiety and Depression 

scores shared only 38% of the variance in common. This indicated the inclusion 

of Anxiety scores was not likely to be an artefact of the step-wise process. 

The present research concurred with both the theory that described the 

key interaction between affect and SQOL outlined in Figure 2.1 and with the 

findings of numerous TBI outcome studies (e.g, Corrigan et al., 2001; Kreuter et 

al., 1998; Vickery et al., 2005). These studies each found moderate correlations 

between depression and SQOL variables. However, in contrast with this 

previous TBI outcome research that surveyed participants at time-points 

following injury and conducted bivariate analysis between depression and 

SQOL, the present study found depression ratings given early following injury 

helped predict later SQOL scores. The present results confirmed affect 

immediately following injury as a key predictor of SQOL outcome. An important 
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clinical implication of this finding points to early identification of people suffering 

depression or anxiety following injury for intervention to relieve their affective 

suffering. Further research is required to understand the causes of these 

problems and confirm the effectiveness of approaches to optimising outcomes 

following TBI. 

The corresponding Pre-injury QOLI scores were also admitted to each of 

the models. This was expected given the relatively strong correlations observed 

between the QOLI scores generally, and the respective Pre-injury QOLI scores 

and QOLI scores at later time-points in Study 3. This finding demonstrated the 

importance of pre-injury QOLI scores in determining outcome to one year 

following TBI. This supports Cummins, Gullone, and Lau's (2002) view that 

SQOL has relatively constant, trait-like qualities. It may be, however, that 

models of SQOL outcome later than one year following injury rely less heavily 

on pre-injury variables, particularly where injury severity is greater and 

psychosocial functioning is more impaired by primary and secondary 

mechanisms (e.g. Kalpakjian, 2004). (See the ICIDH model in Figure 1.1). 

The second aim of the present study was to identify the variables and 

their levels that indicated QOLI outcome in three groups according to the 

taxonomy provided by Frisch (1994) and developed for use within the local TBI 

population in Study 2 (see Table 5.2). Analysis proceeded in three steps. First, 

the frequencies of participants in each group were calculated and compared 

across time-points. When grouped according to the distribution identified in 

Study 3, there was a small difference in the proportions of participants grouped 

in the three Range groups. This was due to the differences in distribution and 
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cut off scores for entry to each grouping in the present study compared with the 

different sample reported in Study 2. 

The results of Study 3 showed the means of the QOLI Total score 

distributions were sharply lower at the one month time-point, and then recovered 

gradually over the three and six month time-points to near the pre-injury level. 

This is explained by the impact of impairment on participation resulting in poor 

psychosocial functioning as described in the ICIDH model presented in Figure 

1.1. This dramatic fall in SQOL at one and three months informed expectations 

about the shift in proportiohs of participants in each group over time. In the 

present study, this same sharp decrease in QQLI Total scores at one month 

following injury towards poorer scores was reflected in an increase in proportion 

of participants in the Low group and reduction in proportion in the Average and 

High groups. There was recovery of proportions to close to pre-injury levels over 

the proceeding time-points. However, it was noted that there would be a number 

of participants who remained in the Low Range and did not return to their pre

injury levels in the Average or High Range who might benefit from rehabilitation 

services. Further analysis was undertaken to identify the actual movement of 

participants between groups. 

The second step in the analysis investigated the proportion of participants 

who moved between groups or remained in their original grouping in two ways. 

These were in relation to the pre-injury grouping and also by adjacent time

points. In relation to pre-injury estimates, whilst the majority of the sample 

remained apparently unaffected by their injury, there were a significant 

proportion of participants (> 20%) who rated poorer QOLI Total scores at the 
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time-points following injury. This finding is consistent with research that has 

identified residual psychosocial problems such as depression following TBI in a 

population-based sample (e.g., Rappaport et al., 2003). As already mentioned, 

this research points to the need for early identification of those at risk of 

suffering poor SQOL outcome. Future research is required to evaluate the 

effectiveness of early interventions that would aim to support recovery and 

prevent poor outcome. 

Patterns of recovery were observed in the proportions in each group at 

adjacent time-points. Again, the majority of participants rated SQOL in the same 

range across time-points. However, there was a significant proportion whose 

QOLI Total score placed them in a lower group across each time-point. This 

proportion was greatest between pre-injury and- one month (24%) and then 

reduced to just_ over 15% over the other time-points. The recovery in SQOL 

scores observed in Study 4.1 (in Chapter 8) was seen in the increasing 

proportion of participants rating in a higher group at time-points following injury. 

The final step of the analysis tested the accuracy of the models in their 

prediction of participants' scores either above (Average - High Average Range) 

or below (Low - Very Low) the 20th percentile. The models were shown to be 

reasonably accurate with an ability to correctly categorise between 71 % and 

79% of participants' scores across the time-points following injury. The models 

made most errors in incorrectly predicting participants' scores in the Average

High Average Range when they actually rated in the Very Low-Low Range. The 

overall proportion of these incorrectly predicted classifications were 

approximately 20% of total predictions. This is a relatively small amount of error 
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considering the models were predicting outcome up to 12 months following 

injury from variables collected shortly following injury. Overall, the accuracy of 

these models in predicting SQOL outcome was considered to be good., It is likely 

they may have considerable clinical utility in the rehabilitation context. 

14.6.1 Limitations and directions for further research 

An unavoidable limitation in the present study was the reliance on cross

sectionally sampled data at each time-point, rather than a complete· longitudinal 

dataset. Previous studies in this thesis have shown the relatively small numbe~s 

of participants who returned data at all the time-points. This small number would 

not have facilitated modelling analysis and investigation of the variables that are 

associated with QOLI outcome and so the research proceeded as described, 

utilising adjacent time-points analysis to indicate change over time and in 

relation to pre-injury estimates. This method allowed an adequate sample size 

with which to examine proportions of participants moving between QOLI ranges. 

The amount of variance explained by the predictive models was 

moderate and reduced over the time-points. However, it was noted that the 

amount of variance explained was greater than models presented in previous 

research (e.g. Corrigan et al., 2001; Dawson et al., 2000; Warren et al., 1996). 

Given the influence of other unmeasured variables influencing QOLI outcome 

following injury, it may be prudent to extend the present research to include 

predictors of longer-term outcome measured at specific late outcome points. For 

example, in modelling twelve month QOLI outcome, the addition of some salient 

variables (e.g. Depression) measured at three months post-injury may improve 
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the strength of the models. The results of Study 4 may be helpful in determining 

which variables best strengthen such longer-term models. 

In conclusion, the present study has developed and tested models of 

SQOL outcome using the QOLI. The accuracy with which these models can 

predict SQOL outcome following TBI has been shown to be good. This research 

has provided fundamental information that is likely to be valuable in the clinical 

rehabilitation context. The next chapter presents a summary and discussion of 

the entire research project reported in this thesis. 



CHAPTER 15 

DISCUSSION 
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Over the past thirty years, significant effort has been invested in 

understanding and optimising outcome following traumatic brain injury (TBI). TBI 

affects a range of key areas of an individual's functioning reducing both the 

capacity and motivation to engage in psychosocial activity (Bullinger, 2002; 

Hammell, 1994) with subsequent deterioration of their quality of life (Heinemann 

& Whiteneck, 1995; Kendall & Terry, 1996; Teasdale & Engberg, 2005). A 

number of studies have shown people with significant TBI suffer poor quality of 

life (e.g. Corrigan et al., 2001; Cummins, 2005; Jennett, 1997; Kalpakjian et al., 

2004). These poor outcomes place enormous burden on individuals with TBI, 

their families and communities. 

Rehabilitation services have been developed to help address these 

problems and assist people with TBI, their families and carers to ensure 

optimisation of recovery of functioning and quality of life (Groswasser, 1994; 

MWBIRP, 1999). Although many of these services state their aims in terms of 

restoring or optimising quality of life, there has been relatively little research that 

has specifically investigated SQOL outcomes following TBI. TBl/SQOL research 

has been slow to develop and may still be considered an emerging area. One of 

the reasons for this is likely to be that this field has contended with controversy 

about some fundamental issues. Despite efforts over the past twenty years, a 

number of major gaps in knowledge have remained, including: 

• Consensus on the definition of the construct of SQOL. 

• Standards for SQOL measures. 
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Research that has validated adequate SQOL measures for use within the 

TBI population, with long-term follow-up. 

Identification of predictive models of SQOL outcome from an adequate 

range of variables, acknowledging the diversity of domains affecting 

SQOL following TBI. 

Recently, some good quality reviews have presented definitions of the 

SQOL construct (Berger et al.., 1999; Dijkers, 2004; Johnson & Miklos, 2002). 

Several international consensus groups have responded to the need for 

consensus about these key issues (e.g., Bullinger, 2002; Neugebauer et al., 

2002; NIH, 1999). These efforts have provided foundations for research to 

address these fundamental gaps in knowledge. 

15.1 Aims of the present thesis 

With the points raised in the recent reviews and international consensus 

group reports in mind, this thesis has aimed to address these major gaps in 

knowledge by identifying: 

• An adequate measure of SQOL in the QOLI that is both a sensitive and 

appropriate measure of SQOL, for use with people who have sustained 

TBI (Study 1). 

• A normative pre-injury distribution for people who have recently suffered 

TBI and confirming a relevant factor structure for the QOLI within this 

population (Study 2). 

• Normative distributions of SQOL outcome at several time-points up to 12 

months following injury (Study 3). 
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Relationships between variables within the five domains hypothesized to 

be relevant predictors of SQOL following TBI (Berger et al., 1999), over 

several time-points to twelve months following injury (Bullinger, 2002) 

(Study 4). 

• Predictive models of SQOL outcome from relevant variables representing 

the five domains, as well as clinical indicators of SQOL outcome (Study 

5). 

15.2 Advantages offered by this research approach 

This research has progressed with a number of significant advantages 

over previous work. For example, the present research has been able to utilize a 

prospectively assessed, population-based dataset, which recruited a large 

number of participants and gathered a broad variety of information. The 

representativeness of the sample was compared with previous epidemiological 

studies (e.g., Hillier et al., 1997; Tate et al., 1998) and generally found to match 

these on demographic and clinical variables. 

The sample size has allowed statistical procedures such as exploratory 

and confirmatory factor analysis to proceed in Study 2, with concurrently 

recruited participants. This provided a rare consistency in sampling, sou'rce and 

timeframe for confirming the factor structure, which has not been evident in 

many other studies. It is difficult to gain this level of consistency when taking 

results of an earlier exploratory factor structure and attempting to confirm it after 

recruiting participants at another time and sometimes in another country. 

Another benefit of the sample size has been the availability of data sets that 
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were large enough to provide adequate predictive modeling utilizing a domain

based approach, with a relevant array of predictive variables. 

A further advantage of the present research has been the recency of the 

prospective data collection, and therefore its validity and appropriateness for use 

into the near future. The present study commenced assessing participants in 

late 2003. As such, the results of the present research will be current and valid 

over the coming years. It is likely that changes in the general standard of living 

within the community will effect the interpretation of the meaning of these results 

over time and that it would be prudent to check for such change over the coming 

decades. 

The sample who participated in the present research were identified 

following their contact with the Department of Emergency Medicine at the only 

public hospital in Hobart (the capital city of Tasmania with a population of over 

250 OOO people). Although it is acknowledged that participation in this research 

was voluntary, this procedure facilitated the closest approximation of population

based sampling as could be achieved. The sample's demographic and climical 

characteristics were very close to previous population estimates (e.g., Fortune & 

Wen, 1999; Hillier et al., 1997; Tate et al., 1998) and avoided the bias in severity 

of injury that is observed in outcome research conducted within TBI 

rehabilitation services. However, with the voluntary nature of participation, there 

was some participant drop-out from the research process and resulting missing 

data. Analyses examining the results (particularly in Study 4) for systematic bias 

caused by this drop-out did not identify any relationships that would suggest 

bias. 
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15.3 Summary of findings 

Overall, the research project reported in this thesis achieved its aims and 

provided some basic information that has been previously lacking for 

researchers and clinicians interested in the TBl/SQOL outcome area. The first 

study (presented in Chapter 4) found significant improvement in SQOL outcome 

for two small groups of participants (n = 14) in a well-structured therapeutic 

programme (Thomas, 2004). This study showed the QOLI was sensitive to 

change over time and demonstrated its suitability for use with people with TBI. 

For example, it was relatively easy for people with significant cognitive 

impairment to understand and provide valid responses. Interestingly in 2002-

2003, this pilot programme was replicated with similar positive results 

demonstrated by measures of psychosocial adjustment including depression, by 

staff at Westmead Hospital (Walker, Onus, Doyle, Clare, & McCarthy, 2005). 

These authors concluded, "The programme shows promise as a form of 

community rehabilitation" (Walker et al., 2005, p.1237). 

The second study, in Chapter 5, compared the pre-injury estimates of 470 

people who had recently sustained TBI in Southern Tasmania with the stratified 

sample recruited to represent the normal US population provided in (Frisch, 

1994). No statistical differences were identified between the two samples. 

However, some minor differences between the entry scores for the classification 

ranges were identified (see Table 5.3). These differences can be explained by 

the fact that the TBI sample is not representative of the general population 

(Fortune & Wen, 1999). Like other TBI samples (e.g. Hillier et al., 1997; Tate et 

al., 1998), the majority of the TBI sample in Study 2 were male, young and had 
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only achieved minimum education. Given these differences, a TBl-specific 

classification system was generated and presented in Table 5.3. 

Based on pre-injury estimates, Study 2 also provided an exploratory and 

confirmatory factor structure for the QOLI. No previously published study was 

located that had completed a confirmatory factor structure of the QOLI. Three 

factors were identified and compared with the structures of other clinical groups, 

in Table 5.10. The three factors were labelled as follows: 

• Factor 1: Self-functioning and activity 

• Factor 2: Self-actualisation 

• Factor 3: Family and environment 

The division of domains into a factor that combined self-functioning 

domains such as Health, Self-esteem as well as activity related domains such 

as Goals and Values and Work, a factor for self-actualisation domains including 

Play, Learning, Creativity and Helping and thirdly Family and environment 

domains including Love, Relatives, Home and Neighbourhood made intuitive 

and clinical sense. A number of similarities were identified with this factor 

structure and the exploratory structures presented for other clinical samples, 

particularly those with chronic physical and functional disability (e.g., Claiborne 

et al., 1999). 

The third study (presented in Chapter 6) provided the pattern of scores 

and normative distribution of QOLI Total and Factor scores over the time-points 

of this outcome research. These were one, three, six and twelve months 

following TBI. Like Study 2, little difference was found between Frisch's (1994) 
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normative sample and pre-injury estimates in Study 3. Estimated pre-injury 

QOLI scores were strongly correlated with post-injury scores. The patterns of 

scores over time following injury showed there were significant reductions in 

scores at one, and three months following TBI, returning to near the pre-injury 

estimate by six and twelve months on QOLI Total scores. 

The utility of the QOLI Factor scores in delineating the aspects of SQOL 

that were adversely affected was highlighted within the timeframe of the present 

research. Examination of Factor scores showed Factor 1: Self-functioning and 

activity and Factor 2: Self-actualisation scores followed the pattern of the QOLI 

Total score over time, but Factor 3: Family and environment remained relatively 

constant over time. It makes intuitive sense that the personal functioning and 

activity domains were reduced with people unable to return to work and leisure 

activities, whilst relationship and environment variables may have remained 

unchanged over the twelve months following injury. The stability of relationship 

status was confirmed by examination of 'this variable in Study 4. Although 

beyond the scope of the present study, it would be valuable to see whether 

there are changes in Factor scores with a lo_nger term follow up after TBI. 

Separate examination of the Importance and Satisfaction scores for the 

QOLI Total and Factor scores showed that Factor 3 scores were stable over 

time, whilst there was a decrease in satisfaction scores for Factors 1 and 2 that 

mirrored QOLI Total score trends. An increase in importance scores for Factor 1 

immediately following injury was observed, showing participants valued Factor 1 

QOLI domains more highly in terms of their happiness following injury. 

Individuals who are suddenly incapacitated by injury would naturally focus on 
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aspects of their health and personal functioning and this may explain this 

increase in importance ratings on these QOLI domains following injury. This is 

an important finding in that it contributes to the debate about the value of 

importance ratings in SQOL measures and within the TBI population in 

particular. 

As outlined in the introduction (Chapter 2) there has been debate 

amongst researchers about the value of importance ratings. Results of Study 2 

found little difference between factor structures that included or did not include 

importance weightings on satisfaction scores and also found significant 

differences in importance weightings over time following TBI. Overall, it may be 

concluded that importance weighting does contribute to SQOL measurement 

within the TBI population, particularly immediately following injury. This finding 

confirms speculation within a number of recent review articles (e.g. Bullinger, 

2002; Dijkers, 2004; Kalpakjian et al., 2004) and highlights the usefulness of the 

approach to SQOL measurement taken in the present research, which has 

investigated importance-weightings within this clinical population. 

It is interesting to consider how importance ratings may vary across the 

Factor scores over a more extended period of time following injury. It is 

speculated that importance ratings may offer some indication of distress and 

adjustment to injury. Individuals who do adjust to injury may reduce the 

importance they place on aspects of their lives where they do not achieve 

satisfaction, making these less important. They may also increase the 

i1411portance they place on domains in which they can achieve satisfaction. 
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In considering future research investigating the role of importance-ratings 

on adjustment to injury, it may be that a more sensitive domain importance 

rating scale could be developed to help identify change. At present the QOLI 

has a three-point scale (O=Not important, 2= important, 3= Extremely important). 

It is speculated that a likert scale with a greater number of increments may 

prove to be more sensitive to subtle changes that may be associated with 

adjustment to injury. 

In progressing towards modelling SQOL outcome following TBI, Study 4 

examined the outcomes of variables representing five domains suggested by 

Bullinger (2002) that were thought to relate to SQOL outcome following TBI and 

relationships between these variables and SQOL outcome over the time-points 

to twelve months following injury. These outcomes were analysed in three ways, 

examining cross-sectional outcome, outcome for groups of participants who 

gave data at two adjacent time-points and for a relatively small longitudinal 

group (n = 51) of participants who gave data at all time-points. 

There were some interesting results from this investigation. For example, 

in the Demographic domain, reported in Chapter 8, a significant difference in 

QOLI Total scores was observed between Gender groups at six months 

following injury. Females rated much poorer SQOL at this time-point, whilst 

males rated SQOL scores close to their pre-injury estimates. This was 

consistent with the results of other outcome research, which has found females 

consistently rate higher levels of depression following TBI (e.g. Farace & Alves, 

2000; Holm & Skilbeck, 2006). From their meta analysis of studies including 

biochemical studies with rats, Farace and Alves (2000) speculated these 
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differences in outcome for males and females may be due to differences in 

hormones and brain function, leading to differences in cognitive and psycho

social functioning. This previous research and result of the present studies 

suggest the process of recovery of SQOL may be quite different for males and 

females and further investigation is required. Clearly, further prospective 

research examining sex differences in TBI outcome is needed. 

Also of interest was the response of younger adults across the time

points following injury. The 16 to 20 years group rated little change in QOLI 

scores over time. This may indicate their SQOL was relatively unaffected by 

their injuries, as they were likely to be under less pressure of responsibility to 

maintain work and family compared with older adults. These younger 

participants were more likely to be cared for by their parents or other adult family 

members, and be studying rather than working. If this were the case, it would be 

likely the participants would rate lower importance ratings across domains. This 

apparently did not happen, as their QOLI Total scores remained higher than 

other age groups across time-points. Alternatively, it may be that the domains of 

the QOLI were not particularly relevant to participants in this age group, due to 

their short term aspirations, types and levels of responsibility and activity they 

engage in, relative to older adults. If this were the case, it may be desirable to 

develop a measure of SQOL that is relevant to this younger adult group. It would 

require testing in normal population samples prior to use in samples recovering 

from TBI. 

The results of Study 4 are summarised and integrated in Chapter 13. 

Overall this summary showed there were consistent relationships between pre-
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injury QOLI scores and those following injury. In general, the self-rated aspects 

of physical and emotional functioning were consistently related to SQOL 

outcome more than objectively rated variables such as functional independence, 

and cognitive performance. This concurred with previous research findings 

described by Brown et al. (2000). The main outcome of this study was 

identification of a short-list of variables that were shown to relate to QOLI Total 

and Factor outcome. This short list was then used in predictive modelling of 

SQOL outcome. 

Study 5 reported the results of regression modelling that aimed to identify 

predictive models of SQOL outcome following TBI. This ultimate study utilised 

the results of the previous studies of this thesis. The models identified 

accounted for reasonably high amounts of variance in the QOLI scores, given 

that SQOL outcome many months following injury was predicted from either 

information describing pre-injury status, or variables gathered close to the time 

of injury. It was noted this approach to modelling SQOL outcome was unique, as 

previous modelling studies have used a cross-sectional approach and only 

sampled predictors and SQOL ratings concurrently at time points following 

injury. The predictive models in the present research were also shown to be 

reasonably accurate in predicting most of the participants' QOLI scores. 

A number of interesting results emerged from this modelling analysis. For 

example, a greater number of subjectively rated predictors were admitted to 

models than objective measures. This concurred with Frisch's theoretical model 

(see Figure 2.1 in Chapter 2) and results of previous research (e.g., Corrigan et 

al., 2001; Kreuter et al., 1998; Vickery et al., 2005). As already discussed in 
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Chapter 14, pre-injury QOLI ratings were also frequently admitted to the models, 

suggesting a general stability in individual's SQOL rating following injury, which 

has been discussed in relation to Cummins et al.'s (2002) theory of SQOL 

homeostasis. A second key predictive variable was self-rated depression at the 

time of injury, which was found in most of the models. This finding integrates 

well with both the ICIDH model presented in Figure 1.1 and Simpson's (1996) 

model of adjustment to TBI and warrants further detailed discussion that is 

presentea later in this chapter. 

15.4 Predictive models of SQOL outcome following TB/ 

Overall, variables from the five domains were included in the predictive 

models identified in Study 5. This demonstrated the validity of the argument 

forwarded by Bullinger (2002) that predictive variables should be drawn from a 

range of relevant domains rather than relying on variables chosen within a 

narrow focus, such as just demographic or emotion-related variables. The 

present research was the first attempt to use this domain-based approach to 

model SQOL outcome. The results of the present research generally saw 

increased levels of variance accounted for in the models produced than was 

seen in previous modelling studies that used a narrower or ad-hoe approach to 

selecting predictor variables (e.g., Br9wn et al., 2000; Corrigan et al., 2001; 

Dawson, 2000; Kalpakjian et al., 2004; Warren et al., 1996; Webb et al., 1995). 

The models of SQOL outcome produced by this approach utilised pre

injury data and data collected very soon after injury. As already discussed, it 

was hypothesised that self-rated variables would relate better to SQOL outcome 

than objective measures. This was based on previous research by Brown et al. 



425 

(2000). It was found that self-rated variables from the Psychological and 

Physical domain were most frequently admitted to the models. This may likely to 

be due to a common construct such as overall evaluation of wellbeing 

moderating participants' perception of their objective status across a range of 

aspects of their lives and including aspects of their psychological and physical 

functioning (such as in Frisch's model, see Figure 2.1). Further work to identify 

whether an overriding construct such as this influences people's subjective 

evaluations of different aspects of their wellbeing would be valuable. 

It was observed in Study 3 that pre-injury QOLI scores were quite 

strongly correlated with late QOLI outcome. It was therefore not surprising to 

see that almost every model had a respective pre-injury rating as a predictor of 

later QOLI outcome. It was mentioned earlier that the twelve-month time-frame 

of the present study may be short enough to allow pre-injury SQOL to continue 

to play an important role in SQOL outcome. Also, the work of Cummins (2005) 

on homeostasis of SQOL has been discussed, suggesting SQOL may have 

some stable trait-like qualities. Additionally, it was noted that approximately half 

of the sample suffered mild TBI and the majority of these participants were 

expected to fully recover their functioning and participation in psycho-social 

activity within this period following injury. This would also likely explain the 

tendency for group means to return to pre-injury levels in the months following 

injury. 

Depression was hypothesised to be an important predictor of SQOL 

outcome. As already discussed this was based on both theoretical relationships 

described by Frisch (1994) (see Figure 2.1 in Chapter 2) and empirical evidence 
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from previous research. Depression was the most frequently occurring predictor 

across the models. This was explained by the secondary effect depression has 

following injury where it can be seen to add further impairment that flows on to 

negatively affect aspects of psychosocial functioning and also acts to undermine 

positive perceptions of well-being (see the ICIDH model in Figure 1.1). It is also 

speculated that depression is a product of poor adjustment to injury and acts to 

confound psychosocial functioning. A discussion of the integration of this theory 

with the results of the present research is presented in the next section. 

It is interesting to explore the reasons as to why certain variables were 

admitted to models at some time points and not others. For example, Gender 

was admitted to Factor 3 at twelve months following injury. It was noted in 

Figures 8. 7, 8.1 O and 8.13 that females' Factor 3 scores were generally higher 

across the time-points than males' scores. As already described, there was a 

significant reduction in scores for females across the QOLI Total and Factor 

scores at six months following TBI, and a significant improvement at twelve 

months, relative to males' scores. It has already been noted that Holm and 

Skilbeck (2006) found females rated higher levels of depression across time 

points to 12 months following TBI. As already discussed, it seems likely females 

take a different psychosocial path to recovery following injury and this is an area 

that requires further investigation to understand differences in SQOL outcome. 

Age at injury was also admitted only once, this was to the model 

explaining QOLI Factor 3 outcome at one month following TBI. Across analyses 

in Chapter 8 it was noted that the older participants {> 50 years) were less 

affected by injury on Factor 3 scores (see Figures 8. 18 and 8.21). This may be 
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because these participants were more likely to be in well-established patterns of 

relationships that were not particularly disrupted by injury compared with 

younger participants. It was also noted that the overall outcomes for younger 

participants were better than for those in the- middle-age groups (21 to 50 years). 

As already postulated, this is likely to be explained by the fact that people in the 

middle age groups carry greatest burden. They are more likely to be supporting 

young families, be less economically secure and need to return to paid work 

more urgently following injury. 

Age and Gender were the only variables representing the Demographic 

and Clinical domain in the models produced in Study 5. This was the least 

represented of the domains across the models. The other domains that were not 

well represented across the models were the Social and Cognitive domains. 

Like the Demographic domain the Social domain contained variables that were 

not self-rated. It was noted that the strongest relationships generally found 

between predictive variables and QOLI variables were self-rated variables. 

In summary, the results of the predictive modelling analysis showed that 

within the first year following TBI, pre-injury SQOL and depression at the time of 

injury were the most consistent predictors of SQOL outcome. It is likely other 

variables taken at time-points following injury may sharpen longer term SQOL 

predictions. It may also be that variables other than these become more 

important in predicting SQOL outcome at two, five or more years post injury. 

Research that follows this line of inquiry would develop a better understanding of 

later SQOL outcome following TBI. 
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Using the variables identified in the respective models and based on data 

gathered close to the time of injury, the levels of these variables that predict 

poor SQOL outcome may be assembled into a clinical screen, which should 

prove useful in detecting SQOL outcomes. This screen may be valuable for use 

in rehabilitation services that focus on providing support and clinical intervention 

following TBI, as it will help provide early identification of patients who are likely 

to experience poorer outcomes. Overall, the measures used do not require 

specialist training to administer and interpret results. 

A further logical extension of this study would be to develop protocols for 

interventions that would facilitate improvement in SQOL and evaluate these with 

clinical trials. In so doing, it would be important to integrate the theory that 

describes the mechanisms of outcome including the ICIHD model (Heinemann & 

Whitenack, 1995; WHO, 1999) and Simpson's (1996) model of adjustment to 

injury, that emphasise a holistic approach to psychological adjustment and 

psychosocial functioning, rather than a narrower pathology-focussed approach 

such as exclusive use of Cognitive-Behavioural Therapy for depression. 

15.5 Adjustment to injury and SQOL outcome 

In the QOLI Manual, Frisch (1994) suggested the QOLI is an appropriate 

global measure of adjustment. The model of SQOL postulated by Frisch (1994) 

and shown in Figure 2.1 elucidates the key influence of affect (e.g. Depression) 

on life satisfaction and well-being. There are a number of other researchers and 

authors who have suggested models such as the World Health Organisation's 

ICIDH model (WHO, 1999), which is presented in Figure 1.1. Research by 

Heinemann and Whitenack (1995) has empirically validated this model. In 
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addition, Simpson (1996) provided an operational description of adjustment to 

injury following TBI. The results of the present research appear to integrate well 

with this theory and warrants further discussion. 

Simpson's (1996) model of adjustment to injury was used in Study 1 

(Section 4.1) to provide a framework for understanding the qualitative outcomes 

reported by participants with TBI involved in a therapeutic programme. This 

model posed four tasks of adjustment that an individual may work through. In 

essence, Simpson (1996) asserted that an individual with TBI who moves 

through the tasks of adjustment to injury will find life satisfaction is restored, 

whilst those that do not effectively move through this process are likely to 

experience frustration, depression and poorer life satisfaction. Lending weight to 

this speculation, in their replication and evaluation of the Potential Unlimited 

Programme, Walker et al. (2005) reported a substantial improvement in mean 

depression ratings for participants. Other improvements reported in their study 

were consistent with participants making progress towards adjustment to injury 

(e.g. goal attainment in key areas of psychosocial functioning). 

In the present research, the results of modelling analysis consistently 

identified pre-injury SQOL and depression at the time immediately following 

injury as key predictors of SQOL outcome following TBI. This suggests those 

with sound SQOL, who are also functioning well psychosocially prior to injury 

make the best recovery of SQOL following injury, whilst those with poorer pre

injury levels of SQOL and psychological functioning are likely to have poorer 

outcomes. 
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Frisch's (1994) theoretical model explaining SQOL explains this 

phenomenon in outlining the key role of affect in moderating satisfaction and 

subjective well-being. This mechanism can be seen to operate within the context 

of adjust to injury and SQOL. For example, people with TBI who do engage 

effectively in the process of adjustment are likely to suffer less negative affect 

and greater SQOL. Those who do not engage in tasks of adjustment may be at 

greater risk of suffering negative affect such as depression and are likely to rate 

poorer SQOL. The consistency with which depression featured in most of the 

predictive models of SQOL is explained by this integration of the mechanics of 

Simpson's and Frisch's theories. The consistency of its presence in the 

predictive models of SQOL suggests depression may be a moderator rather 

than a predictor of SQOL. Further work is required to fully understand these 

relationships. 

Depression is commonly reported following TBI (e.g. Kreutzer et al., 

2001; Rappaport et al., 2003) and as described in the ICIDH model presented in 

Figure 1.1, is likely to contribute to further impairment of functioning (as a 

Secondary problem) that flows on to affect activity, participation and life 

satisfaction. In their significant research, Heinemann and Whiteneck (1995) 

showed a direct link between participation and life satisfaction (SQOL). As such, 

it is likely that provision of appropriate interventions that aim to facilitate 

adjustment to injury for those who are predicted to suffer poorer SQOL outcome 

will ameliorate these problems. As already discussed, further work that develops 

and evaluates such interventions is needed in TBI rehabilitation. 
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15. 6 Limitations of the present research 

There were a number of limitations with the studies conducted in this 

thesis. These have largely been discussed within the relevant chapters. In 

summary, Study 1 was chiefly limited as an evaluation of the Potential Unlimited 

Programme (PUP) by a small number of participants. It was acknowledged this 

was an evaluation of the first two pilot programmes. It is interesting that 

participants in both programmes run two years apart indicated benefits from the 

programme and that further replication by Westmead Hospital (Walker et al., 

2005) also showed benefits for participants. Clearly, there is a need for a 

randomised controlled trial to establish the efficacy of this approach to facilitating 

adjustment to injury and psychosocial reintegration. 

The relatively small proportion of participants with more severe TBI may 

have limited the results of Studies 2 and 3. Although approximately 20% of the 

samples had suffered a severe TBI, a much smaller proportion had suffered 

extremely severe TBI with PTA> 4 weeks. Reasons for the absence of these 

participants were that relatively few people sustained TBI to this severity within 

the time of the data collection and that participants were asked to rate their pre

injury estimates of SQOL at either the initial interview or at 28 days following 

injury. Additionally, participants had to score 24 or better on the Mini-mental 

Status Examination (MMSE) prior to completing further testing. It is likely those 

with Extremely Severe TBI may rate their SQOL differently to those with less 

severe injury and future research would be valuable to properly understand their 

SQOL outcomes. 
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Studies 3, 4 and 5 were limited by the time frame adopted for 

understanding outcomes on the QOLI and the domain-based predictive 

variables. These studies investigated outcomes and developed predictive 

models of SQOL to twelve months following TBI. As data collection progresses, 

it is likely this time frame could be extended to two or more years following 

injury. As already noted, the strength of the predictive models reduced with time 

following injury. Models predicting SQOL outcome more than 12 months 

following injury would therefore likely benefit from additional predictive variables 

such as SQOL and Depression variables collected at intervals such as three, six 

or twelve months following injury, to strengthen the predictive power of models 

of later outcome. 

A further point raised in Study 4.3 was the appropriateness of the 

Hospital Anxiety and Depression Scale for measuring Depression. It was noted 

that Vickery et al. (2005) found a slightly higher correlation between the QOLI 

and the Beck Depression Inventory (BDl-11) than was found in the present 

research with the HADS Depression subscale and QOLI. This is likely because 

the HADS is considered a general screen, whilst the BDl-11 is a specific measure 

of depression symptoms. Given the importance of depression in relation to 

SQOL, it is likely that future attempts to refine these predictive models of SQOL 

outcome following TBI would benefit from use of a more specific measure of 

depression. 

Another limitation with the outcome and modelling studies was that there 

was no control over whether the participants were accessing therapeutic 

interventions following their injury. It is generally acknowledged that such 
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services were limited in Southern Tasmania compared with other areas of 

Australia. In fact, the large scale data collection project and present outcome 

research was motivated by the need to demonstrate the requirements of this 

population, in an effort to support establishment of specialist TBI rehabilitation 

services. Within this context, a naturalistic approach was taken in tracking the 

sample's outcomes that did not attempt to control for the somewhat limited 

therapeutic interventions provided to some of the participants. 

It was acknowledged throughout Studies 3 to 5 that it was very difficult to 

gather longitudinal data at all the time-points of this study. For example in Study 

3 there were 663 participants who provided data at least one time-point. 

However, only 51 participants provided data at all five time-points. Despite the 

best efforts of the researchers, participants were observed to drop out of the 

data collection. As such, analysis of participants' data at adjacent time-points 

was used to indicate change over time. 

15. 7 Recommendations for further research 

With a dearth of research in this field, the present thesis has approached 

the TBl/SQOL area with the guidance of recommendations of recent consensus 

conferences. This project established some fundamental knowledge about the 

structure of an acceptable measure of SQOL and identified longitudinal outcome 

of aspects of SQOL following TBI within a representative local sample. As such, 

there are a number of further directions for further research. Further foundational 

research includes: 
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• Development and validation of effective interventions to facilitate adjustment 

to injury, and optimise participation, psychosocial functioning and prevent 

poor SQOL outcome. 

• Investigating the relevance of the QOLI for people aged 16 to 20, with a 

sample representing the normal population. 

• Identifying the structure of the QOLI within a representative sample of the 

normal (non-clinical) Australian population. 

• Establishing the normative distributions for QOLI Total and factor scores 

beyond twelve months following TBI. 

• Comparing results of the present study (the sample of which mostly 

comprised people with mild and moderate TBI) with QOLI outcome for a 

larger sample of people with severe TBI. 

• Investigating the role of importance ratings in measuring secondary problems 

(e.g. depression) and adjustment to injury. 

• Exploring differences in QOLI outcome between gender and age groups 

following TBI. This research would aim to identify any differences in the 

structure of SQOL between the groups and their paths to recovery. 

• Exploring the outcome and relationship of salient predictors of SQOL 

outcome with QOLI Total and Factor scores over a longer time-frame (e.g. 

two, five and more years post injury). 

• Identifying models that predict SQOL outcome over a longer period post 

injury. It was noted that the models used to predict later SQOL outcome may 
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benefit from inclusion of some variables collected at the three or six month 

time-point following injury. 

In addition, the therapeutic programme evaluated in Study 1 (in Chapter 

4) described outcomes of two groups of participants who attended pilot 

programmes. These programmes appeared to facilitate positive change for the 

majority of participants. However, there is a strong need for a controlled trial with 

a substantial number of participants from several programmes, to properly 

evaluate the effectiveness of the programme across key outcome variables such 

as goal achievement, psychosocial integration, interpersonal functioning and 

depression. 

Other research avenues that could be investigated include investigation 

of the key mechanisms within the Potential Unlimited Programme that facilitate 

change for participants and exploration of applications for adolescents with ABI 

as well as participants from other clinical groups. With TBI rehabilitation services 

as well as outcome research groups such as the Neurotrauma Register of 

Tasmania committed to developing and improving interventions and long-term 

data collection, it is feasible that this research may be completed in years to 

come. 

More broadly, this project has highlighted the need for coordinated 

advancement of research focussed on rehabilitation following TBI. TBI affects 

functioning in a global sense, and clearly requires research and rehabilitation 

efforts to utilise a holistic approach that integrates psychosocial functioning with 

the more traditionally researched medical, physical and functional domains of 

outcome. 
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This great challenge is likely to be facilitated by a national approach to 

coordinating TBI clinical research through an entity such as the Centre of 

National Research and Disability and Rehabilitation Medicine (CONROD), or 

another body with a more specific focus on clinical research with a special focus 

on outcomes and rehabilitation. An entity such as this could facilitate 

development and coordinate a nationally based research agenda that thoroughly 

investigates the whole process of rehabilitation following TBI. The present 

research is an example of the fundamental research activity such a centre could 

undertake and has also prepared the way for the use of the QOLI as a measure 

of SQOL and psychosocial functioning in both clinical and research contexts. In 

addition, such a centre could take on roles of policy development, political 

lobbying, and training. Importantly, such a national body could provide 

integration and representation of scientific knowledge relevant to rehabilitation 

efforts beyond the TBI population. 
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