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ABSRACT 

Background: This study assessed factors associated with disability and life satisfaction in a 

large cohort of 2,246 Australian adults with neurological disorders who completed an online 

survey of mental health and wellbeing. It was hypothesised that depressive symptoms and 

perceived cognitive difficulties would be significantly associated with both outcomes, even 

after controlling for significant demographic/medical covariates (e.g., age, marital-status, 

employment, multi-morbidity, medication). Differences in profiles of four neurological 

subgroups (i.e., multiple sclerosis; n=738, epilepsy; n=672, Parkinson’s disease; n = 263, and 

Acquired Bran Injury; n = 278) were explored. 

Methods: Multiple hierarchical linear regressions were run using cross-sectional data. 

Results: Depressive symptoms made a significant and large unique contribution to higher 

levels of disability (β = 0.333, p < .001), and poorer life satisfaction (β = -0.434, p<.001),  in 

the overall sample and across all four neurological subgroups (β = 0.349 to 0.513, p <.001) 

Greater perceived cognitive difficulties were associated with disability in the overall sample 

(β = 0.318, p < .001) and across all neurological subgroups (β = 0.231 to 0.354, p < .001), but 

only life satisfaction in epilepsy (β = -0.107, p= 006).  

Conclusions: The findings underscore the importance of managing 

psychological/neuropsychiatric comorbidities in neurological disorders. 

Keywords: Quality of Life, Predictors, Neuropsychiatric, Neurology, Mental Health, 

Subjective Cognitive Complaints. 
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1. Introduction: 

Neurological disorders are disorders of the brain and nervous system. Almost one in 

six people suffer from a neurological disorder, and prevalence will rise as the population ages 

[1, 2]. These disorders are currently incurable and affect almost all aspects of a person’s 

functioning, including memory, vision, language, emotion and movement [3]. Consequently, 

these disorders require ongoing self-management, have a considerable impact on health 

service utilisation, and result in significant disability and poor quality of life (QoL) [4-6]. 

Reflecting this, a recent a large national survey (n>2,200) of Australians’ with a variety of 

neurological disorders revealed that approximately half the sample had clinically significant 

levels of disability, depression, cognitive difficulties and life satisfaction within the extremely 

dissatisfied ranges [7]. These levels of disability are higher than reported in the general 

Australian community and people living with other chronic health conditions [8].  

There is increasing recognition of the importance of reducing the current and 

increasing burdens associated with neurological disorders, including identifying factors that 

may increase the risk of disability and poorer outcomes in this population and potential 

targets for management strategies [3, 9-12]. Of particular interest are those factors that are 

potentially modifiable or amendable to change through treatment and intervention, including 

psychological and neuropsychiatric comorbidities.  

Two of the most prevalent and problematic of these comorbidities, shared across a 

variety of neurological disorders, are depression [13] and cognitive difficulties (e.g., poor 

memory, inattention, executive dysfunction) [14]. People with neurological disorders can 

experience both objective cognitive impairments, such as those related to neurological 

disease processes, as well as subjective difficulties related to one’s perceived cognitive 

abilities. It is important to note that perceived cognitive difficulties do not necessarily reflect 
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true objective cognitive impairment, as identified via neurological testing [15, 16], but are 

nevertheless valid and clinically important representation of cognition in neurology patients. 

Reflecting this, perceived cognitive difficulties have been found to be associated with  poorer 

QoL in people with multiple sclerosis (MS) [17] and epilepsy [18, 19] and poorer functioning 

and risk of future objective cognitive decline in Parkinson’s’ disease [20]. Similarly, 

depression has been found to be a consistent predictor of poor QoL in people with epilepsy 

[21] and with Parkinson’s disease (PD) [22], as well as greater disability in people with an 

acquired brain injury (ABI) [23]. To date, most research in this area has focussed on one 

specific neurological disorder and outcome domain only, with samples being recruited from 

very specific sites (e.g., patients from one specialist outpatient hospital). One recent 

exception assessed the relative impact of symptoms of depression and anxiety on physical 

and mental health-related QoL, among five common neurological disorders (i.e., epilepsy, 

MS, PD stroke and migraine) recruited across several Canadian outpatient clinics [10]. This 

study found that even after controlling for the impact of several demographic (e.g., age, sex, 

education, relationship status) and clinical characteristics (e.g. medication use, disease 

severity, smoking, illicit drug use), there was consistent evidence that anxiety and depression 

symptoms contributed the most variance to poorer mental health QoL for people with 

epilepsy, MS, PD and migraine and poorer physical health QoL in stroke patients. Further 

international research aimed at better understanding factors associated with poorer outcomes 

in people with neurological disorders is warranted.  To the best of our knowledge there have 

been no studies to examine the relative contribution and association of both symptoms of 

depression and perceived cognitive difficulties with poorer outcomes across several different 

neurological disorders.  

The aim of the present study was to assess the associations of levels of disability and 

life satisfaction, and unique contribution of depressive symptoms and perceived cognitive 
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difficulties, in a large cohort of 2,246 Australian adults with neurological disorders. It was 

hypothesised that depressive symptoms and perceived cognitive difficulties would be  

significantly associated with both disability and life satisfaction, even after controlling for 

significant demographic and medical variables (e.g., age, sex, employment, duration of 

disorder). The study also explored whether there were any differences in the profiles of 

people with four neurological disorder groups of MS, epilepsy, ABI and PD. The current 

study utilised data from a previous survey on mental health and wellbeing in adults with 

neurological disorders which reported on the frequency of poorer outcomes in this cohort [7]. 

Hence, the unique regression analyses of the current study provide a critical extension of this 

research to understand factors associated with these poorer outcomes.  

2. Method 

2.1 Participants and procedures  

This study was approved by the Human Research Ethics Committee of Macquarie 

University. Detailed information on the participants and procedures of the original survey are 

published [7], thus a brief summary will be provided below. Between September 2015 and 

November 2016, a national online survey was conducted to assess the wellbeing, mental 

health, and psychological support needs of Australian adults with neurological disorders [7]. 

The survey was conducted by removed for anonymization, a specialist research unit that 

provides free psychological treatments for common mental health and chronic health 

conditions. The survey was advertised via the removed for anonymization Web site and 

Facebook page. It was also promoted by organisations representing people with neurological 

disorders, including Synapse, MS Research Australia, Epilepsy Action Australia, Brain Injury 

Australia and the Stroke Foundation. Participants were eligible to complete the survey if they 

were: (a) over 18 years of age, (b) diagnosis of a neurological disorder confirmed by a 
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medical professional, (c) living in Australia, and (d) access to the Internet and ability to use a 

computer. A total of 2,538 people agreed to participate. Of these, 214 (8.4%) were 

automatically excluded as they did not have a diagnosis of a neurological disorder. Another 

70 (3%) were excluded as their self-reported disorder was not considered a neurological 

disorder according to the National Institute of Neurological Disorders and Stroke (NINDS; 

e.g., diabetes, fibromyalgia,). A total of 2,254 participants were eligible, provided consent, 

and commenced the online survey. Of which, 2,246 participants provided data that could be 

utilised in the current study, 2,081 participants completing all standardized measures of well-

being and mental health.      

The online survey was administered at the one time point. It assessed key 

demographic (e.g., age, marital status education, employment) and medical variables (e.g., 

disorder type, duration of diagnosis, number of medications) [7] outlined further in Table 1 

and section 2.6. Measures of wellbeing and mental health followed and included:   

2.2. Disability (WHODAS 2.0) 

The 12 item World Health Organisation Disability Assessment Schedule 2.0 

(WHODAS 2.0) assesses disability associated with living with a chronic health condition 

including cognition, mobility, self-care, interpersonal relationships, life activities, and 

participation, in the past 30 days [24]. Higher scores indicate greater levels of disability and 

the WHODAS 2.0 has sound psychometric properties and acceptable reliability and validity 

in patients with chronic disease [25]. In the current study Cronbach’s α was 0.91.  

2.3. Life Satisfaction (SWLS) 

The 5-item Satisfaction with Life Scale (SWLS) assesses life satisfaction with higher 

scores indicating greater satisfaction [26].  The SWLS has been reported to be valid in people 

with neurological disorders [27] and had a Cronbach’s alpha of 0.91 in the current sample. 
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2.4 Depression (NDDI-E)  

The Neurological Depressive Disorders Inventory-Epilepsy (NDDI-E) includes 6-

items to assess depression originally developed for people with epilepsy as it does not include 

items that could be confounded with comorbid cognitive difficulties or side effects of 

common anticonvulsant medications [28]. Higher scores indicate greater depression 

symptoms and a total score >13 has been found to be indicative of clinically significant 

depression [29]. In the current sample Cronbach’s α was 0.86.  

2.5 Cognitive Difficulties (PDQ) 

The 20 item Perceived Deficits Questionnaire (PDQ),  assesses subjective difficulties 

with cognitive functioning in attention, retrospective memory, prospective memory and 

planning/organisation [30].  Higher scores indicate greater perceived or subjective cognitive 

impairment but are not necessarily a proxy for objective cognitive dysfunction. The PDQ has 

reasonable validity and reliability, which has been found  not to be reduced by the presence 

of objective cognitive impairment [31]. In the current sample Cronbach’s α was excellent at 

0.96. 

2.6. Statistical analyses  

Analyses were conducted using IBM SPSS Statistics v24. Data and regression 

residuals were inspected for normality and homoscedasticity, and multicollinearity was also 

assessed; these were found to be within acceptable parameters. Of note, there was no 

evidence of multicollinearity between two items of the WHODAS that assess disability with 

cognitive tasks and the PDQ. All analyses were based on completers and no imputation to the 

data were made. A two-step hierarchical multiple regression analysis was performed to assess 

statistical predictors of disability (WHODAS 2.0) and Life Satisfaction (SWLS) and the 

unique contribution of depression (NDDI-E) and cognitive difficulties (PDQ) in the overall 
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sample. These analyses were repeated for the four main neurological disorders groups 

(epilepsy, MS, PD and ABI) to explore for any potential differences in predictive profiles 

between disorders. An "Other" Neurological Disorder group, which consisted of neurological 

disorders as defined by the National Institute of Neurological Disorders and Stroke (e.g., 

dementia, migraine, dystonia, autism, and chronic fatigue syndrome), were created due to the 

lower frequency of these conditions and assessed in the overall sample. However, this group 

was not assessed as a separate neurological subgroup due to the heterogeneity of the group.  

Demographic variables were coded as follows: age (years), location (urban or 

regional/rural), sex (female/male), education (high school, trade/diploma or university level), 

marital status (married/in relationship or not), employment (employed or not). Medical 

variables were coded as follows: type of primary neurological disorder (epilepsy, MS, PD 

and ABI or Other), duration of disorder (years), number of prescription medications for 

neurological disorder (0 to 6+), comorbid chronic health condition (Yes or No), comorbid 

neurological disorder (Yes or No) and mental health medication (Yes or No). A two-tailed 

alpha level of 0.05 was considered statistically significant in all analyses. 

Step 1: To identify significant demographic/medical covariates, a series of simple 

linear regressions with the two outcomes variables (WHODAS 2.0 and SWLS) were 

performed. To keep analyses parsimonious, significant covariates were identified if they had 

both: (1) a significant association with the DV with p < .05; and (2) accounted for ≥ 2% of 

the variance in the outcome variables (see Table 2).  

Step 2: To identify significant associations of the two outcome variables (WHODAS 

2.0 and SWLS) a series of hierarchical linear regressions were performed, with all significant 

demographic/medical covariates identified in Step 1 entered into the first block (Block 1), 
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followed by entering the same Block 1 variables with the addition of the psychological 

variables of interest into the second block (i.e., NDDIE and PDQ; (Block 2)).  

3. Results 

The Demographic and Medical characteristics of the sample are displayed in Table 1. 

The overall sample (n= 2,246) consisted of people with MS (n = 738; 32.9%), epilepsy (n = 

672; 29.9%), an ABI (n = 278; 12.4%) and PD (n = 263; 11.7%) and those with other 

neurological disorders as defined by the National Institute of Neurological Disorders and 

Stroke (n=295; 13.1%).  

3.1. Predictors of Disability (WHODAS 2.0) in the Overall Sample 

As displayed in Table 2 there were five significant demographic/medical covariates of 

disability, which were entered into Block 1 of the regression analyses (see Table 3) and 

together explained 22.4% of the variance (p<.001). Psychological variables were then added 

(Block 2), explaining a further 28.2% (p<.001), with the combined model explaining 50.5% 

of the variance in disability. Higher depression (β = 0.333, t = 17.21, p < .001) and perceived 

cognitive difficulties (β = 0.318, t = 16.52, p < .001)  were both significantly  associated with 

higher levels of disability. Depression accounted for the most unique variance in disability 

levels (8.12%) followed by perceived cognitive difficulties (7.45%). Four of the 

demographics/medical covariates remained significant (i.e., multiple neurological conditions, 

comorbid chronic conditions, number of medications and employment,) but explained less 

unique variance than the psychological variables (0.18% to 4.58%; Table 3).  

3.2. Predictors of Disability (WHODAS 2.0) in Neurological Subgroups  

There were some slight differences in the profile of significant demographic/medical 

covariates across the four neurological disorder subgroups, as displayed in Table 2. These 

variables were entered into Block 1 of the four separate regression analyses (see Table 3) and 
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together accounted for between 20.4% and 29.1% of the variance (p<.001). When entered in 

Block 2, psychological variables explained an additional 23% to 38.2% of variance in 

disability scores (p<.001). Higher depression was significantly associated with  higher  

disability levels across all four neurological disorders (β = 0.349 to 0.49,1 p<.001).  For 

people with MS, ABI and PD, depression was the largest unique contributor accounting for 

9.36%, 9.80% and 15.29% of the variance, respectively. This was followed by perceived 

cognitive difficulties (β = 0.231 to 0.354, p<.001), which accounted for between 4.2% and 

9.49% of the variance. 

For epilepsy, perceived cognitive difficulties (β = 0.421, p<.001) was the largest 

unique associate of disability, accounting for 12.60% of unique variance, followed by 

depression (β = 0.327 p<.001) which accounted for 7.56%. Of the demographic/medical 

variables, employment was the only covariate that consistently remained significant across 

groups once the psychological variables were added, such that those who were unemployed 

had higher disability levels. Table 3 displays the other remaining significant variables.  

3.3. Predictors of Life Satisfaction (SWLS) in the Overall Sample 

As displayed in Table 2, there were five significant demographic/medical covariates 

of life satisfaction, which explained 15.4% of the variance in life satisfaction (p <.001). As 

displayed in Table 4, the psychological variables explained a further 18.4% (p<.001), with 

the total model accounting for 33.9% of the variance. Depression remained the largest unique 

contributor of life satisfaction (β = -0.434, p<.001), accounting for 13.18% unique of the 

variance. Whereas perceived cognitive difficulties failed to reach significance (β = - 0.027, 

p=.202). All five of the demographic/medical covariates remained significant but accounted 

for less unique variance (≤1.88%) in life satisfaction scores compared to depression.  

3.3. Predictors of Life Satisfaction (SWLS) in Neurological Subgroups  
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There were some differences in the profile of significant demographic/medical 

covariates across the four neurological disorder subgroups, as displayed in Table 2. Within 

the regression analyses (see Table 4) these variables accounted for between 9.8% and 16.4% 

of the variance (p’s<.001) across the four disorders. The psychological variables explained an 

additional 15.7% to 24.3% of the variance in life satisfaction scores (p’s<.001). Depression 

was the largest associate of life satisfaction across all four neurological disorder subgroups (β 

= -0.413 to – 0.513, p<.001), accounting for between 11.90% to 20.16% of unique variance. 

Perceived cognitive difficulties only remained significant for the epilepsy subgroup (β = -

0.107, p= 006), such that as perceived cognitive difficulties increased, life satisfaction 

decreased. However, it only contributed to 0.83% of unique variance.  

The profiles of demographic/medical covariates across the four disorders are 

displayed in Table 4. Employment and marital status were the most consistent covariates 

across the epilepsy, MS and ABI subgroups. Specifically, not being in a relationship and 

unemployment was associated with poorer life satisfaction. For the PD subgroup, life 

satisfaction was lower when individuals reported multiple neurological disorders and being 

on a greater number of neurological medications.  

4. Discussion  

This study aimed to assess factors associated with  levels of disability and life 

satisfaction in a large sample of 2,246 Australian adults with a neurological disorder. The 

hypothesises that depression and perceived cognitive difficulties would be uniquely 

associated with both disability and life satisfaction, even after controlling for significant 

demographic and medical covariates, were largely supported.  

After controlling for significant demographic and medical covariates, the 

psychological/neuropsychiatric variables explained a significant and larger proportion of 
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additional variance in levels of disability and life satisfaction in the overall sample (28.2%, 

18.4%, respectively) and all the neurological subgroups, with the exception of people with 

MS. These findings are broadly consistent with recent longitudinal research in mild 

Traumatic Brain Injury (TBI), which found that a range of sociodemographic, injury-related 

and clinical characteristics did not emerge as robust predictors of life satisfaction compared 

with affective symptoms [12]. In the current study, the psychological variables tended to 

explain more unique variance in disability levels (23.0% to 38.2%) than life satisfaction 

(15.7% to 24.3%) across the neurological subgroups. Of note, approximately one third of the 

variance in disability levels for people with PD, epilepsy, or ABI was explained by the 

psychological/neuropsychiatric variables. However, for people with MS, the demographic 

and medical covariates explained slightly more variance in disability (29.1%) and life 

satisfaction (16.0%) scores. Nevertheless, depression represented the largest unique 

contributor. 

Overall, this study found consistent evidence that depressive symptoms were 

assoicated with both higher disability and lower life satisfaction across a variety of 

neurological disorders. This robust finding is consistent with disorder specific studies in this 

area [21-23] and the previous Canadian study, which found higher depression symptoms 

were associated with lower health related QoL in people with epilepsy, MS, PD, migraine, or 

stroke [10]. Taken together, this highlights depressive symptoms are a shared and 

problematic comorbidity across the neurological disorder spectrum, which requires clinical 

attention. Unfortunately, research indicates that depression often goes unidentified and 

unmanaged in people with neurological disorders [32-35] and the integration of mental health 

and other supportive care (i.e., care focused on QoL) is more frequently missing from 

neurology settings [35-37], compared with other chronic health conditions like cancer and 

chronic pain [38, 39].  Reflecting this, within the current sample we found that 51% of 
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participants in the clinical range for depression symptoms reported not taking any form of 

psychiatric medication. The current findings suggest that the assessment and management of 

depression should be an important priority for the broader health care provision for people 

with neurological disorders. This is consistent with the 2020 World Health Assembly’s global 

action statement calling for greater efforts to resolve the burden of mental health disorders in 

neurological disorders [11].  

Perceived cognitive difficulties were also found to be an important contributor to 

levels of disability across the neurological disorders, but less important for levels of life 

satisfaction. These findings are broadly consistent with longitudinal research that found 

depressive symptoms was a stronger predictor of life satisfaction trajectories than cognitive 

disability in people within the first 5 years since a moderate to severe TBI [40] and 

longitudinal research in people with ABI that found disability and life satisfaction had 

overlapping but distinct predictors [41]. However, this pattern of associations did not emerge 

for people with epilepsy, such that perceived cognitive difficulties had a significant impact on 

life satisfaction and was the largest unique contributor of disability for this cohort. These 

findings are consistent with research reporting perceived cognitive difficulties predict poorer 

health perceptions and QoL in epilepsy [18]. In fact, it has been estimated that over 50% of 

people with epilepsy experience subjective cognitive difficulties [42], which may be 

associated with epilepsy specific risk factors like seizure phenomena [43] and the side effects 

of anti-seizure medications [44]. Taken together, this suggests  perceived cognitive 

difficulties are a particularly important target for epilepsy management [42].     

Identifying variables associated with disability and life satisfaction is important as 

addressing these potentially modifiable factors (such as depression), has the potential to 

improve patients’ lives. In relation to medical management, one meta-analysis found 

evidence that antidepressants can improve depression outcomes and are safe in patients with 
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PD, MS, ABI and epilepsy, but there was insufficient evidence anti-depressants can improve 

functional or cognitive outcomes [45]. On the other hand, there is some evidence that 

psychological interventions based on cognitive behaviour therapy (CBT) can improve 

depression and disability outcomes in adults with both acquired and chronic neurological 

disorders [46, 47] and emerging research that psychological interventions based on 

compensatory cognitive rehabilitation, which provide strategies for maximising cognitive 

function and minimising the impact of cognitive difficulties on day-to-day functioning, can 

improve perceived cognitive outcomes (e.g., memory complaints) [48-50]. However, further 

research in this area is needed and more rigorous clinical trials are required before firm 

conclusions can be made about the most effective ways of managing psychological and 

neuropsychiatric outcomes in people with neurological disorders [51-53]. The current 

findings highlight the shared burden of psychological/neuropsychiatric comorbidities in 

people with different neurological disorders, which highlight the potential for emerging trans-

diagnostic approaches that utilise the same psychological protocols across patients with 

different neurological disorders [49, 50]. 

There were several demographic/medical variables which also had important 

associations with the outcome measures. Unemployment was related to both higher levels of 

disability and poorer life satisfaction in the overall sample and across most neurological 

subgroups. These trends are consistent with reviews demonstrating strong associations 

between unemployment and poorer physical and psychological health and wellbeing [54-56]. 

In relation to medical variables, those which are indicative of multi-morbidity (i.e., having 

more than one chronic health condition and polypharmacy for health conditions [57]) 

predicted both disability and poorer life satisfaction in the overall sample and across most of 

the neurological disorder subgroups. These findings are consistent with extensive research 

that demonstrates multi-morbidity is associated with poorer functional and QoL in older 
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adults [58] and is an important risk factor for poor mental health [59]. Marital status was one 

of the only other consistent demographic covariate, such that not being in a relationship was 

related to poorer life satisfaction across all disorders, with the exception of PD. For people 

with MS not being in a relationship predicted both poor life satisfaction and greater disability. 

These findings are consistent with longitudinal research that demonstrates being in a 

relationship is associated with greater life satisfaction in the general population [60] and a 

recent review that reported married patients with neurological disorders have decreased rates 

of disease and better prognosis [61]. Overall, these trends for employment, multi-morbidity, 

and marital status suggest these factors may place some people with neurological disorders at 

greater risk for poorer outcomes and may also require assessment, monitoring or targeted 

social intervention [12]. 

The study findings should be considered in light of some limitations. Firstly, all measures 

were based on subjective self-report and the participants’ perception of symptoms, without 

objective assessment of cognitive impairments or formal neuropsychiatric diagnostic 

interviews. Thus, the findings can only be interpreted as representing the perceptions of 

participants symptoms, which may be confounded by negative attentional bias, poor insight, 

and fatigue [16]. Also, while the self-reported depression measure (NDDI-E) does not include 

items that can be confounded by cognitive difficulties or common medication side effects 

[28] it has only been extensively validated in samples of people with epilepsy [29] and not 

the other neurological disorders. Secondly, the study utilised an online convenience sample 

and participants self-reported their confirmed diagnoses of a neurological disorder, which 

were not cross-checked with medical records. However, this study was interested in assessing 

community dwelling adults, where self-report is common [9] and has been found to be 

accurate and comparable with physician report [62]. Lastly, there were several potentially 

important factors that were not assessed or controlled for including anxiety, fatigue, pain, and 
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disease severity [10], which may also contribute to poorer outcomes in this cohort. Future 

longitudinal studies that measure multiple demographic/medical and psychological domains 

over a number of years to assess the temporal relationship between these factors is an 

important area for future research.  

This study builds on the current evidence base by highlighting the important associations 

between psychological/neuropsychiatric comorbidities and poorer outcomes in community-

dwelling adults with a variety of neurological disorders. These findings have significant 

implications for developing strategies to identify those most at risk of poorer outcomes, and 

to establish modifiable targets of intervention. In particular, the findings highlight that 

initiatives and treatments aimed at improving mental health in neurological disorders, 

including emerging transdiagnostic approaches, are warranted and may be a means of 

reducing the burden of these conditions.   
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Table 1: Sample Characteristics 

 
Overall 
Samplea 

(n = 2246)  

MS 
 

(n =738)  

Epilepsy 
 

(n = 672) 

ABI 
 

(n =278) 

PD 
 

(n =263) 

 n (%) 
Mean (SD) 

n (%) 
Mean (SD) 

n (%) 
Mean (SD) 

n (%) 
Mean (SD) 

n (%) 
Mean (SD) 

Age (yrs)  46.26 (14.09) 45.45 (11.41) 38.08 (12.26) 49.44 (13.04) 62.78 (9.62) 
Sexb      
   Female 1804 (80.3) 663 (89.8) 553 (82.3) 189 (68.0) 150 (57.0) 
   Male 442 (19.7) 75 (10.2) 119 (17.7) 89 (32.0) 113 (43.0) 
Location      
   Urban 1694 (75.4) 566 (76.7) 504 (75.0) 204 (73.4) 196 (74.5) 
   Rural/regional 552 (24.6) 172 (23.3) 168 (25.0) 74 (26.6) 67 (25.5) 
Marital status      
   In relationship 1324 (58.9) 463 (62.7) 358 (53.3) 136 (48.9) 198 (75.3) 
   Not in relationship 913 (40.7) 274 (37.1) 309 (46.0) 142 (51.1) 63 (24.0) 
Education      
   High school 889 (39.6) 257 (34.8) 309 (46.0) 117 (42.1) 103 (39.2) 
   Trade/diploma 717 (31.9) 245 (33.2) 190 (28.3) 87 (31.3) 89 (33.8) 
   University 631 (28.1) 235 (31.8) 168 (25.0) 74 (26.6) 69 (26.2) 
Employmentc      
   Any employment 963 (42.9) 380 (51.5) 343 (51.0) 74 (26.6) 65 (24.7) 
   Not employed 1274 (56.7) 357 (48.4) 324 (48.2) 204 (73.4) 196 (74.5) 
Years since diagnosis 12.03 (11.01) 10.57 (8.33) 17.48 (13.46) 7.97 (8.78) 7.21 (5.53) 
Comorbid chronic conditiond      
   Yes 798 (35.5) 200 (27.1) 213 (31.7) 127 (45.7) 99 (37.6) 
   No 1448 (64.5) 538 (72.9) 459 (68.3) 151 (54.3) 164 (62.4) 
Multiple neuro disorders      
   Yes 428 (19.1) 65 (8.8) 129 (19.2) 107 (38.5) 32 (12.2) 
   No 1818 (80.9) 673 (91.2) 543 (80.8) 171 (61.5) 231 (87.8) 
No. prescription medications 2.91 (1.56) 2.68 (1.52) 2.93 (1.24) 3.02 (1.92) 3.63 (1.39) 
Psychiatric medicationsE      
   Yes 810 (36.1) 285 (38.6) 183 (27.2) 119 (42.8) 104 (39.5) 
   Nof 1003 (44.7) 311 (42.1) 349 (51.9) 110 (39.6) 99 (37.6) 
Cognitive Difficulties (PDQ) 38.74 (17.12) 36.50 (16.47) 40.04 (17.09) 43.52 (17.72) 33.22 (16.03) 
Depression (NDDIE) 15.60 (4.30) 15.26 (4.18) 15.69 (4.51) 16.16 (4.13) 14.67 (4.20) 
  Clinical (NDDIE>13) 1484/2168 (66) 479/717 (67) 441/639 (69) 198/ 270 (73) 147/257 (57) 
Life Satisfaction (SWLS) 19.98 (8.00) 20.62 (8.07) 21.63 (7.68) 16.68 (7.96) 20.62 (7.25) 
Disability (WHODAS 2.0) 16.33 (10.16) 16.17 (9.53) 13.10 (9.58) 19.74 (10.02) 16.49 (10.64) 

Note: ABI = Acquired Brain Injury; MS =Multiple Sclerosis; NDDIE= Neurological Depressive Disorders 
Inventory-Epilepsy; PD = Parkinson’s disease; PDQ = Perceived Deficits Questionnaire; SWLS = Satisfaction 
with Life Scale (SWLS); WHODAS 2.0= World Health Organisation Disability Assessment Schedule 2.0.  
a The overall sample included participants with epilepsy, MS, PD and ABI as well as an “Other" Neurological 
Disorder group, which consisted of neurological disorders as defined by the National Institute of Neurological 
Disorders and Stroke (e.g., dementia, migraine, dystonia, autism, and chronic fatigue syndrome) that were 
combined, due to lower frequency. 
b Eight further participants who stated their sex as “other” were excluded from the current analysis due to 
representing a very small proportion of overall responses (0.35%).  
c Employed included  full-time, part-time or casual paid employment. Non-employed included students, those 
who were retired, performing home duties, unemployed (including seeking employment), or on a disability 
pension. 
d Chronic Health Conditions included cardiovascular disease, cancer, diabetes, musculoskeletal condition, and 
respiratory diseases. 
e   This question was optional and response data was missing for 433 (5%) participants who did not respond.  
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f 696/1003 (51%) of participants not taking any psychiatric medication reported symptoms of depression 
considered in the clinical range (>13).   
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Table 2  

Associations between demographic and medical characteristics with Disability and Life Satisfaction. 

  Overall   MS   Epilepsy   ABI   PD 
 (n = 2131)   (n = 706)  (n = 626)  (n =263)  (n = 263) 
Disability (WHODAS 2.0) R2 p   R2 p   R2 p   R2 p   R2 p 
Age 0.019 <.001  0.037 <.001  0.000 .693  0.004 .290  0.040 .001 
Gender 0.004 .003  0.009 .010  0.001 .516  0.006 .230  0.014 .059 
Location 0.003 .011  0.004 .109  0.001 .371  0.008 .151  0.001 .545 
Marital status 0.010 <.001  0.026 <.001  0.006 .046  0.000 .989  0.005 .240 
Education 0.012 <.001  0.016 .001  0.025 <.001  0.006 .194  0.046 .001 
Employment 0.140 <.001  0.184 <.001  0.085 <.001  0.081 <.001  0.115 <.001 
Duration of disorder 0.005 .001  0.012 .004  0.007 .033  0.001 .673  0.085 <.001 
Comorbid chronic condition 0.050 <.001  0.029 <.001  0.067 <.001  0.014 .058  0.031 .005 
Multiple neuro disorders 0.062 <.001  0.026 <.001  0.106 <.001  0.044 .001  0.039 .002 
No. prescription meds 0.066 <.001  0.100 <.001  0.047 <.001  0.096 <.001  0.031 .005 
Mental Health medications 0.045 <.001   0.053 <.001   0.019 .002   0.079 <.001   0.047 .002 
               
Depression (NDDI-E) 0.353 <.001  0.362 <.001  0.381 <.001  0.307 <.001  0.541 <.001 
Cognitive Difficulties (PDQ)  0.319 <.001  0.249 <.001  0.434 <.001  0.307 <.001  0.404 <.001 
No. of significant covariates 5  7  5  4  8 
 Overall  MS  Epilepsy  ABI  PD 
 (n = 2197)   (n = 727)  (n = 652)  (n =272)  (n = 258) 
Life Satisfaction (SWLS) R2 p   R2 p   R2 p   R2 p   R2 p 
Age 0.011 <.001  0.025 <.001  0.000 .807  0.008 .153  0.005 .240 
Gender 0.010 <.001  0.008 .017  0.018 .001  0.002 .446  0.008 .145 
Location 0.000 .452  0.000 .991  0.003 .164  0.004 .324  0.000 .803 
Marital status 0.040 <.001  0.043 <.001  0.042 <.001  0.021 .017  0.015 .049 
Education 0.006 <.001  0.005 .053  0.019 <.001  0.021 .017  0.000 .995 
Employment 0.071 <.001  0.068 <.001  0.054 <.001  0.050 <.001  0.036 .002 
Duration of disorder 0.001 .229  0.012 .003  0.001 .326  0.001 .706  0.041 .001 
Comorbid chronic condition 0.037 <.001  0.016 .001  0.033 <.001  0.033 .003  0.034 .003 
Multiple neuro disorders 0.046 <.001  0.022 <.001  0.054 <.001  0.018 .026  0.058 <.001 
No. prescription meds 0.032 <.001  0.046 <.001  0.031 <.001  0.007 .168  0.070 <.001 
Mental Health medications 0.018 <.001  0.031 <.001  0.010 .019  0.011 .116  0.012 .116 
               
Depression (NDDI-E) 0.272 <.001  0.275 <.001  0.291 <.001  0.237 <.001  0.282 <.001 
Cognitive Difficulties (PDQ) 0.102 <.001  0.078 <.001  0.138 <.001  0.048 <.001  0.120 <.001 
No. of significant covariates 5  6  5  4  5 

Note: values in bold met criteria (R2 ≥ 0.02 and p < .05) for inclusion into multiple hierarchical regression as 
background variables. 

Note: ABI = Acquired Brain Injury; MS =Multiple Sclerosis; NDDIE= Neurological Depressive Disorders 
Inventory-Epilepsy; PD = Parkinson’s Disease; PDQ = Perceived Deficits Questionnaire; SWLS = Satisfaction 
with Life Scale (SWLS); WHODAS 2.0= World Health Organisation Disability Assessment Schedule 2.0.  
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Table 3: Predictors of Disability (WHODAS 2.0) 
  

R2 
R2 
change 

F 
change b(95%CI) β t 

 
Part 
r2 

(%) p 
          
Overall  Block 1  22.4% - 104.19     <.001 
 Block 2 50.5% 28.2% 513.54        <.001 
 Employment    -4.61(-5.32,-3.9) -0.23 -12.92 4.58 <.001 
 Comorbid Chronic Cond    1.71(1,2.42) 0.08 4.81 0.64 <.001 
 Multiple Neuro Cond     1.09(0.25,1.93) 0.04 2.55 0.18 .011 
 No. Neurological Meds    0.73(0.51,0.95) 0.12 6.62 1.21 <.001 
 Mental Health Meds     0.43(-0.28,1.14) 0.02 1.21 0.04 .225 
 Depression (NDDIE)    0.84 (0.74,0.94) 0.33 17.21 8.12 <.001 
 Cog Difficulties (PDQ)    0.19 (0.17,0.21) 0.32 16.52 7.45 <.001 
MS Block 1 29.1% - 34.45     <.001 
 Block 2 52.1% 23.0% 140.97        <.001 
 Age    0.07(0.01,0.13) 0.08 2.68 0.58 .008 
 Marital Status     -1.57(-2.67,-0.47) -0.08 -2.78 0.64 .006 
 Employment    -5.04(-6.22,-3.86) -0.27 -8.44 5.81 <.001 
 Comorbid Chronic Cond    0.92(-0.28,2.12) 0.04 1.50 0.18 .134 
 Multiple Neuro Cond    0.96(-0.88,2.8) 0.03 1.02 0.08 .306 
 No. Neurological Meds    0.98(0.63,1.33) 0.16 5.39 2.37 <.001 
 Mental Health Meds    -0.21(-1.35 , 0.93) -0.01 -0.46 0.01 .722 
 Depression (NDDIE)    0.86(0.7,1.02) 0.36 10.72 9.36 <.001 
 Cog Difficulties (PDQ)    0.14(0.1,0.18) 0.23 7.22 4.24 <.001 
Epilepsy 
 Block 1 22.2% - 34.25    

 
<.001 

 Block 2   60.0% 37.8% 281.87        <.001 
 Education    -0.38(-1.03,0.27) -0.03 -1.17 0.09 .243 
 Employment    -2.1(-3.18,-1.02) -0.11 -3.84 0.98 <.001 
 Comorbid Chronic 

Condition    
2.16(1.06,3.26) 0.10 

3.87 
1.00 

<.001 
 Multiple Neuro Cond     3.33(2.02,4.64) 0.14 5.01 1.69 <.001 
 No. Neurological Meds    0.32(-0.07,0.71) 0.04 1.55 0.16 .121 
 Depression (NDDIE)      0.7 (0.56,0.84) 0.33 10.62 7.56 <.001 
 Cog Difficulties (PDQ)    0.24(0.2,0.28) 0.42 13.73 12.60 <.001 
ABI Block 1 20.4% - 14.36     <.001 
 Block 2 52.6% 32.1% 75.22        <.001 
 Employment    -5.58(-7.72,-3.44) -0.24 -5.10 5.57 <.001 
 Multiple Neuro Cond    -0.03(-1.93,1.87) -0.00 -0.03 0.00 .977 
 No. Neurological Meds    0.9(0.39,1.41) 0.18 0.46 2.56 .001 
 Mental Health Meds     1.15(-0.81,3.11) 0.06 1.14 0.28 .254 
 Depression (NDDIE)    0.93(0.66,1.2) 0.35 6.78 9.80 <.001 
 Cog Difficulties (PDQ)    0.21(0.15,0.27) 0.35 6.66 9.49 <.001 
PD Block 1 23.7% - 7.52     <.001 
 Block 2 61.8% 38.2% 96.05        <.001 
 Age    0.11(-0.87,1.09) 0.10 2.04 0.83 .043 
 Education    -0.42(-1.6,0.76) -0.03 -0.70 0.10 .486 
 Employment    -2.73(-5.16,-0.3) -0.11 -2.20 0.96 .029 
 Duration of Disorder    0.23(0.05,0.41) 0.13 2.52 1.25 .013 
 Comorbid Chronic Cond    0.82(-1.1,2.74) 0.04 0.83 0.14 .405 
 Multiple Neuro Cond    0.34(-2.58,3.26) 0.01 0.23 0.01 .821 
 No. Neurological Meds    -0.03(-0.76,0.7) -0.00 -0.08 0.00 .934 
 Mental Health Meds     0.53(-1.41,2.47) 0.03 0.53 0.06 .595 
 Depression (NDDIE)    1.31(1.02,1.6) 0.49 8.76 15.29 <.001 
 Cog Difficulties (PDQ)    0.18(0.1,0.26) 0.26 4.60 4.20 <.001 

Note: values in bold are statistical significant predictors.  
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Note: ABI = Acquired Brain Injury; Cog = Cognitive; Cond = Condition; Meds = Medications; MS = Multiple 
Sclerosis; NDDIE= Neurological Depressive Disorders Inventory-Epilepsy; PD = Parkinson’s Disease; PDQ = 
Perceived Deficits Questionnaire; WHODAS 2.0= World Health Organisation Disability Assessment Schedule 
2.0. 
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Table 4: Predictors of Life Satisfaction (SWLS) 

  
R2 

R2 
change 

F 
change b(95%CI) β t 

Part r2 

(%) p 
          
Overall  Block 1  15.4% - 75.73     <.001 
 Block 2 33.9% 18.4% 288.97       <.001 
 Marital Status    2.26(1.69,2.83) 0.14 7.69 1.88 <.001 
 Employment    2.03(1.44,2.62) 0.13 6.68 1.42 <.001 
 Comorbid Chronic Cond    -1.43(-2.04,-0.82) -0.09 -4.67 0.69 <.001 
 Multiple Neuro Cond    -1.37(-2.11,-0.63) -0.07 -3.61 0.41 <.001 
 No. Neurological Meds    -0.37(-0.55,-0.19) -0.07 -3.90 0.49 <.001 
 Depression (NDDIE)      -0.81(-0.89,-0.73) -0.43 20.30 13.18 <.001 
 Cog Difficulties (PDQ)     -0.01(-0.03,0.01) -0.03 -1.28 0.05 .202 
          
MS Block 1 16% - 18.66     <.001 
 Block 2 31.7% 15.7% 67.38     <.001 
 Age    -0.08(-0.14,-0.02) -0.12 -3.17 1.17 .002 
 Marital Status    2.4(1.3,3.5) 0.15 4.26 2.10 <.001 
 Employment    1.64(0.46,2.82) 0.10 2/75 0.88 .006 
 Multiple Neuro Cond    -2.09(-3.93,-0.25) -0.08 -2.23 0.58 .026 
 No. Neurological Meds    -0.48(-0.83,-0.13) -0.10 -2.65 0.81 .008 
 Mental Health Meds    0.05(-1.09,1.19) 0.00 0.09 0.00 .928 
 Depression (NDDIE)    -0.82(-0.98,-0.66) -0.41 10.30 12.32 <.001 
 Cog Difficulties (PDQ)      -0.01(-0.05,0.03) -0.02 -0.53 0.03 .596 
          
Epilepsy 
 Block 1 14.4% - 20.20    

 
<.001 

 Block 2   34.9% 20.4% 93.61     <.001 
 Marital Status    2.02(1,3.04) 0.13 3.90 1.66 <.001 
 Employment    1.35(0.31,2.39) 0.09 2.53 0.71 .012 
 Comorbid Chronic Cond    -1.31(-2.41,-0.21) -0.08 -2.32 0.58 .021 
 Multiple Neuro Cond    -1.5(-2.81,-0.19) -0.08 -2.22 0.53 .027 
 No. Neurological Meds    -0.29(-0.7,0.12) -0.05 -1.42 0.22 .155 
 Depression (NDDIE)      -0.7(-0.84,-0.56) -0.41 10.44 11.90 <.001 
 Cog Difficulties (PDQ)     -0.05(-0.09,-0.01) -0.11 -2.74 0.83 .006 
          
ABI Block 1 9.8% - 6.90     <.001 
 Block 2 34.2% 24.3% 46.39     <.001 
 Marital Status    2.15(0.54,3.76) 0.13 2.60 1.77 .010 
 Education     1.29(0.29,2.29) 0.13 2.54 1.69 .012 
 Employment    3.16(1.26,5.06) 0.17 3.26 2.79 .001 
 Comorbid Chronic Cond    -1.41(-3.08,0.26) -0.09 -1.66 0.72 .098 
 Depression (NDDIE)      -0.99(-1.21,-0.77) -0.51 -8.76 20.16 <.001 
 Cog Difficulties (PDQ)     0.02(-0.04,0.08) 0.04 0.72 0.14 .474 
          
PD Block 1 16.4% - 9.48     <.001 
 Block 2 34.8% 18.4% 33.81     <.001 
 Employment    -0.07(-1.89,1.75) -0.00 -0.08 0.31 .938 
 Duration of Disorder    -0.09(-0.25,0.07) -0.07 -1.13 1.77 .260 
 Comorbid Chronic Cond    -1.29(-2.86,0.28) -0.09 -1.62 0.71 .107 
 Multiple Neuro Cond    -3.07(-5.52,-0.62) -0.14 -2.46 1.64 .015 
 No. Neurological Meds    -0.88(-1.47,-0.29) -0.17 -3.00 2.43 .003 
 Depression (NDDIE)      -0.81(-1.05,-0.57) -0.46 -6.83 12.67 <.001 
 Cog Difficulties (PDQ)     0.01(-0.05,0.07) 0.02 0.22 0.01 .823 

Note: values in bold are statistical significant predictors.  
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Note: ABI = Acquired Brain Injury; Cog = Cognitive, Cond = Condition; Meds = Medications; MS = Multiple 
Sclerosis; NDDIE= Neurological Depressive Disorders Inventory-Epilepsy; PD = Parkinson ’s disease; PDQ = 
Perceived Deficits Questionnaire; SWLS = Satisfaction with Life Scale (SWLS). 
 
 

 
 


