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Abstract 

Understanding non-pathological cognitive ageing processes remains a public health goal 

and research priority. Age-associated cognitive ageing is a normal human process, 

however, individual differences may aid in the mitigation of cognitive ageing. Assessing 

the role of certain protective factors (i.e., age, marital status, and gender) that influence 

age-related cognitive ageing is imperative to slow down the progression of unwarranted 

cognitive ageing. Participants aged over 18 (N = 123; 97 females and 26 males) recruited 

from Sydney, New South Wales, and Gold Coast, Queensland, completed an online 

neuropsychological test battery with computer-administered tasks, assessing impulsivity 

and working memory, which were entered as dependent variables. A 3(Age Group: 18-27 

years; 28-61 years; 62+ years) x2(Marital Status: married; single) x2(Gender: male; 

female) Multivariate Analysis of Covariance (MANCOVA) design was used to examine 

the relationship between age, marital status, and gender (entered as independent variables) 

on cognitive ageing. Participants’ total scores from psychometrically sound measures 

assessing depressive symptomology, personal wellbeing, resilience, and social network 

engagement, were entered as covariates. No significant effects were found from the 

independent variables included in the MANCOVA. A significant covariate effect for 

resilience and depressive symptomology on impulsivity was found. A multiple regression 

analysis was performed on the significant covariates, and revealed increased resilience and 

depressive symptomology to significantly predict greater impulsivity.  

 Keywords: cognitive ageing; cognitive reserve; depressive symptomology; 

impulsivity; resilience 

 

 

 
 

https://doi.org/10.1080/23279095.2022.2029741
https://creativecommons.org/licenses/by-nc-nd/4.0/


AGE, MARITAL STATUS, AND GENDER ON COGNITIVE AGEING 
 

This is an Accepted Manuscript version of the following article: MacKinnon-Lee, K-A., & Bahr, M. (2022). Are you more impulsive with age? Examining age, marital 
status, and gender on cognitive ageing. Applied Neuropsychology: Adult. https://doi.org/10.1080/23279095.2022.2029741. 

It is deposited under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (CC BY-NC-ND), which permits non-commercial re-use, 
distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or built upon in any way. 

Are you More Impulsive With Age? Examining Age, Marital Status, and Gender on 

Cognitive Ageing 

The ageing population is increasing, and for the first time in history most people 

worldwide can expect to live above the age of 60 (World Health Organisation [WHO], 

2021). It is predicted that by 2030, one in six people globally will be aged 60 years or older 

(WHO, 2021). As such, the projected increase in the ageing population will place 

significant added pressure on individual, family, carer, societal, and economical resources 

(WHO, 2021). Age-associated cognitive ageing is detectable in early adulthood, including 

healthy educated adults (Salthouse, 2009, 2011). However, the progress and severity of 

cognitive ageing is variable (Stern, 2009). While age is the strongest known risk factor for 

cognitive ageing, certain individual differences may contribute to higher levels of cognitive 

reserve, aiding in the mitigation of cognitive ageing processes and protection of brain 

health (Cornwell & Waite, 2009; Deary et al., 2009). Although emerging, there remains a 

lack of research on non-pathological cognitive ageing, considering that cognitive ageing is 

an inevitable human occurrence compared to dementia which is not a normal part of the 

ageing process (Deary et al., 2009). Consequently, the impact of cognitive ageing has been 

coined “the elephant in the room” (Brayne, 2007, p. 233) suggesting a global public health 

response to better understand the role of protective factors with a view of impeding 

unwarranted cognitive ageing. The current study aimed to examine the role of protective 

factors (i.e., age, marital status, and gender) on cognitive ageing in an Australian 

community sample.  

At the biological level, advancing age is associated with deterioration in certain 

cognitive abilities, such as executive functioning, processing speed, language, and 

memory (Crook et al., 1992; Harada et al., 2013). Executive functioning processes are 

related to the control of thought and action (e.g., refraining from impulses; Castiglione et 
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al., 2019; Logan & Cowan, 1984). Research has led to the classification of executive 

functioning to involve three domains comprising task or set shifting, working memory, 

and inhibition (Miyake & Friedman, 2012; Miyake et al., 2000; Verbruggen et al., 2014). 

Inhibition can be defined as the ability to ignore and suppress irrelevant information to 

achieve present goals (Logan, 1985), and research suggests inhibition to be one of the key 

processes of executive functioning (Miyake & Friedman, 2012; Rey-Mermet et al., 2018; 

Verbruggen et al., 2014). Furthermore, it has been suggested that deficient inhibitory 

processes to be predictive of cognitive ageing (Andres et al., 2008; Hasher & Zacks, 

1988; Knox & Pasunuru, 2020; Kramer et al., 1994). Differences between older adults 

and younger adults in relation to being able to suppress and ignore irrelevant thoughts and 

actions when performing an executive functioning task, have suggested a cognitive 

inhibitory deterioration with age (Hasher & Zacks, 1988; Morales-Vives & Vigil-Colet, 

2012). However, other researchers do not support the hypothesis of a deterioration in 

inhibitory function with age (Fernandez-Duque & Black, 2006; Madden & Gottlob, 1997; 

Rey-Mermet et al., 2018). Of note, it is important to consider the heterogeneous 

population when comparing across studies. Therefore, the current study aimed to extend 

upon the previous research of MacKinnon-Lee and Bahr (2020) by using a different 

cognitive domain (i.e., impulsivity) to measure cognitive ageing in the examination of 

age, marital status, and gender, and also clarify the mixed results in the cognitive ageing 

literature.  

A review by Oschwald et al. (2019) examined 31 longitudinal studies on brain 

structure and cognitive ability in healthy ageing. However, methodological limitations 

and variability between the studies impedes the confidence of drawing reliable 

conclusions. More specifically, there remains shortfalls pertaining to the 

operationalisation of the multifaceted construct of impulsivity because of methodological 
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heterogeneity between studies. Research has shown neuropsychological behavioural tasks 

and self-report measures to assess different underlying component processes of 

impulsivity and as a result, their construct validity is limited (Cyders & Coskunpinar, 

2011; Dougherty et al, 2005; Rey-Mermet et al., 2018). Measures of self-report 

impulsivity typically use questions that cover broad time periods and therefore assess 

stable trait-dependent processes of impulsivity (Stanford et al., 2009). Whereas, 

neuropsychological behavioural tasks use objective performance-based forms of 

assessment, and as a result, assess temporary state-dependent processes of impulsivity 

(Dougherty et al., 2005). As such, systematic meta-analytical comparison can be poorly 

conducted.  

The current study addressed limitations and inconsistencies in the literature by using 

the self-report Barratt Impulsivity Scale, Version 11 (BIS-11; Patton et al., 1995) to bring 

about uniformity in operationalisation. The BIS-11 is widely used in research and clinical 

settings, and has shaped the current conceptualisation of impulsivity and its biological, 

psychological, and behavioural correlates (Stanford et al., 2009). Theoretical trait 

impulsiveness that contributes to impulsive behaviour pertaining to motor impulsiveness, 

non-planning impulsiveness, and attentional impulsiveness, are assessed in the BIS-11. 

The BIS-11 is considered the gold standard self-report measure of trait impulsivity 

(Stanford et al., 2009). Higher scores reflect higher impulsivity. Researchers (Pietrzak et 

al., 2008) have found higher scores on the BIS-11 to be significantly correlated with 

lower scores on neuropsychological behavioural tasks of planning/impulse control, and 

response organisation/action, suggesting that highly impulsive individuals may take more 

time in completing timed neuropsychological behavioural tasks. Further, individuals who 

have executive functioning deficits have scored significantly higher on the BIS-11 

(Stanford et al., 2009), and the BIS-11 has been significantly correlated with measures of 
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cognitive failure and anterior cingulate activation, which is involved in speeded tasks 

warranting inhibition of automatic behaviours (Garavan et al., 2002). The study by Lee et 

al. (2008) revealed individuals with higher impulsivity scores on the BIS-11 to show 

increased activity in the insula-orbitofrontal-parietal brain regions (via fMRI scanning) 

while performing a risky decision task, in comparison to individuals who revealed to have 

lower impulsivity scores on the BIS-11. Insula cognitive function is associated with 

discounting of future rewards and self-rated impulsivity (Churchwell & Yurgelun-Todd, 

2013). Therefore, the construct of impulsivity as measured by the BIS-11 was chosen to 

measure cognitive ageing in the current study. 

Longitudinal research by Gustavson et al. (2019) involved the recruitment of 1059 

male twins (mean age = 62 years) who completed seven neuropsychological executive 

functioning tasks, and the BIS-11. Six years later, participants completed the Everyday 

Cognition Questionnaire (ECog; Farias et al., 2008), which asks individuals to 

subjectively rate how much their cognitive abilities have ageing from 10 years earlier. 

Regression analyses revealed poor objective executive functioning abilities and greater 

impulsivity at age 62 to be predictive of subjective cognitive ageing at age 68. While 

items comprising the ECog correlate to executive functioning tasks and impulsivity, 

evidence pertaining to cognitive changes with age is not conclusive and subjective at best 

because of the lack of measurement homogeneity to compare scores from age 62 to age 

68. Another limitation present in their study pertained to their sample consisting of only 

males. The examination of both men and women allows both biological mechanisms to be 

considered and their association with cognitive ageing. Further, shared genetic influences 

may have confounded Gustavson et al.’s (2019) results. The current study aimed to 

sample men and women of differing marital statuses to examine the impact of age, 

marital status, and gender on impulsivity. 
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A cross-sectional study by Morales-Vives and Vigil-Colet (2012) provided support 

for higher impulsivity with age. The above-mentioned researchers recruited individuals 

living in Spain (N = 190; 101 females and 58 males) aged between 65 and 94 years. 

Participants were screened for cognitive pathology, and 10 participants were removed 

because their results on the Mini-Mental State Examination (MMSE; Folstein et al., 1975) 

suggested cognitive impairment. Morales-Vives and Vigil-Colet (2012) compared their 

results to previous data in eight studies that used the Spanish version of the Dickman’s 

Impulsivity Inventory (Dickman, 1990) by Chico et al. (2003) with adolescent and adult 

samples. Results showed subjects over the age of 65 to have higher levels of impulsivity 

compared to younger adults. Females revealed higher impulsivity scores than males. 

However, a small effect size was found for gender differences, suggesting an ageing 

effect may not be present. The internal validity of the study is restricted due to sample 

heterogeneity, which may have confounded effects of age. The current study aimed to use 

an Australian sample comprising young and older adults, to add to the external validity of 

the findings. Further, the study by Morales-Vives and Vigil-Colet (2012) did not collect 

demographic information pertaining to marital status, which meant that potential 

confounding effects of marital status could not be examined. The current study 

implemented the use of a more widely used measure of impulsivity (i.e., BIS-11 English 

Version) to assess age-related cognitive changes in the examination of age, gender, and 

marital status, adding to the body of cognitive ageing literature.  

Further empirical research by Churchwell and Yurgelun-Todd (2013) aligns with the 

hypothesis of an age-related inhibition deficit. Fifty-nine American participants aged 

between 10 and 22 years old were assessed via structural magnetic resonance imaging 

(MRI) and the BIS-11. The results from their study revealed a significant effect of age on 

self-reported non-planning impulsivity. The small sample size may have restricted its 
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ability to distinguish gender effects. The non-significant effect of age on motor and 

attentional impulsiveness could be explained by selection bias because reductions in self-

reported impulsivity and future orientation are more likely to occur from early adolescence 

to early adulthood (Steinberg et al., 2009). For this reason, the current study aimed to use a 

larger sample to increase power and achieve an age-balanced design to detect any cognitive 

changes across the lifespan (Byers et al., 2010). By addressing these limitations, the current 

study extended the generality and interpretation of the findings, to examine the impact of 

age, marital status, and gender on impulsivity.   

In contrast to the hypothesis of an age-related inhibition deficit, there is evidence to 

suggest that working memory assessed using forward digit span tasks (DSTs) may remain 

unaffected with increasing age (Harrison et al., 2010). DSTs are commonly used in 

cognitive psychology, neuropsychological testing, and experimental research to assess 

working memory (Franzen et al., 1989; Lezak, 1983; Richardson, 2007). Further, working 

memory has shown little decline in those with mild cognitive impairment and Alzheimer’s 

disease compared to healthy individuals (Gronholm-Nyman et al., 2009; Traykov et al., 

2007). Working memory can be differentiated into two processes, which include primary 

memory and true working memory (Luo & Craik, 2008). Both memory processes involve 

the simple storage of information, however, true working memory manipulates 

information. Two disease process models (i.e., generalised and modular) have been 

identified to explain cognitive ageing processes. Under the generalised model, the brain as 

a whole system is subject to ageing; accumulation of amyloid plaque, attacking 

neurological structures unsystematically, has been suggested to primarily influence 

widespread cognitive ageing (Hardy, 2002; Salthouse, 1996). In contrast, the modular 

model of cognitive ageing suggests cognitive ageing to be ordered and predictable, with 

specific cognitive sub-systems or brain structures declining independently (Delaloye et al., 
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2009). This implies that cognitive preservation is differential.  

The cognitive reserve hypothesis posits that cognitive stimulation can act as a 

protective buffer and delay cognitive ageing processes (Stern, 2009). Cognitive reserve 

optimises cognitive performance through the recruitment of alternative brain networks to 

compensate for cognitive difficulties related to cognitive pathology (Stern, 2012). The 

cognitive reserve hypothesis does not favour either disease process model of cognitive 

ageing, however, the idea of differential preservation in cognition is proposed by Stern 

(2009). Individuals with higher reserve capacity, which refers to the brain’s ability to 

actively cope and function after age-related neurodegeneration, are more likely to maintain 

higher levels of cognitive performance (Baltes & Baltes, 1990; Giovacchini et al., 2019; 

Satz, 2011; Stern, 2009). The Minnesota Nun longitudinal study (Danner et al., 2001) 

revealed positive emotional content in 180 early-life (M = 22 years) autobiographies to be 

strongly associated with longevity six decades later. Idea density (i.e., proposition, 

information, and content) of 180 autobiographies revealed a significantly strong inverse 

association with Alzheimer’s disease, suggesting low linguistic ability in early life to 

reflect suboptimal neurological and cognitive development, which may increase the risk of 

pathological cognitive ageing (Snowdon et al., 2000). Other factors that contribute to an 

individual’s cognitive reserve include premorbid intelligence, higher educational and 

occupational attainment (Coyle, 2003; Stern, 2009), multilingualism (Craik et al., 2010; 

Perquin et al., 2013), being married (Elovainio et al., 2018; Hakansson et al., 2009; 

MacKinnon-Lee & Bahr, 2020; Mazzuco et al., 2017; Mousavi-Nasab et al., 2012; Van 

Gelder et al., 2006), and having a large social network engagement (Crooks et al., 2008; 

Fratiglioni & Wang, 2007; Murrock & Graor, 2016; Yates et al., 2017). The aims of the 

current study were to extend upon the research by MacKinnon-Lee & Bahr (2020) and as 

such the impact of age, marital status, and gender on cognition was examined.  
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Research by Stafford et al. (2011) found women to encounter more positive exchanges 

with children, other family, and friends compared to men. The researchers suggest these 

positive exchanges may be indicative of greater cognitive stimulation for women in 

comparison to men. In addition to age-related cognitive ageing, widowhood is a greater 

representative marital state in the elderly population (Charles & Carstensen, 2010; Lubben, 

1998). Literature also suggests conjugal loss, being unmarried, starting to live alone, and 

living alone to increase one’s depressive symptomology, with conjugal loss in males to be 

associated with increased loneliness, stress, and a higher risk for depression, than conjugal 

loss in women (Lee et al., 2001). The intellectual and cognitive stimulation once gained 

from marital relationships are reduced, accelerating the cognitive ageing process (Lucanin 

et al., 2011; Meng et al., 2018; Ownby et al., 2006; Shin et al., 2018; Turner et al., 2015; 

Wilson et al., 2004). Further, research has indicated patients with major depression 

symptomology are at a higher risk of hippocampal volume loss and hence hastening 

cognitive ageing processes, compared to patients without major depression symptomology 

(Steffens et al., 2011).  To add to the robustness of findings, the current study controlled 

for each participant’s social network engagement and depressive symptomology to ensure 

marital status effects were not confounded in the examination of cognitive ageing. 

Additionally, research indicates personal wellbeing, or lack thereof, may be associated 

with cognitive changes, for example, individuals who view their ageing positively, will be 

more likely to actively utilise their cognitive resources (Levy, 2003; West et al., 2003). 

Further, studies have found that greater resilience and social integration promote wellbeing 

and reduce the rate of cognitive ageing (Ertel et al., 2008; Tschanz et al., 2013). This 

implies that personal wellbeing and resilience may have an effect on changes in cognitive 

functioning. As a consequence, the need to control for each participant’s depressive 

symptomology, resilience, personal wellbeing, and engagement with social networks, can 
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be justified given their suggested salience to reduce the likelihood of age-related cognitive 

changes being confounded.. 

The Current Study 

The current study aimed to extend upon the previous research of MacKinnon-Lee and 

Bahr (2020) by using a different cognitive domain (i.e., impulsivity) to examine the impact of 

age, marital status, and gender on cognitive ageing. Review of the literature has revealed 

methodological limitations in the assessment of impulsivity, lack of control for confounding 

factors on cognition, and sampling biases. This limits the precision and external validity of 

such findings, and by extension their ability to empirically advance theory and practice in 

Australia. The current study aimed to address the limitations in the cognitive ageing literature 

in the examination on the impact of age, marital status, and gender on cognitive ageing. 

Impulsivity was chosen as the construct to measure cognitive ageing because of its 

demonstrated sensitivity to cognitive changes with age in support of an age-related inhibition 

deficit (Andres et al., 2008; Hasher & Zacks, 1988; Knox & Pasunuru, 2020; Kramer et al., 

1994). The current study aimed to overcome methodological heterogeneity in the literature, 

pertaining to the conceptualisation and measurement of impulsivity, by using a gold standard 

self-report measure (i.e., Barratt Impulsivity Scale, Version 11 [BIS-11]; Patton et al., 1995). 

The need to control for each participant’s depressive symptomology, personal 

wellbeing, resilience, and engagement with social networks, can be justified in the current 

study to reduce the impact of age-related cognitive changes confounding the data. The 

current study aimed to guide future research and psychosocial interventions tailored to 

individuals whose cognitive reserve is compromised, hence, improve the wellbeing of the 

older population and prevent unwarranted cognitive ageing. Further, previous cognitive 

ageing research has been limited to non-representative samples. To increase generality the 

current study sampled participants residing in Australia. Further, to increase external validity 
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the current study aimed to use a diverse sample from Sydney, New South Wales (NSW), and 

Gold Coast, Queensland (QLD).  

Hypotheses 

H1: After controlling for each participant’s depressive symptomology, personal 

wellbeing, resilience, and engagement with social networks, older-aged participants would 

have significantly higher BIS-11 scores compared to younger-aged participants, with DST 

scores remaining unaffected with age.  

H2: After controlling for each participant’s depressive symptomology, personal 

wellbeing, resilience, and engagement with social networks, older-aged males would have 

significantly higher BIS-11 scores compared to older-aged females, with DST scores 

remaining unaffected with age. 

  H3: After controlling for each participant’s depressive symptomology, personal 

wellbeing, resilience, and engagement with social networks, older-aged participants who 

were single or widowed would have significantly higher BIS-11 scores than those 

participants who were married or in a de facto relationship.  

Materials and Methods 

Neuropsychological Test Battery 

Socio-demographic questionnaire 

The socio-demographic questionnaire comprised three items, obtaining participants’ 

current age in years, gender, and marital status. Age in years required an open text response. 

Participants were provided with dropdown options to reveal their gender and marital status. 

Refer to Appendix B.   

The Depression, Anxiety, and Stress Scale (DASS 21; Lovibond & Lovibond, 1995) 

The DASS 21 is a 21-item scale that measures the severity of three states of self-

reported negative affect symptomology (i.e., depression, anxiety, and stress) experienced 
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over the past week in adults (Lovidbond & Lovidbond, 1995). Items are rated on a 4-point 

Likert scale. Aggregating the ratings of the 21 items obtains a respondent’s total DASS 21 

score. Higher scores are reflective of greater negative affect symptomology. The total 

DASS 21 score was used in the current study as there is no theoretical reason for analysis 

of subscales, and averaging across more items ensures data meets the normality 

assumption required for the study’s MANCOVA (Tabachnick & Fidell, 2014).  

The DASS 21 has demonstrated sound validity and reliability. The DASS 21 has also 

revealed good convergent validity with significant positive correlations with various mood 

measures (Crawford & Henry, 2003; Gloster et al., 2008; Norton, 2007). Good divergent 

validity has been established with significant negative correlations with self-esteem, general 

mental and physical health, positive affect, and life quality (Crawford & Henry, 2003; 

Gloster et al., 2008; Ng et al., 2007; Norton, 2007; Sinclair et al., 2012; Wood et al., 2010). 

The use of the DASS 21 in the present study allowed for comparable scores using local 

Australian norms across age, sex, and education (Crawford et al., 2011). 

Good reliability in adult non-clinical samples (Henry & Crawford, 2005; Sinclar et 

al., 2012) and Australian community samples (Casey et al., 2016; Gomez et al., 2014; Szabo, 

2010; Tran et al., 2013) have been found with the DASS 21, supporting its use in the current 

study. The current study revealed excellent internal consistency, with a Cronbach’s alpha of 

.92 for the total DASS 21 (see Appendix C).  

The Personal Wellbeing Index – Adult; Fifth Edition (PWI-A, 5th Edition; The 

International Wellbeing Group [IWG], 2013) 

 The PWI-A is a seven-item measure used to assess self-reported subjective 

satisfaction in adults aged over 18 years. The PWI-A addresses seven different facets of 

life including standard of living, personal health, achievement, personal relationships, 

personal safety, community-connectedness, and future security (IWG, 2013). Items are 
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rated on an 11-point Likert scale, ranging from No Satisfaction at all (0), to Completely 

Satisfied (10). Research by Misajon et al. (2016) indicated that overall the 11-point 

response format was suitable for an Australian population, similar to that of the current 

study. Scores range from zero to 100. The total PWI-A score (“Subjective Wellbeing”) is 

obtained by summing the seven domain scores, with higher scores reflective of greater 

personal wellbeing (IWG, 2013). The average personal wellbeing score in an Australian 

population is between 73.4 and 76.4 (IWG, 2013). The current study used a standard 

scoring system for the PWI-A. The PWI-A has demonstrated well-established 

psychometric properties in cross-cultural samples (Diener et al., 1985; Lau & Cummins, 

2005; Lau et al., 2005; Misajon et al., 2016; Tomyn et al., 2013; Weinberg et al., 2018; 

Yousefi et al., 2011). The current study demonstrated excellent internal consistency, 

revealing a Cronbach’s alpha of .84 (refer to Appendix C).  

The Resilience in Midlife Scale (RIM Scale; Ryan & Caltabiano, 2009) 

 The RIM Scale is a 25-item scale that measures self-reported resilience in adults 

aged between 35 and 60 (i.e., midlife). The RIM Scale addresses five facets of 

developmental midlife processes involving resilience, such as perseverance, internal locus 

of control, self-efficacy, adaptation and coping, and family or social networks (Ryan & 

Caltabiano, 2009). Items are rated on a 5-point Likert scale. Eight items are negatively 

worded and reverse scored. Scores range from zero to 100. Higher scores are reflective of 

greater resilience. The RIM Scale has demonstrated good validity and reliability in a non-

clinical Australian sample of 130 adults (Ryan & Caltabiano, 2009). The RIM Scale was 

used to operationalise resilience in the present study. The current study revealed a 

Cronbach’s alpha of .55 (refer to Appendix C). 

The Lubben Social Network Scale - 6 (LSNS-6; Lubben & Gironda, 2003a) 

 The LSNS-6 is a six-item scale, equally evaluating family (i.e., “How many 

https://doi.org/10.1080/23279095.2022.2029741
https://creativecommons.org/licenses/by-nc-nd/4.0/


AGE, MARITAL STATUS, AND GENDER ON COGNITIVE AGEING 
 

This is an Accepted Manuscript version of the following article: MacKinnon-Lee, K-A., & Bahr, M. (2022). Are you more impulsive with age? Examining age, marital 
status, and gender on cognitive ageing. Applied Neuropsychology: Adult. https://doi.org/10.1080/23279095.2022.2029741. 

It is deposited under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (CC BY-NC-ND), which permits non-commercial re-use, 
distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or built upon in any way. 

relatives do you see or hear from at least once a month?”) and friendship ties (i.e., “How 

many of your friends do you see or hear from at least once a month?”). Response items are 

scored from none (0), one (1), two (2), three or four (3), five through eight (4) to nine or 

more (5). Total LSNS-6 scores are an equally weighted sum of the six items, with scores 

ranging from zero to 30. Higher scores are reflective of larger social networks. The LSNS-

6 has demonstrated good validity and reliability with diverse samples (Crooks et al., 2008; 

Lubben et al., 2006; Streiner & Norman, 2014). Therefore, the use of the scale in research 

and clinical contexts is supported (Gray et al., 2016). The current study revealed excellent 

internal consistency, with a Cronbach’s alpha of .81 (refer to Appendix C). 

The Barrett Impulsivity Scale, Version 11 (BIS-11; Patton et al., 1995) 

 The BIS-11 is a 30-item self-report questionnaire that measures impulsivity pertaining 

to attention, motor, and non-planning impulsiveness. These subtraits of impulsivity 

conceptualise one’s inability to focus attention or concentrate, act without thinking, and lack 

forethought, respectively (Patton, Stanford, & Barratt, 1995). Principal components analysis 

was conducted, to reveal a three-factor structure, establishing the content validity of the BIS-

11 (Stanford et al., 2009). Items are rated on a 4-point Likert scale. Items are summed to 

reveal a respondent’s BIS-11 total score. A score of 72 or above is reflective of higher 

impulsivity (Stanford et al., 2009). Scores between 52 and 71 are considered within the 

normal range for impulsiveness. Scores lower than 52 are considered to represent an 

individual who is highly inhibited or who is engaging in response bias (Helfritz et al., 2006; 

Knyazev & Slobodskaya, 2006). 

Good internal consistency and test-retest reliability have been established in a large 

healthy adult sample, reflective of the general population (Stanford et al., 2009). The 

construct validity of the BIS-11 is well-established and supports its theoretical use in the 

current study. Further, the BIS-11 has demonstrated convergent validity with significant 
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correlations with similar self-report measures (see review by Stanford et al., 2009). The 

current study implemented the BIS-11 total score to assess impulsivity pertaining to age-

related cognitive changes in the examination of age, marital status, and gender. The current 

study revealed a Cronbach’s alpha of .67 (refer to Appendix C). 

Forward Digit Span Task (DST) 

Participants were presented with digit sets comprising 11 nonsynchronous random 

digits; each digit was divided by a random dot mask at a rate of one second (refer to 

Figure 1). A random dot mask between digits masks any effect of persistence of the digit 

in the visual system sensory register after presentation, adding to the task’s rigour 

(Coltheart, 1980). The use of a novel task with an unknown set of stimuli is arguably 

better in research settings because there is no prior test exposure, which may carry over 

and conflate results. At the end of each set, the screen blanked and participants were asked 

to type each digit, separated by a space, in the correct order into a textbox. 10 sets were 

administered. Each participant’s mean digit span across the 10 trials (M = 4.86, SD = 2.72) 

was used for the analysis as an indicator of working memory capacity (Myerson et al., 

2003). Miller’s (1956) study of working memory suggested span was 7±2 digits, 

indicating the limit of memory was approximately seven familiar chunks.  

[Figure 1 near here] 

Participants 

The data were collected during Covid-19 via online methods and as such the 

population was recruited via an online purposive sampling approach. The family, friends, and 

acquaintances of the student researcher residing in the two states (NSW and QLD) were 

obtained from social networking applications (e.g., Facebook, WhatsApp) or an e-mail. A 

total of 132 responses exceeded the minimum sample size (N = 113) required to obtain a 

medium effect size (f = .063), power of .80, and a critical alpha of .05, using G*Power as an a 
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priori validation tool (Faul et al., 2007). Originally, marital status was categorised into seven 

categories: married, de facto, single, widowed, separated, divorced – new relationship, and 

divorced – single. For the purposes of the study and to ensure sufficient cell sizes, a decision 

was made to collapse the design. Therefore, the divorced – single (n = 7), separated (n = 2), 

and widowed category (n = 6) were collapsed into the single category. The de facto (n = 11) 

category was collapsed into the married category. No responses were received for the 

divorced – new relationship, as such, the category was removed. Consequently, marital status 

categories in the current study comprised married (n = 79) and single (n = 43). The total 

analytical sample (N = 123) ranged between 18 and 88 years old (M = 50.10 years, SD = 

22.88 years) and comprised 97 females (78.9 %). To achieve an age-balanced design and to 

broadly correspond to the cognitive ageing literature in the categorisation of young, middle-

aged, and older people (Byers et al., 2010), the current study categorised age into three 

groups (18-27 years; 28-61 years; 62+ years). Refer to Table 1 for distribution of independent 

variables (i.e., marital status, age, and gender). A chi-square test revealed statistical 

significance, p <.001 (refer to Appendix A), indicating that the gender distribution in the 

study’s sample was not representative of the Australian population based on gender norms 

from the Australian Bureau of Statistics (2020).  

[Table 1 near here] 

Procedure 

 The current study was approved by the Bond University Human Research Ethics 

Committee (BUHREC; BUHREC #MB02562) and conducted in alignment with the National 

Statement (2007) prior to the commencement of data collection. Participants were provided 

with a hyperlink from either a social networking application or e-mail, which directed them 

to the online neuropsychological test battery via Google Forms: a web-based platform that is 

included in the Google Drive service. The neuropsychological test battery could be 
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completed on any internet-connected electronic device. An explanatory statement was 

provided which outlined the study’s approval by BUHREC, the estimated completion time of 

45 minutes, participants’ anonymity in the study, and their freedom to withdraw at any time 

without ramification by closing the web browser (refer to Appendix B). Participants who 

voluntarily selected they understood informed consent were able to continue, inferring their 

participation. Following obtainment of informed consent, participants were presented with 

the chronological series of measures: socio-demographic questionnaire, DASS 21, PWI-A, 

RIM Scale, LSNS-6, BIS-11, and DST. To conclude the neuropsychological test battery, 

participants were provided with a short note as an expression of gratitude for their 

involvement in the study. The current study did not counterbalance because of the short 

length of the measures, as such the neuropsychological test battery was in fixed form for all 

participants. Data was collected over a five-month period. The data was then directly 

exported to the IBM Statistical Package for the Social Sciences (SPSS) version 25 for 

statistical screening and analysis. Following the BUHREC guidelines, the data will be stored 

with a password-protected file for five years at Bond University, accessible by the principal 

and student researcher.   

Design 

Age, marital status, and gender were entered as independent variables. Impulsivity, 

as measured by the BIS-11, and working memory, as measured by the DST, were entered 

as dependent variables. The current study employed a 3(Age Group: 18-27 years; 28-61 

years; 62+ years) x2(Marital Status: married; single) x2(Gender: male; female) between 

subjects Multivariate Analysis of Covariance (MANCOVA) to examine age, marital status, 

and gender on cognitive ageing. Each participant’s total scores from the DASS 21, PWI-A, 

RIM Scale, and LSNS-6, were entered as covariates to control for their expected 

confounding effects on cognitive reserve. A MANCOVA approach was selected as the 
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main analysis because it is the most appropriate technique to analyse the data. Using a 

MANCOVA approach allows statistical control of the confounding variables (i.e., 

depressive symptomology, personal wellbeing, resilience, and engagement with social 

networks) and enables the examination of the effect of the primary variables (i.e., age, 

marital status, and gender) having statistically partialed out the confounding cognitive 

reserve variables, which would otherwise render the analysis problematic.  Further, the 

analysis of interaction is far better handled within a MANCOVA framework compared to a 

multiple regression framework, which requires special handling and is not a default of the 

procedure. Following a MANCOVA approach, the analysis of interactions is both an 

automatic inclusion and a responsibility of the researcher to address. In contrast, using a 

regression approach as the main analysis would require centering of variables, effect 

coding, and the creation of moderator terms to examine the interaction and would 

complicate the analysis further in the event that significant moderation was found. Such an 

approach would not mitigate the tunnel down effect, which is a simple recognition that as 

the data is examined in a more fine grained manner the number of participants with a given 

set of specific characteristics will be smaller to the point where they become meaningless 

to analyse.  A multiple regression analysis was performed on the significant covariates 

from the MANCOVA. All analyses were conducted with a conventional alpha level set at 

.05 a priori.  
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Results  

Data Diagnostics  

A missing values analysis (MVA) to assess the percentage of missing data was 

executed (Tabachnick & Fidell, 2014). Univariate statistics from the MVA revealed 

missing values to not exceed 5%. As such, no data imputation methods were warranted. 

Refer to Appendix A for MVA, MANCOVA, and multiple regression assumption 

checking. Insufficient cell sizes were observed for seven cases. Further, two multivariate 

outliers were identified by the use of Mahalanobis distance based on χ2 (7, 123) at p 

<.001. As such, nine cases were removed from the dataset and the total sample included 

123 participants. Univariate outliers were observed via standardised residuals greater than 

±3 standard deviations. However, further inspection revealed univariate outliers to be 

accepted as genuine extreme cases and therefore were preserved in the analysis (Ghosh & 

Vogt, 2012). The assumption of normality was checked by visual inspection of 

histograms, indicating normal distribution of data. However, some categories revealed 

zero variation, indicating a floor effect, as there were limited participants. All other 

MANCOVA assumptions were met. A conservative approach was taken for the analysis 

by using the Pillai’s Trace approximation of F (Tabachnick & Fidell, 2014). 

Further, assumptions were also met for the multiple regression analysis. A scatterplot 

of the BIS-11 against the DASS 21 and the RIM Scale were plotted. Visual inspection of 

the scatterplots indicated a linear relationship between the variables. There was 

independence of residuals, as assessed by a Durbin-Watson statistic of 1.93. All Tolerance 

values exceeded 0.1 and VIF values were below 10, as such, no evidence of 

multicollinearity was found. There was homoscedasticity, as assessed by visual inspection 

of a plot of standardised residuals versus standardised predicted values. Residuals were 

normally distributed as assessed by visual inspection of a normal probability plot. 
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Standardised deleted residuals were within ±3 standard deviations and Cook’s distance 

was below one.  

MANCOVA: Age x Marital Status x Gender 

A 3(Age Group: 18-27 years; 28-61 years; 62+ years) x2(Marital Status: married; 

single) x2(Gender: male; female) MANCOVA was conducted to examine age, marital status, 

and gender on cognitive ageing (i.e., impulsivity, as measured by the BIS-11, and working 

memory, as measured by the DST). Each participant’s total scores on the DASS 21 (i.e., 

depressive symptomology), PWI-A (i.e., personal wellbeing), RIM Scale (i.e., resilience), 

and LSNS-6 (i.e., engagement with social networks) were entered as covariates. Results from 

the MANCOVA revealed a significant covariate effect on the combined dependent variables 

(i.e., BIS-11 and DST) for the DASS 21, F(2, 105) = 3.20, p = .045, Pillai’s Trace = .06, η2 = 

.06, power = .60. Further, a significant covariate effect was found on the combined dependent 

variables for the RIM Scale, F(2, 105) = 5.44, p = .006, Pillai’s Trace = .09, η2 = .09, power 

= .84. This indicated that the total scores from the DASS 21 and the RIM Scale had a 

significant effect on cognition.  

No significant covariate effect on the combined dependent variables for the PWI-A 

and LSNS-6 were observed, F(2, 105) = .26, p = .768; and F(2, 105) = .69, p = .503, 

respectively. No significant multivariate effect of marital status on the combined dependent 

variables was obtained, F(2, 105) = 2.64, p = .076. Further, no significant multivariate effect 

of age on the combined dependent variables was found, F(4, 212) = .17, p = .951. No 

significant multivariate effect of gender on the combined dependent variables was found, 

F(2, 105) = .38, p = .687. No significant multivariate interaction effect was found between 

gender and marital status, gender and age, and marital status and age, on the combined 

dependent variables, F(2, 105) = 2.28, p = .107; F(4, 212) = 1.46, p = .215; and F(4, 212) = 

.53, p = .711, correspondingly. The sampling imbalance at the three-way level indicated a 
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tunnel down effect, and resulted in an inability to test the three-way interaction in the current 

study. 

Post-hoc analyses revealed a significant between-subjects interaction effect for the 

DASS 21 on the BIS-11, F(1, 106) = 6.13, p = .015,  η2 = .06, power = .69. This effect 

accounted for six percent of the total variance of scores and observed power suggested good 

external validity. Further, a significant between-subjects interaction effect for the RIM Scale 

on the BIS-11 was found, F(1, 106) = 9.91, p = .002, η2 = .09, power = .88. The effect of the 

RIM Scale accounted for nine percent of the total variance of scores, and the observed power 

indicated strong external validity. This indicated that the DASS 21 and the RIM Scale total 

scores had a direct impact on BIS-11 scores. See Appendix A for MANCOVA output. 

Multiple Regression 

A multiple regression was performed with the significant covariates (i.e., DASS 21 

and the RIM Scale) entered as predictors for one of the dependent variables (i.e., BIS-11). A 

multiple regression established the RIM Scale and DASS 21 total scores to significantly 

predict BIS-11 total scores, F(2, 120) = 9.86, p <.001. The RIM Scale and DASS 21 total 

scores accounted for 14.1% of the explained variance in BIS-11 total scores, with adjusted R2  

= 12.7%, indicating a small effect size (Cohen, 2013). Results revealed higher total scores on 

the RIM Scale (i.e., resilience) and DASS 21 (i.e., depressive symptomology) to significantly 

predict higher total scores on the BIS-11 (i.e., impulsivity), β = .29, t(120) = 3.26, p = .001; 

and β = .23, t(120) = 3.45, p = .001, respectively. See Appendix A for multiple regression 

analysis output. 

Discussion  

The current study aimed to examine the impact of age, marital status, and gender on 

cognitive ageing, after controlling for each participant’s depressive symptomology, personal 

wellbeing, resilience, and engagement with social networks. It was hypothesised older-aged 
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participants would have significantly higher BIS-11 scores compared to younger-aged 

participants, with DST scores remaining unaffected with age. There was no significant 

multivariate effect of age on BIS-11 and DST scores found in the current study. The current 

study’s results are not in keeping with the research in support for an age-related inhibition 

deficit (Churchwell & Yurgelun-Todd, 2013; Gustavson et al., 2019; Morales-Vives & Vigil-

Colet, 2012). This could be explained by sample differences and method heterogeneity in the 

conceptualisation and measurement of impulsivity in the literature, limiting its construct 

validity and impacting systematic comparison between the current study and other studies. 

The BIS-11 effectively measures self-reported trait impulsivity, however, the measurement of 

state impulsivity is not captured in self-report measures, such as the BIS-11 (Dougherty et al., 

2005). Objective performance-based assessments (i.e., neuropsychological behavioural tasks) 

assess state impulsivity (Dougherty et al., 2005). This could explain the insignificance of 

results, given that personality traits remain relatively stable with age (Harris et al., 2016; 

Stanford et al., 2009). As such, future replication may aim to implement the addition of a 

neuropsychological behavioural task. This may provide a more comprehensive assessment of 

the construct of impulsivity as a cognitive domain to clarify what happens inside the ageing 

brain, and strengthen the reliability of the obtained result. However, the current study’s aim 

was to overcome methodological heterogeneity in the literature in relation to the 

operationalisation and measurement of impulsivity by assessing the construct of trait 

impulsivity.   

It was also hypothesised that older-aged males would have significantly higher BIS-

11 scores compared to older-aged females. Results revealed no significant interaction effect 

between age and gender on BIS-11 scores. Modern society may challenge these stereotypical 

gender representations in relation to the research of women having more frequent and 

positive social interactions and hence higher cognitive reserve in comparison to men 
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(Stafford et al., 2011). The current study’s gender distribution was not representative of the 

Australian population, and this could have impacted the interpretation of the obtained result. 

Some cells were not able to be calculated for the MANCOVA due to the small number of 

males, obfuscating the possibility of detecting meaningful results. Therefore, a more 

representative sample may establish generality to the Australian population and distinguish 

any gender effects. However, an over representation of women in comparison to men within 

a sample is not uncommon in the psychological research literature (Shadish et al., 2002).  

Further, it was hypothesised participants who were single or widowed would have 

significantly higher BIS-11 scores than those participants who were married or in a de facto 

relationship. Results from the MANCOVA revealed no significant effect of marital status on 

BIS-11 scores. This suggested that being married had no effect on cognitive ageing compared 

to those who were single. This unexpected result may be explained by the instrumentation to 

measure cognitive ageing in the present study. As previously discussed, the BIS-11 may not 

have adequately captured the entire construct of impulsivity used to measure cognitive 

ageing, impacting upon the obtained result. This could further be explained by the current 

study’s implementation of a cross-sectional design. Consequently, there was no detection of 

change over time in the assessment of cognitive ageing. Previous studies implementing a 

longitudinal design have found being married to be a protective factor against cognitive 

ageing (Elovainio et al., 2018; Hakansson et al., 2009; Mazzuco et al., 2017; Mousavi-Nasab 

et al., 2012; Van Gelder et al., 2006). However, the execution of a longitudinal design 

exceeded the time frame for the current study and limitations associated with longitudinal 

studies, such as attrition or practice effects, were therefore not a threat to the current study’s 

reliability and validity of results (Oschwald et al., 2019).  

Results from the MANCOVA indicated a significant covariate effect for the DASS 21 

and the RIM Scale on the BIS-11. The multiple regression equation significantly predicted an 
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increase in DASS 21 and RIM Scale total scores to be associated with an increase in BIS-11 

total scores. This means that those who revealed greater depressive symptomology (i.e., 

higher DASS 21 total score) and greater resilience (i.e., higher RIM Scale total score) were 

more impulsive (i.e., higher BIS-11 total score). The RIM Scale and DASS 21 explained 

14.1% of variance of the BIS-11 total scores. The finding of cognitive reserve factor (i.e., 

depressive symptomology) impairing cognition remains consistent with the cognitive reserve 

literature (Lucanin et al., 2011; Meng et al., 2018; Ownby et al., 2006; Shin et al., 2018; 

Turner et al., 2015; Wilson et al., 2004) and has treatment implications for individuals with 

depressive symptomology to increase cognitive reserve and prevent unwarranted cognitive 

ageing. This may also inform clinical practice in the evaluation of highly impulsive patients, 

warranting the screening of depressive symptomology to promote cognitive health. 

On the other hand, it was unexpected to find that greater resilience predicted higher 

impulsivity. There is support for a relationship between lower resilience and higher 

impulsivity in patients with bipolar disorder (Choi et al., 2015). However, sample 

heterogeneity limits the comparison of results. The unexpected finding in the current study 

could be explained by the study’s data collection period occurring during the Covid-19 

pandemic, which was responsible for the government stay at home mandate of the Australian 

population. Resilience requires adversity before it can be developed (Silver, 2009). The 

Covid-19 pandemic has shown to negatively impact upon people’s mental health and 

cognitive functioning (De Pue et al., 2021). In the context of the current study, the Covid-19 

pandemic was the adversity and it is therefore likely that resilience, depressive 

symptomology, and impulsive behaviour (e.g., panic buying, risk perception and behaviour; 

Cruwys et al., 2020; Nitschke et al., 2020) in the community were higher compared to pre 

Covid-19. However, there is no pre Covid-19 baseline data available in the literature, which 

limits any conclusions that can be drawn between greater resilience and depressive 
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symptomology predicting higher impulsivity in the study’s data collection period (Nitschke et 

al., 2020). Further, the RIM Scale’s normative data was between 35 and 60 years (i.e., 

midlife) and measured developmental midlife processes involving resilience. The current 

study assessed individuals across the lifespan between 18 and 88 years, with majority of 

participants between 18-27 years and 62+ years. Therefore, the validity of the obtained result 

is likely to be impacted because the RIM Scale was not standardised to the current study’s 

sample.  

 Another limitation to consider in the present study was the observed tunnel down 

effect, which resulted in an inability to test the three-way interaction. Therefore, future 

replication with a larger sample is warranted, making a balanced design more achievable. The 

insufficient cell sizes for marital status categories restricted the study’s ability to examine the 

impact of widowhood and de facto relationships on cognitive ageing. Alternative sampling 

techniques (e.g., direct random stratified sampling) would make the ability to reach larger 

non-married groups more likely. This could have wider treatment implications and long-term 

benefits for successful cognitive outcomes in individuals of differing marital statuses.  

Further limitations pertain to the insufficient characterisation of the sample. More 

specifically, no instrument was implemented to provide screening-level information about the 

global cognitive status of participants. There was also no screening conducted for cognitive 

pathology. Cognitive pathology is likely to be exacerbated under a Covid-19 lockdown given 

the increased rates of substance use (Australian Institute of Health and Welfare, 2021) and 

this may have influenced participant’s impulsivity. However, a review by Oschwald et al. 

(2019) found discrepancies in the literature in the use of screening instruments and cut-off 

criteria to determine cognitive health, as such, influencing the prevalence of participants 

categorised as cognitively healthy. Additionally, cognitive reserve factors, such as 

educational and occupational attainment were missing and this information could have 
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contributed meaningfully to the results, given their theoretical salience. However, there is 

scope for addressing these methodological limitations in future studies.  

In summary, the principal finding of the present study was that participants with 

increased resilience and depressive symptomology significantly predicted higher 

impulsivity. Targeted impulse control interventions for client groups who present with 

greater resilience and depressive symptomology, are suggested. A primary research aim is 

warranted to better understand the impact of age, marital status, and gender on impulsivity 

and the role of each participant’s depressive symptomology, personal wellbeing, resilience, 

and engagement with social networks. The current study highlighted the need for further 

examination between resilience and impulsivity. This knowledge may have treatment and 

public health implications aimed at healthy ageing, ensuring the most effective 

interventions are implemented for the current ageing Australian population.  
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Appendix A  

Chi-Square Test for gender distribution of the current study’s sample 

Table A1 

Gender dichotomous 0 female  

  Observed 
N  

Expected 
N  

Residual  

Female  97  61.5  35.5  
Male  26  61.5  -35.5  
Total  123     

  
Test Statistics 

 

gender 
dichotmous 0 

female 
Chi-Square 40.984a 
df 1 
Asymp. Sig. .000 
 
a. 0 cells (0.0%) have 
expected frequencies less than 
5. The minimum expected cell 
frequency is 61.5. 
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Missing Values Analysis (MVA) for all independent and dependent variables  

Table A2 

 
Univariate Statistics 

 N Mean Std. Deviation 
Missing No. of Extremesa 

Count Percent Low High 
mean_spantst 123 4.8591 2.72085 0 .0 0 0 
resilience 123 62.8211 7.50195 0 .0 0 2 
impulsivity 123 69.1626 7.78857 0 .0 0 4 
personalwellbeing 123 56.1545 9.10236 0 .0 3 0 
socialnetworks 123 18.9187 4.75221 0 .0 3 0 
depressionsymptom 123 11.3821 9.96101 0 .0 0 5 
age 121   2 1.6   
marital 122   1 .8   
gender 123   0 .0   
a. Number of cases outside the range (Q1 - 1.5*IQR, Q3 + 1.5*IQR). 
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Scatterplot of each covariate and each dependent variable within each group of the 

independent variable for the MANCOVA: Linearity assumption check  
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Histograms for independent and dependent variables: Normality assumption check 
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Pearson’s correlation: Multicollinearity assumption check 

 
 
Correlations 
 mean_spantst impulsivity 
mean_spantst Pearson Correlation 1 -.080 

Sig. (2-tailed)  .377 
N 123 123 

impulsivity Pearson Correlation -.080 1 
Sig. (2-tailed) .377  
N 123 123 
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MANCOVA Output 

 
General Linear Model 
 

 
Between-Subjects Factors 
 Value Label N 
age 1.00 18-27 39 

2.00 28-61 36 
3.00 62+ 45 

Please indicate if you are in 
a relationship 

3 married 79 
4 single 41 

gender dichotmous 0 
female 

0 female 94 
1 male 26 
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Descriptive Statistics 
 

age 
Please indicate if you 
are in a relationship 

gender 
dichotmous 0 
female Mean 

Std. 
Deviation N 

impulsivity 18-
27 

married female 70.9231 7.79382 13 
male 70.3333 4.04145 3 
Total 70.8125 7.12946 16 

single female 70.5294 11.06864 17 
male 64.0000 2.44949 6 
Total 68.8261 9.95285 23 

Total female 70.7000 9.63166 30 
male 66.1111 4.22624 9 
Total 69.6410 8.85404 39 

28-
61 

married female 68.2500 6.56903 24 
male 71.1429 5.69879 7 
Total 68.9032 6.41017 31 

single female 72.2000 12.91124 5 
Total 72.2000 12.91124 5 

Total female 68.9310 7.84643 29 
male 71.1429 5.69879 7 
Total 69.3611 7.45713 36 

62+ married female 68.8636 4.87262 22 
male 70.1000 9.55045 10 
Total 69.2500 6.55006 32 

single female 68.9231 8.05669 13 
Total 68.9231 8.05669 13 

Total female 68.8857 6.12983 35 
male 70.1000 9.55045 10 
Total 69.1556 6.92478 45 

Total married female 69.0678 6.27217 59 
male 70.5000 7.44453 20 
Total 69.4304 6.56854 79 

single female 70.1714 10.07176 35 
male 64.0000 2.44949 6 
Total 69.2683 9.58390 41 

Total female 69.4787 7.86817 94 
male 69.0000 7.14983 26 
Total 69.3750 7.69160 120 

mean_spantst 18-
27 

married female 3.6410 2.07034 13 
male 7.5556 4.52258 3 
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Total 4.3750 2.94046 16 
single female 3.8431 2.30524 17 

male 5.0278 2.56562 6 
Total 4.1522 2.37565 23 

Total female 3.7556 2.17163 30 
male 5.8704 3.29011 9 
Total 4.2436 2.58704 39 

28-
61 

married female 5.7639 2.96025 24 
male 5.1905 2.53390 7 
Total 5.6344 2.83935 31 

single female 3.7667 3.75574 5 
Total 3.7667 3.75574 5 

Total female 5.4195 3.13095 29 
male 5.1905 2.53390 7 
Total 5.3750 2.99189 36 

62+ married female 5.4394 2.52215 22 
male 4.9333 2.60009 10 
Total 5.2813 2.51570 32 

single female 4.7308 2.79925 13 
Total 4.7308 2.79925 13 

Total female 5.1762 2.61061 35 
male 4.9333 2.60009 10 
Total 5.1222 2.58062 45 

Total married female 5.1751 2.71339 59 
male 5.4167 2.87177 20 
Total 5.2363 2.73765 79 

single female 4.1619 2.66896 35 
male 5.0278 2.56562 6 
Total 4.2886 2.64077 41 

Total female 4.7979 2.72734 94 
male 5.3269 2.75902 26 
Total 4.9125 2.73135 120 
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Box's Test of Equality of 
Covariance Matricesa 
Box's M 41.520 
F 1.326 
df1 27 
df2 1876.783 
Sig. .122 
Tests the null hypothesis that 
the observed covariance 
matrices of the dependent 
variables are equal across 
groups. 
a. Design: Intercept + 
depressionsymptom + 
socialnetworks + 
personalwellbeing + 
resilience + age + marital + 
gender + age * marital + age 
* gender + marital * gender 
+ age * marital * gender 

 

 
Multivariate Testsa 

Effect 
Valu

e F 
Hypothe

sis df 
Error 

df Sig. 

Partial 
Eta 

Squar
ed 

Noncent
. 

Paramet
er 

Observ
ed 

Powerd 
Intercept Pillai's 

Trace 
.322 24.98

7b 
2.000 105.0

00 
.000 .322 49.974 1.000 

Wilks' 
Lambda 

.678 24.98
7b 

2.000 105.0
00 

.000 .322 49.974 1.000 

Hotellin
g's Trace 

.476 24.98
7b 

2.000 105.0
00 

.000 .322 49.974 1.000 

Roy's 
Largest 
Root 

.476 24.98
7b 

2.000 105.0
00 

.000 .322 49.974 1.000 

depressionsympt
om 

Pillai's 
Trace 

.058 3.203
b 

2.000 105.0
00 

.045 .058 6.407 .601 

Wilks' 
Lambda 

.942 3.203
b 

2.000 105.0
00 

.045 .058 6.407 .601 

Hotellin
g's Trace 

.061 3.203
b 

2.000 105.0
00 

.045 .058 6.407 .601 
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Roy's 
Largest 
Root 

.061 3.203
b 

2.000 105.0
00 

.045 .058 6.407 .601 

socialnetworks Pillai's 
Trace 

.013 .691b 2.000 105.0
00 

.503 .013 1.382 .164 

Wilks' 
Lambda 

.987 .691b 2.000 105.0
00 

.503 .013 1.382 .164 

Hotellin
g's Trace 

.013 .691b 2.000 105.0
00 

.503 .013 1.382 .164 

Roy's 
Largest 
Root 

.013 .691b 2.000 105.0
00 

.503 .013 1.382 .164 

personalwellbei
ng 

Pillai's 
Trace 

.005 .264b 2.000 105.0
00 

.768 .005 .528 .091 

Wilks' 
Lambda 

.995 .264b 2.000 105.0
00 

.768 .005 .528 .091 

Hotellin
g's Trace 

.005 .264b 2.000 105.0
00 

.768 .005 .528 .091 

Roy's 
Largest 
Root 

.005 .264b 2.000 105.0
00 

.768 .005 .528 .091 

resilience Pillai's 
Trace 

.094 5.443
b 

2.000 105.0
00 

.006 .094 10.886 .838 

Wilks' 
Lambda 

.906 5.443
b 

2.000 105.0
00 

.006 .094 10.886 .838 

Hotellin
g's Trace 

.104 5.443
b 

2.000 105.0
00 

.006 .094 10.886 .838 

Roy's 
Largest 
Root 

.104 5.443
b 

2.000 105.0
00 

.006 .094 10.886 .838 

age Pillai's 
Trace 

.007 .174 4.000 212.0
00 

.951 .003 .698 .087 

Wilks' 
Lambda 

.993 .173b 4.000 210.0
00 

.952 .003 .692 .086 

Hotellin
g's Trace 

.007 .171 4.000 208.0
00 

.953 .003 .686 .086 

Roy's 
Largest 
Root 

.006 .298c 2.000 106.0
00 

.743 .006 .597 .096 

marital Pillai's 
Trace 

.048 2.637
b 

2.000 105.0
00 

.076 .048 5.273 .514 
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Wilks' 
Lambda 

.952 2.637
b 

2.000 105.0
00 

.076 .048 5.273 .514 

Hotellin
g's Trace 

.050 2.637
b 

2.000 105.0
00 

.076 .048 5.273 .514 

Roy's 
Largest 
Root 

.050 2.637
b 

2.000 105.0
00 

.076 .048 5.273 .514 

gender Pillai's 
Trace 

.007 .376b 2.000 105.0
00 

.687 .007 .753 .109 

Wilks' 
Lambda 

.993 .376b 2.000 105.0
00 

.687 .007 .753 .109 

Hotellin
g's Trace 

.007 .376b 2.000 105.0
00 

.687 .007 .753 .109 

Roy's 
Largest 
Root 

.007 .376b 2.000 105.0
00 

.687 .007 .753 .109 

age * marital Pillai's 
Trace 

.020 .534 4.000 212.0
00 

.711 .010 2.137 .178 

Wilks' 
Lambda 

.980 .531b 4.000 210.0
00 

.713 .010 2.123 .177 

Hotellin
g's Trace 

.020 .527 4.000 208.0
00 

.716 .010 2.109 .176 

Roy's 
Largest 
Root 

.018 .959c 2.000 106.0
00 

.387 .018 1.918 .213 

age * gender Pillai's 
Trace 

.054 1.461 4.000 212.0
00 

.215 .027 5.843 .449 

Wilks' 
Lambda 

.947 1.461
b 

4.000 210.0
00 

.215 .027 5.846 .449 

Hotellin
g's Trace 

.056 1.462 4.000 208.0
00 

.215 .027 5.848 .449 

Roy's 
Largest 
Root 

.052 2.755c 2.000 106.0
00 

.068 .049 5.510 .533 

marital * gender Pillai's 
Trace 

.042 2.282
b 

2.000 105.0
00 

.107 .042 4.564 .455 

Wilks' 
Lambda 

.958 2.282
b 

2.000 105.0
00 

.107 .042 4.564 .455 

Hotellin
g's Trace 

.043 2.282
b 

2.000 105.0
00 

.107 .042 4.564 .455 
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Roy's 
Largest 
Root 

.043 2.282
b 

2.000 105.0
00 

.107 .042 4.564 .455 

age * marital * 
gender 

Pillai's 
Trace 

.000 .b .000 .000 . . . . 

Wilks' 
Lambda 

1.00
0 

.b .000 105.5
00 

. . . . 

Hotellin
g's Trace 

.000 .b .000 2.000 . . . . 

Roy's 
Largest 
Root 

.000 .000b 2.000 104.0
00 

1.00
0 

.000 .000 .050 

a. Design: Intercept + depressionsymptom + socialnetworks + personalwellbeing + 
resilience + age + marital + gender + age * marital + age * gender + marital * gender + age 
* marital * gender 
b. Exact statistic 
c. The statistic is an upper bound on F that yields a lower bound on the significance level. 
d. Computed using alpha = .05 

 

 
Levene's Test of Equality of Error Variancesa 
 F df1 df2 Sig. 
impulsivity 1.889 9 110 .061 
mean_spantst 1.406 9 110 .194 
Tests the null hypothesis that the error variance of the dependent 
variable is equal across groups. 
a. Design: Intercept + depressionsymptom + socialnetworks + 
personalwellbeing + resilience + age + marital + gender + age * 
marital + age * gender + marital * gender + age * marital * gender 

 

 
Tests of Between-Subjects Effects 

Source 
Dependent 
Variable 

Type III 
Sum of 
Squares df 

Mean 
Square F 

Sig
. 

Partial 
Eta 

Squar
ed 

Noncen
t. 

Paramet
er 

Observ
ed 

Powerc 
Corrected 
Model 

impulsivity 1310.346
a 

13 100.79
6 

1.865 .04
3 

.186 24.241 .891 

mean_span
tst 

102.926b 13 7.917 1.069 .39
3 

.116 13.901 .609 
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Intercept impulsivity 2447.000 1 2447.0
00 

45.26
9 

.00
0 

.299 45.269 1.000 

mean_span
tst 

21.497 1 21.497 2.903 .09
1 

.027 2.903 .393 

depressionsympt
om 

impulsivity 331.170 1 331.17
0 

6.127 .01
5 

.055 6.127 .689 

mean_span
tst 

4.616 1 4.616 .623 .43
2 

.006 .623 .123 

socialnetworks impulsivity 74.068 1 74.068 1.370 .24
4 

.013 1.370 .213 

mean_span
tst 

.482 1 .482 .065 .79
9 

.001 .065 .057 

personalwellbei
ng 

impulsivity 1.481 1 1.481 .027 .86
9 

.000 .027 .053 

mean_span
tst 

3.867 1 3.867 .522 .47
1 

.005 .522 .111 

resilience impulsivity 535.583 1 535.58
3 

9.908 .00
2 

.085 9.908 .877 

mean_span
tst 

4.418 1 4.418 .597 .44
2 

.006 .597 .119 

age impulsivity 5.825 2 2.913 .054 .94
8 

.001 .108 .058 

mean_span
tst 

4.288 2 2.144 .290 .74
9 

.005 .579 .095 

marital impulsivity 26.546 1 26.546 .491 .48
5 

.005 .491 .107 

mean_span
tst 

33.646 1 33.646 4.544 .03
5 

.041 4.544 .561 

gender impulsivity 21.512 1 21.512 .398 .52
9 

.004 .398 .096 

mean_span
tst 

3.152 1 3.152 .426 .51
6 

.004 .426 .099 

age * marital impulsivity 12.530 2 6.265 .116 .89
1 

.002 .232 .067 

mean_span
tst 

14.097 2 7.049 .952 .38
9 

.018 1.904 .211 

age * gender impulsivity 24.472 2 12.236 .226 .79
8 

.004 .453 .085 

mean_span
tst 

40.382 2 20.191 2.727 .07
0 

.049 5.454 .529 

marital * gender impulsivity 146.327 1 146.32
7 

2.707 .10
3 

.025 2.707 .371 
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mean_span
tst 

11.309 1 11.309 1.527 .21
9 

.014 1.527 .232 

age * marital * 
gender 

impulsivity .000 0 . . . .000 .000 . 
mean_span
tst 

.000 0 . . . .000 .000 . 

Error impulsivity 5729.779 10
6 

54.055      

mean_span
tst 

784.850 10
6 

7.404      

Total impulsivity 584587.0
00 

12
0 

      

mean_span
tst 

3783.694 12
0 

      

Corrected Total impulsivity 7040.125 11
9 

      

mean_span
tst 

887.776 11
9 

      

a. R Squared = .186 (Adjusted R Squared = .086) 
b. R Squared = .116 (Adjusted R Squared = .008) 
c. Computed using alpha = .05 

 

 
Custom Hypothesis Tests Index 
1 Contrast Coefficients (L' 

Matrix) 
Polynomial 
Contrast (metric 
= 1.000, 2.000, 
3.000) for age 

Transformation Coefficients 
(M Matrix) 

Identity Matrix 

Contrast Results (K Matrix) Zero Matrix 
2 Contrast Coefficients (L' 

Matrix) 
Deviation 
Contrast 
(omitted 
category = 2) 
for Please 
indicate if you 
are in a 
relationship 

Transformation Coefficients 
(M Matrix) 

Identity Matrix 

Contrast Results (K Matrix) Zero Matrix 
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Custom Hypothesis Tests #1 
 

 

 
Contrast Results (K Matrix) 

age Polynomial Contrasta 
Dependent Variable 

impulsivity mean_spantst 
Linear Contrast Estimate -.360 -.024 

Hypothesized Value 0 0 
Difference (Estimate - Hypothesized) -.360 -.024 
Std. Error 1.570 .581 
Sig. .819 .967 
95% Confidence Interval for 
Difference 

Lower 
Bound 

-3.472 -1.176 

Upper Bound 2.753 1.128 
Quadratic Contrast Estimate -.062 .203 

Hypothesized Value 0 0 
Difference (Estimate - Hypothesized) -.062 .203 
Std. Error 1.631 .604 
Sig. .970 .737 
95% Confidence Interval for 
Difference 

Lower 
Bound 

-3.297 -.994 

Upper Bound 3.172 1.400 
a. Metric = 1.000, 2.000, 3.000 

 

 
Multivariate Test Results 

 Value F 
Hypothesis 

df Error df Sig. 
Partial Eta 
Squared 

Noncent. 
Parameter 

Observed 
Powerc 

Pillai's trace .002 .042 4.000 212.000 .997 .001 .169 .058 
Wilks' 
lambda 

.998 .042a 4.000 210.000 .997 .001 .167 .058 

Hotelling's 
trace 

.002 .041 4.000 208.000 .997 .001 .166 .058 

Roy's 
largest root 

.001 .057b 2.000 106.000 .944 .001 .114 .058 

a. Exact statistic 
b. The statistic is an upper bound on F that yields a lower bound on the significance level. 
c. Computed using alpha = .05 
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Univariate Test Results 

Source 
Dependent 
Variable 

Sum of 
Squares df 

Mean 
Square F Sig. 

Partial 
Eta 

Squared 
Noncent. 
Parameter 

Observed 
Powera 

Contrast impulsivity 2.946 2 1.473 .027 .973 .001 .055 .054 
mean_spantst .845 2 .422 .057 .945 .001 .114 .058 

Error impulsivity 5729.779 106 54.055      
mean_spantst 784.850 106 7.404      

a. Computed using alpha = .05 

 

 
 
Custom Hypothesis Tests #2 

 
Contrast Results (K Matrix) 

Please indicate if you are in a relationship Deviation Contrasta 
Dependent Variable 

impulsivity mean_spantst 
Level 1 vs. 
Mean 

Contrast Estimate .231 .721 
Hypothesized Value 0 0 
Difference (Estimate - Hypothesized) .231 .721 
Std. Error .960 .355 
Sig. .811 .045 
95% Confidence Interval for 
Difference 

Lower 
Bound 

-1.673 .016 

Upper 
Bound 

2.134 1.425 

a. Omitted category = 2 

 

 
Multivariate Test Results 

 Value F 
Hypothesis 

df Error df Sig. 

Partial 
Eta 

Squared 
Noncent. 
Parameter 

Observed 
Powerb 

Pillai's trace .039 2.123a 2.000 105.000 .125 .039 4.246 .427 
Wilks' 
lambda 

.961 2.123a 2.000 105.000 .125 .039 4.246 .427 

Hotelling's 
trace 

.040 2.123a 2.000 105.000 .125 .039 4.246 .427 

Roy's 
largest root 

.040 2.123a 2.000 105.000 .125 .039 4.246 .427 
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a. Exact statistic 
b. Computed using alpha = .05 

 

 
Univariate Test Results 

Source 
Dependent 
Variable 

Sum of 
Squares df 

Mean 
Square F Sig. 

Partial 
Eta 

Squared 
Noncent. 
Parameter 

Observed 
Powera 

Contrast impulsivity 3.118 1 3.118 .058 .811 .001 .058 .057 
mean_spantst 30.482 1 30.482 4.117 .045 .037 4.117 .520 

Error impulsivity 5729.779 106 54.055      
mean_spantst 784.850 106 7.404      

a. Computed using alpha = .05 

 

 
 
Profile Plots 
 
 
impulsivity 
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Scatterplot of the dependent variable against the covariate: Linearity assumption check  
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Scatterplot of standardised residuals versus standardised predicted values: Homoscedasticity 

assumption check  
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Histogram for the dependent variable: Normality assumption check 
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Normal P-P Plot for the dependent variable: Normality assumption check 
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Multiple Regression Analysis Output 

 
Regression 
 

 
Variables Entered/Removeda 

Model 
Variables 
Entered 

Variables 
Removed Method 

1 depressionsym
ptom, 
resilienceb 

. Enter 

a. Dependent Variable: impulsivity 
b. All requested variables entered. 

 

 
Model Summaryb 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

Durbin-
Watson 

1 .376a .141 .127 7.27780 1.930 
a. Predictors: (Constant), depressionsymptom, resilience 
b. Dependent Variable: impulsivity 

 

 
ANOVAa 

Model 
Sum of 
Squares df Mean Square F Sig. 

1 Regression 1044.778 2 522.389 9.863 .000b 
Residual 6355.970 120 52.966   
Total 7400.748 122    

a. Dependent Variable: impulsivity 
b. Predictors: (Constant), depressionsymptom, resilience 
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Coefficientsa 

Model 

Unstandard
ized 

Coefficient
s 

Standardi
zed 

Coefficie
nts 

t 
Si
g. 

95.0% 
Confidenc
e Interval 

for B Correlations 
Collinearity 

Statistics 

B 
Std. 

Error Beta 

Low
er 

Bou
nd 

Upp
er 

Bou
nd 

Zer
o-
ord
er 

Parti
al 

Pa
rt 

Tolera
nce VIF 

1 (Constant) 48.3
89 

5.76
8 

 8.3
89 

.0
00 

36.9
69 

59.8
10 

     

resilience .289 .089 .278 3.2
56 

.0
01 

.113 .465 .23
7 

.285 .2
75 

.980 1.0
20 

depressionsym
ptom 

.231 .067 .295 3.4
50 

.0
01 

.098 .363 .25
6 

.300 .2
92 

.980 1.0
20 

a. Dependent Variable: impulsivity 

 

 
Casewise Diagnosticsa 

Case Number Std. Residual impulsivity 
Predicted 

Value Residual 
18 3.554 94.00 68.1368 25.86316 
a. Dependent Variable: impulsivity 

 

 
Residuals Statisticsa 
 Minimum Maximum Mean Std. Deviation N 
Predicted Value 61.8511 79.2786 69.1626 2.92639 123 
Residual -15.35672 25.86316 .00000 7.21790 123 
Std. Predicted Value -2.498 3.457 .000 1.000 123 
Std. Residual -2.110 3.554 .000 .992 123 
a. Dependent Variable: impulsivity 
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Residuals Statisticsa 

 Minimum Maximum Mean 
Std. 

Deviation N 
Predicted Value 61.8511 79.2786 69.1626 2.92639 123 
Std. Predicted Value -2.498 3.457 .000 1.000 123 
Standard Error of 
Predicted Value 

.658 2.511 1.067 .394 123 

Adjusted Predicted 
Value 

61.9862 79.7335 69.1666 2.93780 123 

Residual -15.35672 25.86316 .00000 7.21790 123 
Std. Residual -2.110 3.554 .000 .992 123 
Stud. Residual -2.122 3.626 .000 1.006 123 
Deleted Residual -15.90161 26.91903 -.00400 7.42174 123 
Stud. Deleted Residual -2.154 3.826 .002 1.020 123 
Mahal. Distance .005 13.529 1.984 2.548 123 
Cook's Distance .000 .179 .010 .023 123 
Centered Leverage 
Value 

.000 .111 .016 .021 123 

a. Dependent Variable: impulsivity 
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Appendix B 

Participant Explanatory Statement 

Project number: MB02562 

My name is Katerine-Ann. I am currently completing a Masters Degree in Psychology at 
Bond University where I am working under the supervision of Dr. Mark Bahr.. I am 

undertaking this research as part of my course requirement and to investigate how healthy 
adults cognition changes as they age. For a country with an ageing population we know 

surprisingly little about how the adult mind changes with age. This study is part of a larger 
series of investigations looking at cognition and ageing, some of these studies have examined 
memory, problem solving, vision sense of smell and even recognition of emotion. The focus 
of this study will be investigating impulsivity. Since lifestyle factors such as the strength of 

your social network and your lifestyle appear to influence cognitive function in mature adults 
I will also be asking for some demographic data around these issues. We won’t be collecting 
personally identifying data so your data will be completely anonymous and only aggregate 

data will be reported at the end of the study. This study will provide valuable insight into how 
you live influences how your cognition. 

The study will be conducted at Bond University and will take approximately 45 minutes to 
complete. Participants who participate in the study will be requested to complete a series of 

tasks individually. This will Involve; some questions regarding your lifestyle, social network 
and support from family and friends, and completing some general measures of cognitive 

performance. 
 

Only Dr Bahr and I will have access to the information you provide, which will be stored for 
five years as required by university regulations. Your participation in this research is 

voluntary and you may withdraw your consent at any time. 
 

If you have any queries regarding the project or would like to be informed of the overall 
research findings please contact Dr. Mark Bahr on the following email: mbahr@bond.edu.au. 

 
Should you have any complaints concerning the manner in which this research is being 

conducted please contact: 
Bond University Human Research Ethics Committee, 

c/o Bond University Office of Research Services. 
Bond University, Gold Coast, 4229 

Tel: +61 7 5595 4194 Fax: +61 7 5595 1120 Email: buhrec@bond.edu.au 
Thank you for taking the time to assist us with this study. 

Principal Investigator: 
Dr. Mark Bahr  

Student Investigator: 
Katerine-Ann MacKinnon-Lee 

 
 

You can express your consent to continue by selecting the yes response below. You may 
withdraw my consent to participate now by selecting No below or you may withdraw your 
consent to participate at any time without consequence by leaving the online form. 

Socio-demographic questionnaire 
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Q1. What is your age in years? 
Q2. What is your gender? 
 Male 
 Female 
Q3. Please indicate if you are in a relationship. 
 Married 
 De facto/Engaged 
 Divorced – without partner 
 Divorced – new partner 
 Separated 
 Widowed 
 Single 
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The Depression, Anxiety, and Stress Scale (DASS 21) 
 

Please read each statement and circle a number 0, 1, 2 or 3 which indicates how much the 
statement applied to you over the past week.  There are no right or wrong answers.  Do not 
spend too much time on any statement.  
The rating scale is as follows:  
0 Did not apply to me at all  
1 Applied to me to some degree, or some of the time  
2 Applied to me to a considerable degree, or a good part of time  
3 Applied to me very much, or most of the time 

1. I found it hard to wind down  
2. I was aware of dryness of my mouth  
3. I couldn’t seem to experience any positive feeling at all  
4. I experienced breathing difficulty (eg, excessively rapid breathing, 

breathlessness in the absence of physical exertion) 
5. I found it difficult to work up the initiative to do things  
6. I tended to over-react to situations  
7. I experienced trembling (eg, in the hands) 
8. I felt that I was using a lot of nervous energy  
9. I was worried about situations in which I might panic and make a fool of 

myself 
10. I felt that I had nothing to look forward to  
11. I found myself getting agitated  
12. I found it difficult to relax  
13. I felt down-hearted and blue  
14. I was intolerant of anything that kept me from getting on with what I was 

doing 
15. I felt I was close to panic  
16. I was unable to become enthusiastic about anything  
17. I felt I wasn’t worth much as a person  
18. I felt that I was rather touchy  
19. I was aware of the action of my heart in the absence of physicalexertion (eg, 

sense of heart rate increase, heart missing a beat) 
20. I felt scared without any good reason  
21. I felt that life was meaningless 

  
Depression subscale: Items 3, 5, 10, 13, 16, 17, and 21. 
Anxiety subscale: Items 2, 4, 7, 9, 15, and 20. 
Stress subscale: Items 1, 6, 8, 11, 12, 14, and 18. 
Subscale scores are obtained by aggregating all items on the subscale and multiplying by two. 
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The Personal Wellbeing Index – Adult, Fifth Edition (PWI-A) 
 

The following questions ask how satisfied you feel, on a scale from zero to 10. Zero means 
you feel no satisfaction at all and 10 means you feel completely satisfied.  

1. How satisfied are you with your standard of living? 
2. How satisfied are you with your health? 
3. How satisfied are you with what you are achieving in life? 
4. How satisfied are you with your personal relationships? 
5. How satisfied are you with how safe you feel? 
6. How satisfied are you with feeling part of your community? 
7. How satisfied are you with your future security? 

Total PWI-A score is obtained by summing all items.  
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The Resilience in Midlife Scale (RIM Scale) 
 

Please read each statement and indicate the extent to which you agree or disagree: 
0 Strongly Disagree 
1 Somewhat Disagree 
2 Neither Disagree nor Agree 
3 Somewhat Agree 
4 Strongly Agree 

1. Deal with whatever comes my way 
2. Achieve my goals 
3. My life has meaning  
4. Overcome financial difficulties 
5. Friends I can confide in 
6. Easily discouraged by failure 
7. View change as a challenge 
8. Can find a solution to a problem 
9. In control of my own life 
10. Do not cope well with stress 
11. Have someone to help me if needed 
12. Inability to deal with death 
13. Give up when things look hopeless 
14. Accept changes to body due to age 
15. Can get through difficult times 
16. Rely on family in tough times 
17. Not equipped to handle changed work conditions 
18. Belief in myself gets me through 
19. Do not follow through with plans 
20. I have little influence over what happens to me 
21. Cope positively with illness 
22. Love challenges and follow them through 
23. Difficulty with loved ones leaving home 
24. Control how I respond to events in my life 
25. Spiritual beliefs give me hope during loss 

Items 6, 10, 12, 13, 17, 19, 20, and 23 are reverse scored.  
Total RIM Scale score is obtained by aggregating all items. 
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The Lubben Social Networks Scale – 6  
 

FAMILY: Considering the people to whom you are related by birth, marriage, adoption, etc. 
1. How many relatives do you see or hear from at least once a month? 
 none  one  two  three or four  five thru eight  nine or more 
2. How many relatives do you feel at ease with that you can talk about private matters? 
 none  one  two  three or four  five thru eight  nine or more 
3. How many relatives do you feel close to such that you could call on them for help? 
 none  one  two  three or four  five thru eight  nine or more 
 
FRIENDSHIPS: Considering all of your friends including those who live in your 
neighbourhood. 
4. How many of your friends do you see or hear from at least once a month? 
 none  one  two  three or four  five thru eight  nine or more 
5. How many friends do you feel at ease with that you can talk about private matters? 
 none  one  two  three or four  five thru eight  nine or more 
6. How many friends do you feel close to such that you could call on them for help? 
 none  one  two  three or four  five thru eight  nine or more 
 
To score responses and interpret the results: 
The LSNS-6 total score is an equally weighted sum of these six items. Each LSNS-6 question 
is scored from 0 to 5 and the total score ranges from 0 to 30. 
The answers are scored: none = 0, one = 1, two = 2, three or four = 3, five thru eight = 4, nine 
or more = 5. A score of 12 and lower delineates “at-risk” for social isolation. 
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Barrett Impulsivity Scale – Version 11 (BIS-11) 
 
People differ in the ways they act and think in different situations. This is a test to measure 
some of the ways in which you act and think. Read each statement and check the appropriate 
number on the right side of this page. Do not spend too much time on any statement. Answer 
quickly and honestly. 
 
1. Rarely/Never  2. Occasionally 3. Often 4. Almost Always/Always 
1 I plan tasks carefully. 

  

2 I do things without thinking. 
  

3 I make-up my mind quickly. 
  

4 I am happy-go-lucky. 
  

5 I don’t “pay attention.” 
  

6 I have “racing” thoughts. 
  

7 I plan trips well ahead of time. 
  

8 I am self controlled. 
  

9 I concentrate easily. 
  

10 I save regularly. 
  

11 I “squirm” at plays or lectures. 
  

12 I am a careful thinker. 
  

13 I plan for job security. 
  

14 I say things without thinking. 
  

15 I like to think about complex problems. 
  

16 I change jobs. 
  

17 I act “on impulse.” 
  

18 I get easily bored when solving thought problems. 
  

19 I act on the spur of the moment. 
  

20 I am a steady thinker. 
  

21 I change residences. 
  

22 I buy things on impulse. 
  

23 I can only think about one thing at a time. 
  

24 I change hobbies. 
  

25 I spend or charge more than I earn. 
  

26 I often have extraneous thoughts when thinking. 
  

27 I am more interested in the present than the future. 
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28 I am restless at the theater or lectures. 
  

29 I like puzzles. 
  

30 I am future oriented. 
      

 
 

Items are summed to reveal a respondent’s total BIS-11 score. A score of 72 or above is 
reflective of higher impulsivity.  
Attentional Impulsivity subscale: Items 5, 9, 11, 20, 28, 6, 24, and 26. 
Motor Impulsivity subscale: Items 2, 3, 4, 17, 19, 22, 25, 16, 21, 23, 30 . 
Non-planning Impulsivity subscale: Items 10, 15, 18, 27, 29, 1, 7, 8, 12, 13, and 14. 
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Appendix C 
 

Observed Reliability Statistics for the LSNS-6, BIS-11, DASS 21, RIM Scale, and PWI-A  
 

Table C1 
 
Reliability Coefficient Statistics of the LSNS-6 

Cronbach's 
Alpha N of Items 
.806            6  

Note. N = 123. LSNS-6 = The Lubben Social Networks Scale – 6 (Lubben & Gironda, 
2003a). 
 
Table C2 
 
Reliability Coefficient Statistics of the BIS-11 

Cronbach's 
Alpha N of Items 
.669            30  

Note. N = 123. BIS-11 = Barratt Impulsivity Scale, Version 11 (BIS-11; Patton et al., 1995). 
 
Table C3 
 
Reliability Coefficient Statistics of the DASS 21 

Cronbach's 
Alpha N of Items 
.920                 21  

Note. N = 123. DASS 21 = The Depression, Anxiety, and Stress Scale (Lovibond & 
Lovibond, 1995).  
 
Table C4 
 
Reliability Coefficient Statistics of the RIM Scale 

Cronbach's 
Alpha N of Items 
.554                 25  

Note. N = 123. RIM Scale = The Resilience in Midlife Scale (RIM Scale; Ryan & 
Caltabiano, 2009). 
 
Table C5 

Reliability Coefficient Statistics of the PWI-A 
Cronbach's 

Alpha N of Items 
.840                 7  

Note. N = 123. PWI-A = The Personal Wellbeing Index – Adult; Fifth Edition (PWI-A, 5th 
Edition; The International Wellbeing Group [IWG], 2013). 
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Table With Caption 
 
Table 1  

Distribution of Marital Status by Age and Gender 

   18-27 years  28-61 years 62+ years 

Marital Status Male  Female  Male  Female  Male  Female  

Married  3 13 7 24 10 22 

Single 6 17 0 5 0 13 

Note. Valid N = 120. Missing N = 3. Total N = 123. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://doi.org/10.1080/23279095.2022.2029741
https://creativecommons.org/licenses/by-nc-nd/4.0/


AGE, MARITAL STATUS, AND GENDER ON COGNITIVE AGEING 
 

This is an Accepted Manuscript version of the following article: MacKinnon-Lee, K-A., & Bahr, M. (2022). Are you more impulsive with age? Examining age, marital 
status, and gender on cognitive ageing. Applied Neuropsychology: Adult. https://doi.org/10.1080/23279095.2022.2029741. 

It is deposited under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (CC BY-NC-ND), which permits non-commercial re-use, 
distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or built upon in any way. 

Figure With Caption 
 
Figure 1 

DST Sequence Example 

Note. A sequence diagram example of the DST: random dot stereogram, digit, random dot 

stereogram, and digit, separated at a rate of one second.  
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