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ABSTRACT 
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AGE-RELATED HEARING LOSS AND THROUGHOUT ADULTHOOD. 
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University of Guelph, 2021      Dr. Mark J. Fenske 

 

 

The tendency to experience the aversive state of boredom is linked with the ability to engage in 

satisfying tasks. Here we focus on two individual-difference factors that may impact task 

engagement: perceptual impairment and capacity for maintaining task-focused attention. 

Through a partnership with Connect Hearing-Canada, we recruited a large sample (n =1840) of 

older adults. Audiometric thresholds provided an objective measure of perceptual impairment for 

each participant, while self-report questionnaires assessed individual differences in the subjective 

impact of hearing difficulties, boredom proneness, and the tendency to mindwander. Our results 

show that the subjective impact of hearing loss is more intensely negative for those who are 

prone to boredom, and that this relationship is mediated by self-reported differences in the ability 

to maintain task-focused attention. We administered a similar questionnaire to a group of 

undergraduate students (n = 332) and found that young adults demonstrate greater levels of 

boredom proneness and spontaneous mindwandering relative to older adults, but that the link 

between the two constructs is similar in strength.
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Introduction 
 

Boredom, the unpleasant, irritable state that arises when an individual is not effectively 

stimulated or fulfilled by a current activity, has received increased attention in cognitive research 

in recent years. The studies presented in the current paper focus on individual and age-related 

differences in the propensity to experience boredom and spontaneous mental drift (i.e. mind-

wandering), and how these characteristics influence certain experiences.  

 

Chapter I specifically explores how boredom proneness and the tendency to experience 

attentional lapses shape individuals’ subjective perceptions of their age-related hearing loss. To 

study this, a large sample of older adults (n =1840), who were recruited at Connect Hearing 

clinics across Canada, completed questionnaires assessing such cognitive tendencies, prior to 

having their audiometric thresholds assessed by a clinician. Results demonstrated that an 

increased susceptibility to experiencing boredom was predictive of a more intensely-negative 

hearing loss experience at all levels of objective hearing loss, as determined by audiometric pure-

tone thresholds. Results also indicated that attentional difficulties acted as a mediator between 

boredom proneness and the subjective impact of hearing loss. These findings suggest that a 

person’s inherent susceptibility to experiencing boredom may help predict how likely it is they 

pursue treatment for their hearing loss.  

 

Analogous to how aversive sensations of bodily pain can motivate an individual to 

behave in a manner that mitigates further harm to a particular body part, such as removing one’s 

hand from a hot stove upon feeling sensations of pain, the discomfort and negative feelings 

associated with boredom and attentional lapses can prompt us to shift our behaviour in pursuit of 

more engaging, stimulating experiences. Hearing loss can interfere with one’s capacity to engage 

with the world, such as the ability to have a conversation, and also reduces the overall auditory 

stimulation an individual is exposed to. For individuals struggling with preexisting tendencies to 

experience boredom and attentional disengagement, they likely experience the reduced 

stimulation and capacity to engage that corresponds with hearing loss as even more aversive than 

those who are not as boredom-prone, and thus be especially motivated to remove this perceptual 

barrier by seeking treatment for the hearing loss (e.g., hearing aids). In this theoretical 
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framework, state boredom and its common companion, task-focused attentional difficulties, can 

be conceptualized as functional cognitive forces that precipitate adaptive change in a person’s 

life. If these mental phenomena and the relations between them indeed serve such beneficial 

purposes, then they should be evident across the lifespan. Chapter I elucidated some potential 

individual-difference factors influencing individuals’ subjective experiences related to a 

perceptual difficulty, but evoked further questions about the relationship between boredom and 

attention in younger populations.  

 

Exploring the links between cognitive tendencies in different age groups was of special 

interest to us, considering the growing body of research presenting contradictory findings with 

regards to the link between age and the tendencies to experience boredom and attentional lapses. 

To study this, we administered the same questionnaire as that in the study in Chapter I to a 

sample of young adults (n = 332). Analysis of group differences revealed that older adults are 

significantly less prone to boredom and attentional lapses than their younger counterparts. The 

strength of the relationship between boredom and attentional difficulties, however, was 

consistent across the age groups, with no evidence to suggest there was a significant difference 

between the young and older adults in this link. This suggests that even when boredom and 

mind-wandering are experienced less often, as they are in older adults relative to young adults, 

they remain just as strongly associated with each other. 
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Chapter I: An individual-differences study of the links between 

boredom proneness, mindwandering, and age-related hearing loss 
 

1.1 Introduction 

Hearing loss is a prevalent chronic condition among older adults that is often 

accompanied by a myriad of negative impacts to one’s health and wellbeing (Amieva et al., 

2015), yet it remains untreated in the majority of affected individuals (Chien & Lin, 2012; 

Bisgaard & Ruf, 2017). One plausible reason why so few people pursue hearing rehabilitation is 

that the subjective experience of hearing loss, shaped by impaired abilities to perform everyday 

tasks, such as having conversations with friends and family or listening to the radio or television, 

is worse for some individuals than others. Indeed, studies have demonstrated a significant 

discrepancy between the magnitude of the subjective, experiential impact of hearing loss and 

their objective, audiometrically assessed impairment (e.g., Nondahl et al., 1998; Saunders et al., 

2005; Kiely et al., 2012), with the observation that measures of self-reported hearing loss are 

typically better predictors of hearing aid uptake than objective audiometric assessments of 

hearing ability (e.g., Tahden et al., 2018; Sawyer et al., 2019;  for reviews, see Jenstad et al., 

2011; Knudsen et al., 2010). While audiometric threshold assessments provide a general measure 

of an individual’s physiological capacity for auditory sensation and perception, subjective 

measures, such as the Hearing Handicap Inventory for Adults (HHIA; Newman et al. 1990; 

Newman et al. 1991; Ventry & Weinstein 1983) investigate the impact of hearing loss on 

different aspects of an individual’s psychosocial wellbeing. Thus, a given objective level of 

perceptual impairment detected by audiometric assessments may affect the day-to-day lives of 

some people more severely than it does for others.    

 

Previous studies attempting to bridge the gap between objective measures of hearing loss 

and its subjective impact have focused on understanding how factors such as age, self-reported 

health, social stigma, mental health, and personality traits may influence the experience of 

hearing loss (Kempen et al., 1996; Wiley et al., 2000; Jang et al., 2002; Wallhagen 2010; 

Knudsen et al; 2010; McCormack & Fortnum, 2013; Pronk et al., 2018). These findings provide 

some insight into the discrepancy between objective hearing-loss assessments and self-reports of 

its effects, but do not address other potentially important cognitive-affective components that 

may influence one’s subjective experience of hearing loss. The hypothesis tested here is that 
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individual differences in the tendency to experience boredom—an aversive experience that arises 

when one wishes to but is unable to engage in satisfying activity (Eastwood et al., 2012)— is a 

key factor that may help explain why the subjective impact of hearing loss may vary among 

individuals with the same level of objective hearing loss. This possibility arises because, like the 

subjective negative impact of hearing loss, there are large individual differences in the frequency 

and intensity in which state boredom is experienced (e.g., Hill, 1985; Vodanovich et al., 1991; 

Sommers & Vodanovich, 2000). Hearing loss hinders one’s auditory perceptual ability, making 

it more challenging for the affected individual to engage in certain satisfying activities, such as 

social interactions (Öberg et al., 2012). Because state boredom is precipitated by the inability to 

engage in satisfying activities, and hearing loss hampers one’s auditory ability to perceive and 

thereby engage in certain satisfying activities, people who prepossesses a characteristic 

susceptibility to experiencing boredom may be impacted by hearing loss in a more intensely-

negative way than those who are less prone to boredom. We examined the possibility that 

differences in boredom proneness are linked to differences in individuals’ experience of the 

subjective impact of hearing loss, while also considering the cognitive-affective mechanisms that 

may mediate this potential relation between boredom proneness and hearing loss.  

 

1.1.1 Boredom and Engagement 

 There is an expanding body of literature focused on the possibility that a key function of 

boredom is to inform an individual that their current interactions with their surroundings are not 

effective or sufficiently engaging, thereby prompting them to alter how they are approaching the 

current task or to change their current activity altogether (Bench & Lench, 2013; Elpidorou, 

2014).  

 

However, past research on boredom has predominantly focused on its negative 

affiliations and outcomes. Boredom has been linked to difficulties maintaining self-control over 

impulses and urges, leading to detrimental behavioural effects, including gambling, binge-eating, 

and abuse of drugs and alcohol (Stickney & Miltenberger, 1999; Mercer & Eastwood 2010; 

LePera, 2011). Further, boredom has been associated with feelings of a lack of purpose in life 

and depression (Fahlman, et al., 2009; Goldberg, et al., 2011).  

https://link-springer-com.subzero.lib.uoguelph.ca/article/10.1007/s11097-017-9515-1#ref-CR16
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A strong individual tendency to experience boredom, which may manifest as either a 

result of intrinsic cognitive individual differences or a consequence of insufficiently stimulating 

lifestyles, has also been associated with more frequent self-reporting of both psychological and 

physical illnesses (Sommers & Vodanovich, 2000). Individuals with occupations involving high 

levels of repetitive or monotonous tasks also report higher incidences of physical disease, 

including conditions such as cardiovascular disease and asthma (e.g., Samilova, 1971; Ferguson 

1973; Smith et al., 1981). Sommers and Vodanovich (2000) suggest that the higher symptom-

reporting seen in individuals who are more prone to boredom may be attributable to the fact that 

boredom-prone individuals have greater introspective awareness and are thus more sensitive to 

aversive physical sensations and changes. This is further supported by research demonstrating an 

association between the chronic tendency to experience boredom and narcissism, suggesting that 

the boredom-prone individual tends to focus on and ruminate about themselves. (e.g., Wink & 

Donahue, 1997). Despite the inherent negative connotation of trait narcissism, and the common 

portrayal of boredom proneness as a deleterious characteristic, it is worth considering the 

potential advantages of boredom proneness. The heightened awareness of aversive inner 

experiences by the boredom-prone individual may translate to an enhanced ability to detect the 

onset of physical impairments, such as hearing loss, early on in their progression. Further, due to 

this heightened sensitivity to uncomfortable experiences, boredom-prone individuals may also be 

more motivated to seek treatments to reduce unpleasant sensations related to physical issues. 

This may be especially true for hearing loss, given that such an impairment directly precipitates 

boredom by hindering one’s ability to engage in meaningful activities such as having a 

conversation.  

 

While hearing loss could be considered as a sensory factor that disrupts one’s ability to 

effectively engage with their external surroundings, boredom proneness has been associated with 

certain intrinsic cognitive-affective factors, such as attentional impairments (e.g., Malkovsky et 

al., 2012) that can also contribute to engagement difficulties. For example, boredom proneness 

has previously been associated with attentional-control issues, such as attention deficit 

hyperactivity disorder (Malkovsky et al., 2012) and more general issues in focusing attention 

(Hamilton, 1981; Fisher, 1993; Harris, 2000; Todman, 2003), including higher rates of 

spontaneous mind-wandering (Mercer & Eastwood, 2010). Mind-wandering specifically refers to 
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the cognitive phenomenon in which one’s thought processes drift away from a current task. It is 

often conceptualized as a type of attentional lapse, especially when it occurs spontaneously 

(Cheyene et al., 2006; Carriere et al., 2008; Danckert, 2017). Thus, the tendency to experience 

mind-wandering represents a dispositional difficulty in maintaining task-focused attention. One 

way in which boredom may signal the need for change in activity is by detecting disruptions in 

the fluency of information processing (Eastwood et al., 2012; Winkielman et al., 2002), such as 

that caused by attentional difficulties (i.e., mind-wandering; Eastwood et al., 2012). As the 

stimulatory levels of various tasks decline due to the development of a hearing loss issue, an 

individual may have a reduced capacity to focus attention towards the current task at hand, 

intensifying the aversity of their overall subjective experience related to the hearing loss issue. 

 

1.1.2 Current study 

The aim of the current study is to test the hypothesis that people’s subjective, inner 

experiences of hearing loss are influenced by individual differences in trait boredom proneness. 

We tested this in a large sample of older-adult first-time visitors at audiology clinics. In addition 

to receiving an objective hearing assessment— audiometric thresholds obtained by hearing-care 

professional— each participant completed a questionnaire assessing the subjective impact of any 

changes in their hearing, and their tendency to experience boredom. To assess the possibility that 

attentional difficulties may mediate the potential relation between boredom proneness and 

hearing-loss impact, participants also completed a self-report scale measuring their tendency to 

mind-wander during task-focused attention. Because individuals who are prone to boredom may 

already have a reduced capacity for attentional control, the development of normal age-related 

changes in hearing ability may make it even more challenging for such individuals to engage in 

satisfying interactions in noisy environments. Thus, we expect the subjective impact of age-

related decline in hearing ability to be more intensely negative as levels of boredom proneness 

increase, and that this will be linked to tendencies of attentional failures (i.e., mind-wandering, 

see Figure 1.1). 

 

 

 

 

 

 



 

 

 

7 

 

 

 

 

 

 

Figure 1.1 Model depicting hypothesis that attentional lapses will mediate the relationship  

between trait boredom proneness and the subjective impact of hearing loss.  

 

1.2 Methods 

All materials, procedures, and other aspects of this research were approved by the 

University of Guelph Research Ethics Board (protocol #18-11-033). 

 

1.2.1 Participants 

A sample of 1840 adults, aged 50 years or older (M = 64.2 years, see Table 1 for 

additional demographic information), provided informed consent to participate in our study. 

Participants were given the opportunity to enter into a draw to win $250 as compensation for 

their participation.  

 

Table 1.1: The number of participants and their proportions within the total sample of 

each age group, level of hearing ability, and sex category. 

 Number of 

Participants 

Proportion of Total 

Sample 

Age   

50-59 years 630 34.2% 

60-69 years 687 37.3% 

70-79 years 397 21.6% 

80 years or older 110 6.0% 

Chose not to report 16 0.90% 

Hearing Ability/Loss Level   

Normal Hearing Ability 605 32.9% 

Minimal Hearing Loss  605 32.9% 

Mild Hearing Loss 504 27.4% 

Moderate + Loss 99 5.4% 

Missing Audiogram Data 27 1.5% 

Sex   

Female 1059 57.6% 

Male 773 42.0% 

Other 0 0.0% 

Chose not to report 8 0.43% 

Boredom Proneness Subjective Hearing Loss 

Attentional Lapses 

Intensifies 
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1.2.2 Materials and Apparatuses 

(i) Self-Reported Measures. 

Participants completed a questionnaire that contained multiple self-report measures. 

These included demographic and general-information questions about participants’ sex, age, 

education, overall hearing ability, and whether they had previously owned a hearing aid (see 

Appendix A). The propensity to experience boredom was assessed using the eight-item Short 

Boredom Proneness Scale (SBPS; Struk, et al., 2017; see questions in Appendix B). The 

tendency to experience mind-wandering was assessed using the eight-item Mind-Wandering: 

Deliberate / Spontaneous Scale (MW-D / MW-S; Carriere et al., 2013; see questions in Appendix 

C). The subjective impact of hearing-related issues was assessed using ten items from the 

Hearing Handicap Inventory for Adults-Screening  (HHIA; Newman et al. 1990; Newman et al. 

1991; Ventry & Weinstein 1983; see questions in Appendix D), as well as four original items we 

developed for this study to measure the level of subjective strain experienced during listening 

(i.e., Listening Effort, see questions in Appendix E). Twelve items from the PROMIS® Cognitive 

Function and Abilities Scale-Short were used to evaluate self-reported levels of cognitive 

function (PROMIS; Cella et al., 2007; see questions in Appendix F).   

 

Questionnaire scores were computed according to the original scale creators’ guidelines. 

Higher score sums in the SBPS component indicate greater propensities to experience boredom. 

Greater scores in both MW-S and MW-D represent stronger individual tendencies to 

spontaneously and deliberately mind-wander, respectively. Higher scores in HHIA reflect more 

aversive subjective experiences of hearing loss. The item that asked participants to rate their 

overall hearing ability on a scale of one to ten, was reverse coded to align with the representation 

of HHIA, meaning that higher scores indicate higher levels of hearing issues. Six items in the 

PROMIS functions and abilities scale were reverse coded to ensure that relatively high scores 

indicated participants’ perception of them having relatively high levels of cognitive functioning. 

Lastly, higher levels in listening effort scores reflect participants’ perception that they need to 

exert greater levels of effort to be able to hear properly in a given situation. If responses to items 

were ambiguous or absent, their total score on that section was excluded from analysis.  
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Participants’ scale scores were only calculated and included in analysis if they responded 

to every item within a scale. In total, there was missing data from 105 participants in the SBPS 

scale, 67 participants in the MW-D scale, 88 participants in the MW-S scale, 116 participants in 

the HHIA survey, 110 participants in the overall hearing ability item, 149 people in the PROMIS 

scale, and 114 participants in the Listening Effort scale.  The pairwise deletion method was then 

used for all comparative analyses. 

 

(ii) Audiometric Threshold Assessments. 

Objective hearing ability was assessed by calculating the pure tone audiometric threshold 

in the better ear (4PTABE), which includes frequencies within the speech-frequency range (500, 

1000, 2000, and 4000 Hz). We then classified participants as having normal hearing ability 

(4PTABE <16 dB HL), minimal hearing loss (25 dB HL ≥ 4PTABE ≥16 dB HL), mild hearing loss 

(40 dB HL ≥ 4PTABE >25 dB HL), or moderate or worse hearing loss (4PTABE >40 dB HL). 

Table 1 provides a breakdown of the number of participants identified as belonging to each of 

the hearing-ability categories. Pairwise comparisons were also performed on the questionnaire 

data from the 27 participants with missing audiogram data.   

 

1.2.3 Procedure 

Data collection from 98 Connect Hearing Canada clinics across Canada began April 2019 

and was completed in March 2020. Study materials were assembled into individual study packs 

for each participant and sent via post to each clinic. Each study package contained consent and 

debriefing forms, the 47-item questionnaire, and a sheet for the clinician to fill out with 

audiometric thresholds. As first-time visitors to a clinic, participants were asked if they were 

interested in participating in the study. A participation criterion for the study was that individuals 

could not have previously used a hearing aid, as we were primarily interested in the links 

between cognitive-affective factors and untreated hearing loss. Those who were eligible and 

chose to participate were given a study pack by clinic staff, which they completed in the waiting 

room. Participants provided informed consent, filled out the questionnaire, and then proceeded to 

have their left and right ear audiometric thresholds measured by a clinician. Questionnaire forms 

and audiometric-threshold records were later delivered by courier to the University of Guelph for 

analysis.  
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1.3 Results 

1.3.1 Internal Consistency of Scales Used  

Struk and colleagues (2015) reported that the SBPS scale has strong reliability, with a 

Cronbach’s Alpha value of α = 0.88. The original developers of the mind-wandering subscales 

reported robust internal consistency, with Cronbach’s Alpha values of α = 0.88, α = 0.90 for 

MW-S and MW-D, respectively (Carriere et al., 2013). The PROMIS cognitive functioning scale 

demonstrated very strong internal consistency based on data from the current study, with a 

Cronbach’s alpha of α = 0.94. The HHIA and Listening Effort subscales also demonstrated high 

inter-reliability based, whereby their Cronbach’s Alpha values were α = 0.89 and α = 0.83, 

respectively. 

 

1.3.2 Boredom Proneness & the Subjective Impact of Hearing-related Issues 

 Our main hypothesis was that individual differences in the tendency to experience 

boredom predict the severity of the subjective impact of age-related hearing loss. To test this, we 

first examined whether individual differences in boredom-proneness (SBPS scores) were linked 

to differences in the subjective impact of hearing loss (HHIA scores) and the subjective strain 

experienced when trying to hear (Listening-Effort scores). This analysis revealed significant 

positive correlations whereby increases in boredom-proneness were associated with increases in 

both the subjective impact of hearing loss (r = 0.25, p < 0.001) and level of perceived effort 

when trying to hear (r = 0.35, p < 0.001). The severity of the subjective impact of hearing-related 

issues and subjective strain experienced while listening are plotted as a function of boredom 

proneness separately in Figure 1 for each level of objective hearing ability. To assess whether the 

strength of these links between boredom-proneness and the subjective experience of hearing loss 

vary with the severity of the objective hearing loss, we used separate linear regression models 

that included objective-hearing level (4PTABE scores) as a factor. These confirmed boredom 

proneness as a significant predictor of both the subjective impact of hearing loss (β = 0.13, p < 

0.001) and the strain of trying to hear (β = 0.12, p < 0.001). Moderation analyses were used to 

assess whether the strength of the relationship between boredom proneness and the subjective 

measures of hearing-related issues varied across levels of objective hearing ability. There was no 

evidence of an interaction between boredom proneness and the the subjective impact of hearing 
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loss measure of the subjective impact of hearing loss (p = 0.21, see left side of Figure 1). There 

was, however, weak support for an interaction between boredom proneness and objective hearing 

ability on listening effort  (β = 0.0015, p = 0.047, see right side of Figure 1), with boredom 

proneness being a stronger predictor of listening effort at higher levels of objective hearing loss 

(β = 0.14, p < 0.001) than at lower levels of objective hearing loss (β = 0.11, p < 0.001).  

 

 

Figure 1.2: Individual differences in the subjective impact of hearing loss (HHIA) and 

subjective strain while listening (Listening Effort) plotted as a function of boredom 

proneness (SBPS) for each level of objective hearing ability (audiometric thresholds). 95% 

confidence interval bands are shown in grey. 

1.3.3 Spontaneous Mind-wandering as a Mediator between Boredom Proneness and 

Subjective Hearing Loss 
 

 To assess our additional hypothesis that any relationship between boredom proneness 

and the subjective experience of hearing loss would be mediated by attentional difficulties, we 

performed a mediation analysis with boredom proneness as the predictor, spontaneous mind-

wandering scores as a mediator, and the subjective impact of hearing loss as the outcome. This 

analysis suggested that the total predictive effect of boredom proneness on the subjective impact 

of hearing loss was β = 0.13 (p < 0.001), 17.4% of which could be accounted for by the indirect 

effect of spontaneous mind-wandering (β = 0.022, p < 0.01; see Table 2). It was also determined 

that 19.9% of the total predictive effect that boredom proneness had on listening effort (β = 0.13, 
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p < 0.001) was accounted for indirectly by spontaneous mind-wandering. 

(β =0.025, p <0.001; see Table 1.3).

Table 1.2: Mediation analysis in which SBPS scores represent the predictor, HHIA scores 

represent the outcome, and MW-S represents the mediator. 

 Coefficient  

Estimate (β) 

95% CI 

SBPS Scores’ Direct Predictive Effect on HHIA 

Scores 

0.11*** (0.076, 0.14) 

SBPS Scores’ Indirect Predictive Effect on HHIA 

Scores (accounted for by MW-S) 

0.022** (0.0082, 0.040) 

Total Predictive Effect of SBPS Scores on HHIA 

Scores 

0.13*** (0.10, 0.16) 

 Note * indicates p < .05. ** indicates p < .01, *** indicates p < 0.001. 

 

 

Table 1.3: Mediation analysis in which SBPS scores represent the predictor, listening effort 

scores represent the outcome, and MW-S represents the mediator. 

 Coefficient 

Estimate (β) 

95% CI 

SBPS Scores’ Direct Predictive Effect on Listening 

Effort Scores 

0.10*** (0.079, 0.12) 

SBPS Scores’ Indirect Predictive Effect on Listening 

Effort Scores (accounted for by MW-S) 

0.025*** (0.014, 0.040) 

Total Predictive Effect of SBPS Scores on Listening 

Effort Scores 

0.13*** (0.11, 0.15) 

Note * indicates p < .05. ** indicates p < .01, *** indicates p < 0.001. 

 

1.3.4 General Trends and Observations  

To gain a general understanding of the relationship among various questionnaire factors 

and hearing threshold, we examined patterns of correlations among key factors in the study (see 

Table 1.4). The results were consistent with our prediction for our main question of interest; the 

tendency to experience boredom influenced how people subjectively experienced their hearing 

ability or loss. Meanwhile there was no evidence supporting a significant relationship between 

boredom proneness and objective hearing loss (r = -0.014, p = 0.56).  

 

Based on prior research, we expected that levels of mind-wandering would decrease with 

age (see review by Maillet & Rajah, 2014). Our results confirmed this, as we found that both 
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deliberate and spontaneous mind-wandering were indeed negatively correlated with increases in 

age (r = -0.19, p < 0.001; r = -0.21,  p < 0.001). With increasing age, boredom proneness levels 

also declined (r = -0.17, p < 0.001).  

Table 1.4: Correlation matrix, with means (M) and standard deviations (SD) for key 

cognitive-affective and hearing-related measures. SBPS = Boredom proneness, MW-D = 

deliberate mind-wandering, MW-S = spontaneous mind-wandering, HHIA = subjective 

impact of hearing loss, PROMIS = self-reported cognitive functions and abilities, Effort = 

subjective strain of listening, Objective = audiometric assessment of hearing ability. 

 M SD   SBPS MW-D MW-S HHIA PROMIS  Effort Objective Age 

SBPS 15.3 8.7         

MW-D 11.5 5.6 0.32**        

MW-S 10.2 5.6 0.50** 0.63**       

HHIA  14.6 4.5 0.25** 0.11** 0.20**      

PROMIS 50.2 8.6 -0.48** -0.21** -0.46** -

0.34** 
    

Effort 7.3 3.2 0.35** 0.17** 0.27** 0.69** -0.53**    

Objective  21.6 10.6 -0.01 -0.09** -0.09** 0.33** -0.21 0.28**   

Age 64.2 8.9 -0.17** -0.19** -0.21** -0.11** 0.74** -0.02 0.45**  

Education 3.6 1.0 -0.16** 0.11** 0.03  -0.19** 0.15** -0.22** -0.19** -0.05* 

Note* indicates p < 0.05. ** indicates p < 0.01. 

 

Results from cognitive-affective studies investigating the links between boredom and 

spontaneous thought processes have shown that spontaneous mind-wandering is more strongly 

related to boredom proneness than deliberate mind-wandering (Isacescu et al., 2017, Martarelli et 

al., 2020). This is potentially due to the fact that deliberate mind-wandering represents a more 

intentional kind of mental activity that can be beneficial to performance on the task at hand (e.g., 

creative thinking), whereas spontaneous cognition encompasses a less controlled phenomenon 

that has an increased likelihood of occurring when an individual is uninterested with their current 

mental demands (i.e., boredom). In parallel with this research, we found that boredom proneness 
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was more strongly correlated with spontaneous mind-wandering, (r = 0.50,  

p < 0.001), than with deliberate mind-wandering (r = 0.32, p < 0.001).  

 

As in alignment with prior research, clinical pure tone audiometric thresholds were only 

moderately correlated with the subjective impact of hearing loss (r = 0.33, p < 0.001) and 

perceived effort exerted to hear (r = -0.28, p < 0.001).  

 

1.3.5 Objective Audiometric Results and Boredom Proneness. 

It was also important to investigate the possibility that the relationship between boredom 

and people’s subjective experiences of hearing loss was not simply attributable to an underlying 

link between boredom and objective levels of hearing loss. Such a relationship may have 

emerged, for example, if people who are more prone to boredom were at greater risk for inducing 

damage to their ears (i.e., due to riskier behaviour such as listening to music at excessively loud 

volumes). To ensure boredom proneness was not a predictor of objective, audiometric hearing 

loss, a linear regression model was created, which demonstrated no significant predictive effect 

of boredom proneness on objective hearing loss (b = -0.017, p = 0.56). 

 

1.3.6 Secondary Exploratory Analyses: 

The subjective negative experience of hearing loss decreased with age (r = -0.11, p < 

0.001), despite the fact that objective hearing ability (4PTABE) deteriorated with age (r = 0.45, p 

< 0.001). This finding is consistent with previous research (e.g., Gordon-Salant et al., 1994; 

Kamil et al., 2015; Nondahl et al., 1998; Wiley et al., 2000; see review by Pronk et al., 2018). 

Nondahl and colleagues (1998) posit several suggestions to explain why this may happen. For 

example, individuals may develop stronger coping strategies to manage their impairment over 

time. Day-to-day tasks that depend on intact hearing may also become less frequent or 

demanding with increasing age, therefore making hearing loss a less salient issue. Finally, older 

adults may be more accepting of their hearing loss because they consider it an inevitable and 

even expected product of age. All of these considerations may make the subjective experience of 

hearing loss less aversive for older individuals.  
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Age was also weakly related to self-reported cognitive functioning, whereby older adults 

reported higher levels of cognitive-functioning (r = 0.074, p < 0.001), which is also a common 

finding throughout studies on aging (e.g., Mecacci & Righi, 2006; Rabbitt et al., 1995; see 

review by de Winter et al., 2015). As levels of boredom proneness increase, self-reported 

cognitive functioning decreased (r = -0.48, p < 0.001). Both types of mind-wandering were also 

related to declines in self-reported cognitive functioning, but again, the relationship was stronger 

for spontaneous mind-wandering than deliberate mind-wandering (r = -0.46, p < 0.001; r = -0.21, 

p < 0.001, respectively). 

 

Our finding that higher levels of education were associated with better objective hearing 

ability was unsurprising (r = -0.19. p < 0.001), given the consistent body of evidence supporting 

the relationship between a greater number of years in education and a reduced risk of developing 

hearing impairments, as well as other health issues in general (Dalton et al., 2019; Cruickshaks et 

al., 2003, 2010, 2015; Hahn, 2015; Kaplan, 2015). 

 

1.4 Discussion 

The significantly low proportion of individuals with hearing loss that choose to pursue 

hearing rehabilitation treatment (i.e., hearing aids), taken in conjunction with discrepancy 

between people’s subjective hearing loss experiences and the magnitude of their physiological 

hearing loss, warrants investigation into the psychological factors influencing the impact that 

hearing loss has on affected individuals’ day-to-day lives. A growing body of research 

demonstrating the functions, causes, and consequences of boredom led to our hypothesis that an 

increased propensity to experience boredom may make people’s experiences of hearing loss 

more intensely negative. For example, when an individual who already has a tendency to 

experience boredom cannot engage in a stimulating conversation due to a hearing loss issue, they 

may experience this decline in stimulation as more aversive than less boredom-prone individuals. 

We also expected that, if such a relationship was indeed evident, that attentional mechanisms 

may underly this link. In alignment with our original prediction, we found that more intensely 

negative subjective experience of hearing losses were predicted by greater levels of boredom 

proneness. No evidence was found in support of a significant relationship between boredom 

proneness and objective hearing loss, thereby suggesting that boredom proneness does not act as 
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a risk factor for the development of a hearing impairment, for example, through increased 

behaviour that could be harmful to one’s hearing ability, such as listening to music at excessively 

loud volumes. The correlation between objective, audiometrically assessed hearing loss and the 

subjective experience of hearing loss was only moderate, aligning with previous research (e.g., 

Amieva et al., 2015), reinforcing the role that individual differences in cognitive-affective factors 

play in shaping one’s perception of their hearing ability. Similarly to how individuals exhibit 

different pain tolerances, it is reasonable to suggest that there is variation in the subjective, 

experiential impacts of hearing loss across individuals with highly similar objective hearing 

abilities.   

 

An individual who struggles with preexisting issues in attentional control and capacity is 

typically more prone to boredom due to an inherent inability to maintain focus on environmental 

stimuli (Carriere et al., 2008). When an individual predisposed to low attentional control is 

presented with a hearing loss, the difficulty they experience in effectively engaging with their 

surroundings is further exacerbated, and the more bored the individual becomes. Our results are 

in support of this hypothesis, as spontaneous mind-wandering was found to be a mediator in the 

relationship between boredom proneness and the subjective experience of hearing loss. This 

suggests that attentional control difficulties intensify the aversity of a hearing loss experience 

indirectly, by promoting the negative feelings associated with boredom. 

 

The importance of elucidating the role that attentional control plays in the relationship 

between boredom proneness and the subjective impact of hearing loss is undermined by the fact 

that untreated hearing loss can subsequently result in reduced cognitive functioning, which has 

been shown to decrease attentional abilities (Luo & Craik, 2008; Amieva et al., 2015). With 

attentional control attenuating as a result of the cognitive decline onset by untreated hearing loss, 

an individual’s hearing loss experience will become even more aversive, strengthening the 

interplay between these individual factors.  

 

Theoretically, a hearing loss issue leads to amplified levels of boredom and subsequent 

decreased affect in people with a variety of attentional capacities. Reduced affect can then 

precipitate disengagement, which can manifest in spontaneous mind-wandering, and further 
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reduced affect. Thus, although we have portrayed spontaneous mind-wandering as a mediator 

between boredom proneness and the subjective experience of hearing loss in this study, the 

interplay between these variables is cyclical in their nature, with each factor perpetuating the 

effects of the other. 

 

1.4.1 Strengths, Limitations, and Future Research Directions  

The SBPS scale specifically has been criticized for its inability to determine whether high 

responses truly reflect boredom proneness or poor abilities to respond to and cope with boredom 

(Danckert, 2017). Arguably, higher levels of boredom proneness may be caused by weak 

boredom-coping mechanisms, possibly due to underlying difficulties with attentional regulation. 

Thus, this critique of SBPS may be irrelevant, at least to the current study. 

 

However, the challenge of determining whether individual scores on the SBPS scale 

represent a long-term propensity to experience boredom, or a more recently developed tendency 

to experience boredom, solely attributable to a hearing impairment, still prevails. In either case, a 

hearing impairment should theoretically lead to increases in SBPS scores. Therefore, individuals 

who are more susceptible to experiencing boredom before the onset of a hearing loss will find it 

even more challenging to maintain focus when they are faced with this new sensory obstruction 

that facilitates further boredom and its negative cognitive-affective and performance 

consequences.  

 

One potential way to distinguish whether a participant is chronically prone to boredom 

would be to reassess cognitive-affective factors in future studies before conducting a within-

subjects analysis between results from initial and secondary testing sessions. In individuals who 

experienced heightened levels of boredom proneness solely due to the hearing impairment, it is 

plausible their SBPS and MW-S scores may exhibit a significant decrease in the second 

assessment, in cases in which they have adopted hearing aids. Meanwhile, one would expect that 

for individuals who express boredom proneness as more of a long-term, static trait, if they adopt 

a hearing aid, the mean differences between SBPS and MW-S scores from the primary to 

secondary trial would only be mild or marginal (i.e. reductions in boredom proneness and its 
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associated cognitive-affective factors are minor relative to individuals whose high SBPS and 

MW-S scores were simply representative of their experiences related to hearing loss).  

 

One major pitfall of the present study is its observational nature, preventing us from 

being able to establish any conclusions about the causal directions of the relationships between 

these variables. This is further complicated by the perpetual, cyclic interactions between these 

cognitive-affective factors. For example, does poor cognitive functioning underly a tendency to 

lose task-focused attention, resulting in more frequent episodes of boredom, or do frequent 

attentional lapses make an individual more prone to boredom, weakening cognitive functioning?  

 

However, the current dataset is vast and provides a rich opportunity for correlational 

analyses involving variables that should be investigated in greater depth in the future. Our 

sample size is strikingly large and demographically diverse, which strengthens our extrapolations 

to the general population. Further, after conducting a follow-up study in the future, it is hoped 

that we will be able to provide some insight on the causal directions of these links.  

 

Further, another common pitfall of studies in the audiology-cognitive field is the fact that 

they frequently only evaluate hearing loss by measuring its subjective impact, despite the lack of  

correspondence between objective measures of hearing loss and measures of the subjective 

impact of hearing loss (Kiely et al., 2012; Nondahl et al., 1998). To the best of our knowledge, 

this is the first study to identify the potential role of boredom proneness in explaining in part the 

discrepancy between objective hearing loss and the subjective experience of hearing handicap. 

 

1.4.2 Implications 

 The results of this study provide new insights as to why many people who discover they 

have hearing loss choose not to treat their impairment, despite evidence that untreated hearing 

loss is linked to negative outcomes, such as social isolation (e.g., see review by Shukla et al., 

2020). Our results suggest that individual differences in various cognitive-affective factors, 

including attentional control and boredom proneness, influence individuals’ subjective hearing 

loss experiences. Given the array of acute and long-term benefits associated with hearing aid use, 

if those that are more prone to boredom experience a hearing loss as more aversive, they are 
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potentially at an increased likelihood of adopting a hearing aid, and therefore at a lower risk in 

developing some of the negative outcomes of hearing loss, including depression and dementia 

(Amieva et al., 2015).  
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Chapter II: The Young and the Restless: Age-Related Differences in 

Spontaneous Mind-wandering and Boredom Proneness 
 

2.1 Introduction 

Previous studies investigating the unengaged mind have consistently found evidence in 

support of a link between boredom and spontaneous mind-wandering, but interpretations 

regarding the nature and subsequent outcomes of these interrelated cognitive phenomena have 

been equivocal (see Chapter I; Isacescu et al., 2016; Barmack 1939; Carriere et al., 2008; Cheyne 

et al., 2006; Damrad-Frye & Laird 1989; Malkovsky et al., 2012; Scerbo, 1998; Thackray et al., 

1977). Findings in Chapter I support the theory that the attentional failures that arise as a result 

of boredom (i.e., mind-wandering) may be a key component in boredom’s function of motivating 

an individual to pursue more meaningful engagement, but it remains unclear as to whether this 

relationship emerges in older adulthood, or rather is evident across the lifespan. The majority of 

studies conducted on spontaneous thought processes have demonstrated that older adults 

experience lower levels of mind-wandering relative to young adults, which is mainly supported 

by two critical findings; firstly, age is associated with a decline in activity in the default mode 

network (DMN; e.g., Andrews-Hanna et al., 2007; Damoiseaux et al., 2008; Grady et al., 2010), 

which is a group of brain regions previously implicated with task-irrelevant thought processes, 

including mind-wandering (Christoff et al., 2009; Maillet & Rajah, 2014; Mason et al., 2007; 

Stawarczyk et al., 2011). Secondly, older adults are less emotionally reactive to failures of 

attentional engagement relative to younger adults, which likely allows them to regain task-

focused attention more quickly and with less effort (Andrews-Hanna et al., 2007; Damoiseaux et 

al., 2008; Grady et al., 2010). Taken together, this body of evidence suggests that older adults are 

less susceptible to experiencing both mind-wandering and boredom. Furthermore, our findings 

from Chapter I suggested that boredom and associated attentional lapses may serve beneficial 

functions to an individual by prompting an individual to behave in a way that facilitates greater 

stimulation or engagement with the world.  

 

If boredom and mind-wandering indeed precipitate adaptive outcomes, it is unlikely that 

such cognitive phenomena would be limited to occurring only in older adults. Thus, we predict 

that young adults will exhibit greater levels of boredom proneness and spontaneous mind-

https://www-sciencedirect-com.subzero.lib.uoguelph.ca/science/article/pii/S0197458013000857?via%3Dihub#bib3
https://www-sciencedirect-com.subzero.lib.uoguelph.ca/science/article/pii/S0197458013000857?via%3Dihub#bib15
https://www-sciencedirect-com.subzero.lib.uoguelph.ca/science/article/pii/S0197458013000857?via%3Dihub#bib32
https://www-sciencedirect-com.subzero.lib.uoguelph.ca/science/article/pii/S0197458013000857?via%3Dihub#bib3
https://www-sciencedirect-com.subzero.lib.uoguelph.ca/science/article/pii/S0197458013000857?via%3Dihub#bib15
https://www-sciencedirect-com.subzero.lib.uoguelph.ca/science/article/pii/S0197458013000857?via%3Dihub#bib15
https://www-sciencedirect-com.subzero.lib.uoguelph.ca/science/article/pii/S0197458013000857?via%3Dihub#bib32
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wandering than older adults, and a similar relationship between these cognitive-affective factors, 

as well. By investigating age-related differences in the link between boredom proneness and 

mind-wandering, the current study seeks to further elucidate the underlying nature of this 

relationship. 

 

Contrary to our hypothesis that young adults experience mind-wandering and boredom 

proneness at similar or even greater frequencies as older adults, there is also literature supporting 

the opposite finding; that younger adults are less susceptible to experiencing disengagement from 

external tasks. For example, a multitude of studies have associated the aging brain with reduced 

deactivation or increased activation of the DMN (e.g., de Chastelaine et al., 2011; Duzel et al., 

2011; Grady et al., 2006; Leshikar et al., 2010; Miller et al., 2008; Persson et al., 2007; Spreng 

and Schacter, 2012). This could suggest that older adults experience more frequent 

disengagement from external tasks due to a reduced ability to inhibit spontaneous mental 

activities (de Chastelaine et al., 2011; Duzel et al., 2011; Grady et al., 2006; Leshikar et al., 

2010; Miller et al., 2008; Persson et al., 2007; Spreng and Schacter, 2012; Maillet & Schacter, 

2016).  

 

In contrast, other neuroimaging studies have shown that older adults demonstrate reduced 

functional connectivity within the DMN (Andrews-Hanna et al., 2007; Damoiseaux et al., 

2008; Grady et al., 2010), which may indicate lower rates of spontaneous thought processes, 

such as mind-wandering. Further, Baltes and Lindenberger (1997) found that there was greater 

global interconnectivity between the DMN and other brain regions in older adults than younger 

adults, which some have proposed indicates a decline in functional specialization of the DMN.  

An abundance of cognitive studies have found that older adults experience task-irrelevant 

thoughts, such as mind-wandering, less frequently than younger adults, through the use of 

thought-probe and retrospective self-reporting techniques (e.g., see review by Maillet & Rajah, 

2016; Giambra, 1989; Singer, 1961; Krawietz et al., 2012). One study by Zuckerman found that 

sensation-seeking also declines with age but found little variation between young and older 

adults in their susceptibility to experiencing boredom (1978). In contrast, Vodanovich and Kass 

(1990) found that older age was indeed associated with decreased boredom proneness. Other 

studies conducted on participants within a narrower range of ages (i.e., only younger adults) have 

https://www-sciencedirect-com.subzero.lib.uoguelph.ca/science/article/pii/S0197458013000857?via%3Dihub#bib3
https://www-sciencedirect-com.subzero.lib.uoguelph.ca/science/article/pii/S0197458013000857?via%3Dihub#bib15
https://www-sciencedirect-com.subzero.lib.uoguelph.ca/science/article/pii/S0197458013000857?via%3Dihub#bib15
https://www-sciencedirect-com.subzero.lib.uoguelph.ca/science/article/pii/S0197458013000857?via%3Dihub#bib32
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also demonstrated a negative correlation between age and boredom proneness (Isacescu et al., 

2017; Mugon et al., 2018). Taken together, this compilation of studies generally supports the 

theory that tendencies to mind-wander and experience boredom decline with age, making it 

plausible that the strength of the relationship between boredom proneness and mind-wandering is 

stronger in young adults. 

 

Importantly, in a review by Maillet and Schacter (2016), they note that despite the wide 

range of results and interpretations regarding age-related differences in spontaneous thought 

processes, one consistent finding is that older adults are less emotionally reactive to spontaneous 

thought processes than young adults (Vodanovich & Kass 1990; Brose et al., 2011; Giambra, 

2000; Magee et al., 2014; Magee and Teachman, 2012; Schlagman et al., 2006). If an 

individual’s affective response to mind-wandering is a key component contributing to the 

aversive state boredom they experience, then people who have a less aversive response to mind-

wandering likely also demonstrate lower levels of boredom, and a weaker association between 

these two factors. Thus, based on evidence that older adults are less negatively impacted by 

mind-wandering relative to younger adults, the link between boredom proneness and mind-

wandering may be stronger in young adults.  

 

If boredom is indeed an adaptive, beneficial cognitive state, it is likely that its links with 

other potentially advantageous cognitive factors (i.e. mind-wandering) are present across the 

lifespan. Boredom arises when the demands of a task are incompatible with the skills and 

abilities of an individual, obstructing them from effectively engaging in that task, despite the fact 

that they want to (Eastwood et al., 2012). Thus, the purpose of this aversive state is to signal to 

an individual that they need to shift their behaviour in such a way that allows them to engage in 

more meaningful external activities (see Chapter I;  Elpidorou, 2014, 2020; Danckert & 

Eastwood, 2020). Many studies portray spontaneous mind-wandering as a maladaptive type of 

attentional difficulty that precipitates negative affect (Eastwood et al., 2012; Carriere et al., 2008; 

Killingsworth & Gilbert, 2010; Smallwood et al., 2007), while other researchers consider mind-

wandering to be a functional tool that, for example, provides an individual with the introspective 

mental space to assess progress towards personal goals (Antrobus et al., 1966; 

Klinger, 1978, 2013; Smallwood and Schooler, 2006). The latter perspective is based on the fact 

https://link-springer-com.subzero.lib.uoguelph.ca/article/10.1007/s11097-017-9515-1#ref-CR60
https://onlinelibrary-wiley-com.subzero.lib.uoguelph.ca/doi/full/10.1002/hbm.22818#hbm22818-bib-0012
https://onlinelibrary-wiley-com.subzero.lib.uoguelph.ca/doi/full/10.1002/hbm.22818#hbm22818-bib-0085
https://onlinelibrary-wiley-com.subzero.lib.uoguelph.ca/doi/full/10.1002/hbm.22818#hbm22818-bib-0087
https://onlinelibrary-wiley-com.subzero.lib.uoguelph.ca/doi/full/10.1002/hbm.22818#hbm22818-bib-0138
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that the majority of spontaneous thought processes center on the individual’s self (Green, 1923) 

and are future-oriented (e.g., Baird et al., 2011; Song & Wang, 2012). Further, brain regions 

implicated with goal-processing and episodic future thinking are also activated during periods of 

mind-wandering (Christoff et al., 2009; Mason et al., 2007; Stawarczyk et al., 2011). Therefore, 

it is possible that boredom is an adaptive cognitive-affective phenomenon that facilitates a shift 

from engagement in external activities to introspective spontaneous thought processes, which 

may ultimately help alert an individual to their need to engage in a more satisfying activity. This 

is congruent with Danckert and Merrifield’s (2018) suggestion that boredom may directly 

activate the DMN. 

 

 The theoretical conceptualization of mind-wandering and boredom as advantageous 

mental processes, in combination with previous neurocognitive findings that functional 

connectivity in the DMN declines with age and that older adults demonstrate less emotionally 

reactive responses to mind-wandering, suggest that boredom and mind-wandering are also 

evident and related in young adults. Thus, we predict that the link between boredom proneness 

and spontaneous mind-wandering, as demonstrated in older adults in Chapter I, will also be 

evident, if not even stronger, in young adults.  

 

2.2 Methods 

2.2.1 Materials and Apparatuses 

(i) Self-Reported Measures. 

 In our online questionnaire, participants were asked to disclose demographic and general 

information regarding their sex, age, and whether they had previously owned a hearing aid 

(Appendix A). The propensity to experience boredom was assessed using eight items derived 

from the Short Boredom Proneness (SBPS; Struk et al., 2017; Appendix B). To assess mind-

wandering, eight items from the Spontaneous/Deliberate Mind-Wandering Scale were used 

(MW-D / MW-S; Carriere et al., 2013; Appendix C). We measured subjective hearing loss 

experience using ten items from the Hearing Handicap Inventory for Adults-Screening (HHIA; 

Newman et al. 1990; Newman et al. 1991; Ventry & Weinstein 1983; Appendix D). Twelve 

items from the PROMIS® Cognitive Function and Abilities Scale-Short were used to evaluate 

levels of perceived cognitive functioning (PROMIS; Cella et al., 2007; Appendix E). Four 

https://onlinelibrary-wiley-com.subzero.lib.uoguelph.ca/doi/full/10.1002/hbm.22818#hbm22818-bib-0035
https://onlinelibrary-wiley-com.subzero.lib.uoguelph.ca/doi/full/10.1002/hbm.22818#hbm22818-bib-0100
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original items addressing perceived hearing effort were also included in questionnaire; 

(Appendix F).  

 

Questionnaire scores were computed according to the original scale creators’ guidelines. 

Higher score sums in the SBPS survey component indicate greater propensities to experience 

boredom. Greater scores in both MW-S and MW-D represent stronger individual tendencies to 

spontaneously and deliberately mind-wander, respectively. Higher scores in HHIA reflect greater 

levels of perceived hearing loss. Item number thirty-one, which asked participants to rank their 

overall hearing ability on a scale of one to ten, was reverse coded to align with the representation 

of HHIA, meaning that higher scores indicate greater levels of perceived hearing loss. Six items 

in the PROMIS functions and abilities scale were reverse-scored whereby higher scores 

represented higher levels of cognitive functioning and vise versa. Lastly, higher levels in 

listening effort scores reflect greater levels of the perceived effort individuals feel they need to 

exert to hear, in a given situation. If responses to items were ambiguous or absent, their total 

score on that section was excluded from analysis.  

 

2.2.3 Participants 

Our sample of young adults date consists of 332 participants (81 males, 250 females, 1 

other; see Table 2.1) who were undergraduate students at the University of Guelph. The eldest 

participant was 34 years of age, and the youngest was 17 (M =18.9 years). Only individuals with 

no self-reported hearing loss issues were included in the study (HHIA scores ≤ 8). 3 participants 

completed the questionnaire twice; only data from their first trial were included in the final 

sample. Participants’ scale scores were only calculated and included in analysis if they responded 

to every item within a scale. In the young adult sample, there was missing data from 2 

participants in the SBPS scale, 1 participant in the MW-D scale, 1 participant in the MW-S scale, 

5 people in the PROMIS scale, 3 participants in the Listening Effort scale, 5 participants 

regarding age, and no missing data in the HHIA survey nor the overall hearing ability item.  The 

pairwise deletion method was then used for all comparative analyses. 
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Our sample of older adults consists of 918 participants (self-reported gender: 365 males, 

548 females, 5 chose not to report; see Table 2.1). The youngest participant was 50 years of age, 

and the eldest was 96 (M = 64.6 years). In the older adult sample, there was missing data from 47 

participants in the SBPS scale, 26 participants in the MW-D scale, 46 participants in the MW-S 

scale, 2 individuals in the HHIA scale,  5 people in the PROMIS scale, 52 in the overall hearing 

ability item, 54 participants in the Listening Effort scale, and 10 participants with regards to age. 

As in Chapter I, the pairwise analyses were performed to manage missing data. 

 

Table 2.1: Number of participants and their proportions within same-age sample in each 

gender category. 

 No. Adults Proportion of  

Same-Age Group  

Younger Adults   

Female  250 75.3% 

Male 81 24.4% 

Other 1 0.30% 

Older Adults   

Female 548 59.7% 

Male 365 39.8% 

Other 0 0.0% 

Chose not to report 5 0.54% 

 

2.2.4 Procedure 

332 Undergraduate students from the University of Guelph were recruited for the sample 

group of young adults using SONA Systems and compensated through accreditation for 

academic courses. The online questionnaire was distributed using Qualtrics. 

 

2.3 Results 

2.3.1 Sample Parameters and General Trends 

Results of a Shapiro-Wilk test indicated a violation against the assumption of normality 

in the both age groups in the distribution of both boredom proneness (p < 0.001, see Table 2.1 

and Figure 2.1) and spontaneous mind-wandering (p < 0.001; see Table 2.1 and Figure 2.2). Due 

to the non-parametric nature of the dataset, we analyzed mean differences between the old and 

the young groups using the Mann Whitney test (see Table 3). Boredom proneness was 
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significantly greater in older adults than young adults with a mean difference of approximately 

16.0 likert points (95%CI: 15.0, 17.0, p < 0.001, r = -0.62; df = 1202). 

 

Table 2.2: Comparison of skew and kurtosis values of each factor assessed in the 

questionnaire in young adults (17-34 years of age) and older adults (50+ years of age). 

SBPS = Boredom proneness, MW-D = deliberate mind-wandering, MW-S = spontaneous 

mind-wandering, HHIA = subjective impact of hearing loss, Effort = subjective strain of 

listening, PROMIS = self-reported cognitive functions and abilities. 

 Young Adults Older Adults 

 Skew  Kurtosis Skew Kurtosis 

SBPS 0.25  -0.30 1.9 4.5 

MW-D 0.0  -0.20 0.52 -0.38 

MW-S -0.09 -0.44 0.93 0.17 

HHIA 1.6 1.4 0.40 -1.25 

Effort 0.81 0.24 1.4 3.0 

PROMIS  -0.42 0.10 -1.2 1.96 

 

2.1a          2.1b 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1 Histogram plots of boredom proneness scores in young versus older adults (2.1a) 

and spontaneous mind-wandering scores in young versus older adults (2.1b). 
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Young adults reported greater levels of spontaneous mind-wandering than older adults 

with was a difference of approximately 9 scale points (95% CI: 8.0, 10.0) between the two age 

groups, with a Mann Whitney correlation of -0.56. This was marginally smaller than the mean 

difference in deliberate mind-wandering and boredom proneness (7.0, 95% CI: 7.0, 8.0,  

r = -0.49).  

 

Interestingly, there was a significant difference in self-reported cognitive functioning 

between the two age groups (-13.0, 95% CI: -14.0, -12.0), with older adults reporting higher 

levels of cognitive functioning, and a Mann Whitney correlation of r = -0.56.  

 

Lastly, we conducted Pearson Correlation analyses on each independent age group of 

participants (see Table 2.4 and Table 2.5). The relationship between boredom proneness and 

spontaneous mind-wandering was marginally stronger in young adults (r = 0.51, p < 0.01) than 

older adults (r = 0.45, p < 0.01), but there was no evidence in support of age acting as a 

moderator between boredom proneness and spontaneous mind-wandering (β = 0.00021,  

p = 0.76, df = 1148).  
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Table 2.3: Comparison of means and standard deviations of each factor assessed in the 

questionnaire in young adults (17-34 years of age) and older adults (50+ years of age). 

SBPS = Boredom proneness, MW-D = deliberate mind-wandering, MW-S = spontaneous 

mind-wandering, HHIA = subjective impact of hearing loss, Effort = subjective strain of 

listening, PROMIS = self-reported cognitive functions and abilities. P values derived from 

Wilcoxon rank sum test with continuity correction.  

 

 Young Adults Older Adults  

 M  SD M SD p 

Age 18.9  1.4 64.6 9.0  

SBPS 29.2  9.3 13.7 7.6 <0.001 

MW-D 18.0  5.2 11.0 5.6 <0.001 

MW-S 17.8 5.2 9.3 5.2 <0.001 

HHIA 1.3 2.3 3.1 2.9 <0.001 

Effort 8.5 3.4 5.8 2.0 <0.001 

PROMIS  39.4 9.3 52.5 7.1 <0.001 

 

Table 2.4: Correlations with confidence intervals in young adults. SBPS = Boredom 

proneness, MW-D = deliberate mind-wandering, MW-S = spontaneous mind-wandering, 

HHIA = subjective impact of hearing loss, Effort = subjective strain of listening, PROMIS 

= self-reported cognitive functions and abilities.  

 Age SBPS MW-D MW-S PROMIS Effort 

SBPS 
-0.13* 
[-.24, -.02] 

     

MW-D 
-.06 
[-.17, .04] 

.26** 
[.16, .36] 

     

MW-S 
-.02 
[-.13, .09] 

.51** 
[.42, .58] 

.53** 
[.45, .60] 

   

PROMIS 
.11 
[-.00, .22] 

-.49** 
[-.57, -.40] 

-.19** 
[-.29, -.08] 

-.42** 
[-.50, -.32] 

  

Effort 
-.07 
[-.18, .04] 

.43** 
[.34, .51] 

.11* 
[.00, .22] 

.33** 
[.23, .42] 

-.63** 
[-.69, -.56] 

 

HHIA 
-.03 
[-.14, .08] 

.03 
[-.08, .13] 

.02 
[-.09, .12] 

.04 
[-.07, .15] 

-.10 
[-.21, .01] 

.08 
[-.03, .18] 

Note, * indicates p < .05. ** indicates p < .01. 
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Table 2.5: Correlations with confidence intervals in older adults. SBPS = Boredom 

proneness, MW-D = deliberate mind-wandering, MW-S = spontaneous mind-wandering, 

HHIA = subjective impact of hearing loss, Effort = subjective strain of listening, PROMIS 

= self-reported cognitive functions and abilities.  

 Age SBPS MW-D MW-S PROMIS Effort 

SBPS 
-.14**** 
[-.20, -.07] 

     

MW-D 
-.19**** 
[-.25, -.12] 

.31** 
[.25, .37] 

    

MW-S 
-.22** 
[-.28, -.16] 

.45** 
[.40, .50] 

.68** 
[.64, .71] 

   

PROMIS 
.06 
[-.01, .12] 

-.42** 

[-.47, -.36] 
-.23** 
[-.29, -.17] 

-.40** 
[-.45, -.34] 

  

Effort 
-0.01 
[-.08, .05] 

 

.28** 
[.22, .34] 

0.25** 
[.19, .31] 

.27** 
[.21, .33] 

-.53** 
[-.58, -.48] 

 

HHIA 
-0.09 
[-.15, -.03]   

-.14** 
[.07, .20] 

0.10** 
[.04, .17] 

.15** 
[.08, .21] 

-.14** 
[-.21, -.07] 

.35** 
[.29, .41] 

Note, * indicates p < .05. ** indicates p < .01. 

 

2.4 Discussion 
 

Our results replicated the finding that younger adults experience higher levels of 

spontaneous mind-wandering than older adults (e.g., Andrews-Hanna et al., 2007; Damoiseaux et 

al., 2008; Grady et al., 2010; Andrews-Hanna et al., 2007; Damoiseaux et al., 2008; Grady et al., 

2010). While fewer studies have investigated differences in boredom proneness between young 

and older adults, our results were in line a study by Vodanovich and Kass (1990), which showed 

that younger adults are more susceptible to experiencing boredom than older adults. In the 

current study, boredom proneness and mind-wandering were similarly related in both age 

groups; the correlation between boredom proneness and mind-wandering was marginally greater 

in young adults (r = 0.51) than in older adults (r = 0.45). The discrepancy between higher rates 

of spontaneous mind-wandering and boredom proneness among the two age groups may be 

because younger people are more significantly impacted by their behaviour and choices than 

older adults, as they still face a greater amount of life-altering decisions, including those related 

to careers and families, and are affected by such decisions for a longer period of time than older 

individuals.  

 

https://www-sciencedirect-com.subzero.lib.uoguelph.ca/science/article/pii/S0197458013000857?via%3Dihub#bib3
https://www-sciencedirect-com.subzero.lib.uoguelph.ca/science/article/pii/S0197458013000857?via%3Dihub#bib15
https://www-sciencedirect-com.subzero.lib.uoguelph.ca/science/article/pii/S0197458013000857?via%3Dihub#bib15
https://www-sciencedirect-com.subzero.lib.uoguelph.ca/science/article/pii/S0197458013000857?via%3Dihub#bib32
https://www-sciencedirect-com.subzero.lib.uoguelph.ca/science/article/pii/S0197458013000857?via%3Dihub#bib3
https://www-sciencedirect-com.subzero.lib.uoguelph.ca/science/article/pii/S0197458013000857?via%3Dihub#bib15
https://www-sciencedirect-com.subzero.lib.uoguelph.ca/science/article/pii/S0197458013000857?via%3Dihub#bib32
https://www-sciencedirect-com.subzero.lib.uoguelph.ca/science/article/pii/S0197458013000857?via%3Dihub#bib32


 

 

 

30 

Evidence for two key factors underlying lower rates of mind-wandering observed in older 

adults have emerged in studies over the past decade; (1) older adults report having a greater 

inherent interest in laboratory tasks (e.g., Krawietz et al., 2012; Maillet & Rajah, 2013; Staub et 

al., 2014; Jackson & Balota, 2012; Jackson et al., 2013), and (2) they also have fewer life-related 

concerns (Giambra, 1989; Parks et al., 1988). In support of the former factor, a study by 

Krawietz and colleagues assessing age-related differences in mind-wandering during a reading 

task using thought probes, found that levels of mind-wandering were no longer significantly 

greater in older individuals than young individuals when they accounted for how interested 

participants were in the task (2012). There is likely a variety of both circumstantial and 

neurocognitive reasons that older adults find laboratory tasks more engaging, but our results 

suggest that older individuals derive more satisfaction from such activities simply because they 

are less susceptible to experiencing boredom. It could be argued that younger adults are more 

prone to boredom while participating in laboratory tasks because they have greater levels of 

cognitive functioning than older adults and thus require more challenging tasks, but this age-

related difference in mind-wandering has been demonstrated in studies with ceiling-level effects 

in both young and older adults, indicating that the level of task difficulty is irrelevant to levels of 

interest (Giambra, 1989).  

 

Higher levels of task engagement in older adults may also indicate fewer concerns 

outside the immediate activity (Parks et al., 1988). The term mind-wandering itself inherently 

implies that one’s mind is straying from the primary path or activity demanding focus, and if 

older adults have more time to mentally ‘roam’ than younger adults, introspective spontaneous 

thought processes do not need to compete for cognitive resources with task-focused thoughts. 

Various demands in a younger person’s life requiring constant task-focused attention may leave 

minimal time or resources available to allocate towards introspective reflection, planning, and 

self-assessment, thereby causing these thoughts to seep into one’s mental landscape 

spontaneously, interrupting task-focused concentration. Overall, it still remains unclear as to 

whether the higher rates of boredom and mind-wandering observed in young adults relative to 

older individuals are a result of neurobiological differences in the DMN or simply due to 

younger adults managing a greater number of non-trivial concerns (Maillet & Schacter, 2016).  
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When examining the plausible role of mind-wandering in prompting behavioural 

changes, it is also critical to consider its negative impacts on one’s emotional state (Smallwood 

et al., 2003, 2004). While many studies have posited that mind-wandering leads to decreased 

affect due to the aversiveness experienced from the inability to effectively engage in a task (e.g., 

Killingsworth & Gilbert, 2010; Carriere et al., 2008), others have proposed that task-focused 

attention is compromised by negative mood, which, for example, may be caused by stressful 

personal concerns and events (Smallwood et al., 2005, 2007, 2009; see also Power & Dalgleish, 

1997; Teasdale, 1999). Mason and colleagues (2013) review a multitude of studies that have 

investigated this complex relationship, and ultimately suggest that its causal direction likely 

depends on the context of the situation and that more work is needed prior to drawing any 

conclusions. If future research findings suggest low emotional well-being is indeed a cause of 

mind-wandering, this would support this model that boredom, a highly aversive state also 

associated with reduced affect (Bailey et al., 1976; Csikszentmihalyi, 1975; Fahlman et al., 2011; 

Greenson, 1953; Hartocollis, 1972; Hill & Perkins, 1985; Vodanovich et al., 1991; Eastwood et 

al., 2012), induces mind-wandering.  

 

2.4.1 Implications 

For the first time in history, people have the ability to diminish negative feelings of 

boredom almost instantaneously through the click of a button on a TV remote or smartphone. A 

major application of this research is to the modern digital world, which provides individuals with 

unlimited access to infinite streams of stimulation. When an individual responds to boredom by 

turning to digital stimulation, they may be indirectly preventing the activation of subsequent 

spontaneous thought processes, effectively obstructing any potential positive outcomes elicited 

by boredom and mind-wandering. In this case, because digital entertainment only provides 

transient relief from the aversiveness of state boredom, as opposed behavioural actions whereby 

an individual pursues more meaningful activity, feelings of boredom are likely to return, and are 

may be even stronger due to the reduced affect caused from disengaging with the task they were 

supposed to be focused on prior to resorting to digital media (Eastwood, 2012). The importance 

of considering how the use of modern technology may disrupt the functional link between 

boredom and mind-wandering is undermined by the fact that young adults spend a significant 
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amount of time on their phones, evidenced by findings that college students spend approximately 

nine hours per day on their smartphone (Roberts et al., 2014). 

 

2.4.2 Limitations 

Given that we only used self-report methods in which validity depends upon a participant 

having an adequate level of awareness and memory of one’s own cognitive tendencies, it is 

worth mentioning the possibility that the age-related discrepancies observed in the current study 

were inflated due to differences in metacognitive abilities (Maillet & Schacter, 2016). This 

potential limitation is especially important to consider in light of the fact the older adults 

reported higher levels of cognitive functioning than young adults in the present study, in 

alignment with other studies (e.g., Mecacci & Righi, 2006), which contradicts the general 

scientific consensus on the topic (e.g., Voineskos, et al., 2012;  Wilson et al., 2010; Deary et al., 

2009). Furthermore, older adults also tend to be more impacted more generally by the social 

desirability bias when responding to questionnaires than young adults (e.g., Cartensen & Cone, 

1983; Dijkstra et al., 2001). Therefore, experimental studies are required in order to confirm the 

age-related differences observed in the present study.  

Conclusion 

The studies presented in Chapters I and II suggest that the link between the tendency to 

experience boredom and mind-wandering is conserved across the lifespan, both of which may 

play important roles in prompting an individual to seek more stimulating ways to engage with 

the world. Chapter I suggests that individuals prone to boredom and mindwandering experience 

the day-to-day impacts of a disability (i.e., hearing loss) as more severe relative to those less 

susceptible to such cognitive phenomena. In turn, a more intensely-negative subjective 

experience of hearing loss may make the boredom-prone individual more motivated to pursue 

treatments to alleviate such stimulatory barriers than their less boredom-prone counterparts. In 

this theoretical framework, a stronger susceptibility to experiencing boredom and attentional 

lapses can help guide an individual into making proactive, beneficial decisions regarding their 

health. While it is certainly possible that individuals who experience boredom and mind-

wandering more frequently simply have an enhanced awareness of aversive physical or mental 

feelings, we expect that this effect would be even further exacerbated with hearing loss, given 

https://www.tandfonline.com/doi/full/10.1080/07317115.2012.660411?casa_token=H5MSXONhwiAAAAAA%3A7iLrayfmI8MtXo2FkLbvIct257a1nZsvkHukSN0nJ2IXp5sXdUdC5h-PqwzcRgsa1Mk2QHJEM4qeXw
https://www.tandfonline.com/doi/full/10.1080/07317115.2012.660411?casa_token=H5MSXONhwiAAAAAA%3A7iLrayfmI8MtXo2FkLbvIct257a1nZsvkHukSN0nJ2IXp5sXdUdC5h-PqwzcRgsa1Mk2QHJEM4qeXw
https://www.tandfonline.com/doi/full/10.1080/07317115.2012.660411?casa_token=H5MSXONhwiAAAAAA%3A7iLrayfmI8MtXo2FkLbvIct257a1nZsvkHukSN0nJ2IXp5sXdUdC5h-PqwzcRgsa1Mk2QHJEM4qeXw
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the direct impact it has on one’s ability to perceive their auditory environment. Effective 

perception of auditory stimuli in one’s surroundings is essential for maintaining conversations, 

hearing the TV or radio, listening to or performing music, among other activities that satisfy the 

inherent human need for stimulatory engagement. However, adaptive behavioural changes 

precipitated by boredom and attentional disengagement are likely neither limited to health issues 

nor just older adults. 

 

Chapter II revealed that although the relationship between boredom and mindwandering 

was equivalently strong in young adults as in our older sample from Chapter I, younger 

participants were significantly more prone to experiencing both types of cognitive phenomena. 

In early adulthood, individuals face many major life changes and decisions, in which their 

choices can affect the long-term trajectory of their lives. Thus, a heightened sensitivity to feeling 

unfulfilled or that the difficulty of the current task at hand is incongruent with their skill level 

would offer the advantage of informing a young individual that they need to pursue a different 

activity. This may, for example, help an individual recognize their lack of satisfaction in a certain 

job position, educational pathway, relationship, or other life circumstance, and pursue other 

endeavours prior to entering a long-term commitment. Further, younger adults may also innately 

require greater levels of cognitive stimulation to be satisfied than older adults. Akin to how 

individuals who are more prone to boredom and attentional lapses who suffer from a hearing 

impairment may be at an advantage if an adaptive behavioural response is provoked (i.e., they 

quickly adopt a hearing aid), perhaps young adults’ increased propensity to experience mind-

wandering and boredom is evident because this particular age group can derive greater benefits 

from such experiences than older adults.  

 

Results from Chapters I and II suggest that boredom may serve as an adaptive response to 

insufficient levels of stimulation by prompting an individual to seek more satisfying ways to 

engage with the world. To provide further support for this conceptual framework, research into 

the relationship between the tendency to experience boredom/attentional disengagement and 

hearing aid adoption should be assessed directly. It also remains unclear as to why certain 

individuals exhibit positive, adaptive behavioural reactions to boredom and attentional 

difficulties while others respond more poorly. For example, several studies have reported links 
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between boredom and mind-wandering and maladaptive behaviour, such as addictive tendencies 

(Mercer & Eastwood 2010; LePera, 2011) and reduced task performance (Bhana, 2010; 

Thackray et al., 1977; Scerbo 1998; Eastwood et al., 2012).  The current paper provides novel 

insights into how the propensity to experience boredom and mind-wandering shapes experiences 

such as perceptual difficulties, but there is a clear necessity for a deeper understanding of the 

intrinsic and extrinsic factors influencing whether outcomes of boredom and attentional 

disengagement are beneficial or detrimental.  
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Appendix A: Demographics and General Information 

Please circle the appropriate response or enter value when requested: 
Have you ever owned/used a hearing aid(s)? Yes No 

What is your sex? Male Female Other 

What is your age in years?     ______ years 

 

What is the highest level of 

education you have completed? 

Less than high 

school (< 12 

years) 

High 

school 

(12 years) 

Some 

college/university 

(13-15 years) 

Bachelor’s 

degree 

(16-17 years) 

Master’s/PhD/MD 

(18+ years) 

 

On a scale from 1 to 10, 1 being the worst and 10 being the 

best, how would you rate your overall hearing ability? 
1 2 3 4 5 6 7 8 9 10 
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Appendix B: Short Boredom Proneness Scale (SBPS; Struk et al., 2017) 

Please put an “x” in the appropriate box. 

Strongly 

Disagree 

 (1) 

2 3 

Neither 

Agree or 

Disagree  

(4) 

5 6 

Strongly 

Agree  

(7) 

I often find myself at “loose ends,” not knowing what to do.         

I find it hard to entertain myself.        

Many things I have to do are repetitive and monotonous.        

It takes more stimulation to get me going than most people.         

I don’t feel motivated by most things that I do.        

In most situations, it is hard for me to find something to do or see to 

keep me interested.  
 

   
  

 

Much of the time, I just sit around doing nothing.        

Unless I am doing something exciting, even dangerous, I feel half-dead 

and dull.  
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Appendix C: Mind-Wandering: Deliberate / Spontaneous Scale (MW-D / MW-S, Carriere et al., 

2013). 

 

Please put an “x” in the appropriate box. 
Rarely  

(1) 
2 3 

Sometimes 

(4) 
5 6 

A lot 

(7) 

MW-D        

I allow my thoughts to wander on purpose.        

I enjoy mind-wandering.        

I find mind-wandering is a good way to cope with boredom        

I allow myself to get absorbed in pleasant fantasy.        

MW-S        

I find my thoughts wandering spontaneously.        

When I mind-wander my thoughts tend to be pulled from topic 

to topic.  
 

   
  

 

It feels like I don't have control over when my mind wanders.        

I mind wander even when I'm supposed to be doing something 

else. 
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Appendix D: Hearing Handicap Inventory for Adults-Screening (HHIA; Newman et al. 1990; 

Newman et al. 1991; Ventry & Weinstein 1983). 

 
Please select NO, SOMETIMES, or YES for each question. Do not skip a question if you 

avoid a situation because of your hearing problem. If you wear hearing instruments, please 

answer the way you hear without hearing instruments.  

No Sometimes Yes 

Does a hearing problem cause you to feel embarrassed when you meet new people?     

Does a hearing problem cause you to feel frustrated when talking to a member of your family?     

Does a hearing problem cause you difficulty hearing/understanding co- workers, clients or 

customers?  
   

Do you feel handicapped by a hearing problem?     

Does a hearing problem cause you difficulty when visiting friends, relatives, or neighbors?     

Does a hearing problem cause you difficulty at the movies or in theaters?     

Does a hearing problem cause you to have arguments with family members?     

Does a hearing problem cause you difficulty when listening to television or radio?     

Do you feel that any difficulty with your hearing limits/hampers your personal or social life?     

Does a hearing problem cause you difficulty when in a restaurant with relatives or friends?     
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Appendix E: Listening Effort 

Please put an “x” in the appropriate box. 

 

In the past 7 days… 

Never  
Rarely 

(Once) 

Sometimes 

(Two or 

three 

times) 

Often 

(About 

once a 

day) 

Very 

often 

(Several 

times a 

day) 

I have had to work hard to understand what someone was 

saying ……….….……….….……….….……….….………. 
 

  
 

 

Carrying on a conversation has required a lot of effort …….      

Listening to the television or radio has been a significant 

strain ………...……………...……………...……………...… 
 

  
 

 

I have avoided talking to someone because it would have 

been more work than it would have been worth…………. 
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Appendix F: Self-reported Cognitive Functioning (PROMIS Cognitive Function and Abilities 

Scale-Short, Cella et al., 2007) 

Please put an “x” in the appropriate box.  

 

          In the past 7 days… 

Not 

at all  

A little 

bit 
Somewhat 

Quite 

a bit 

Very 

much 

My mind has been as sharp as usual…………………………………….…       

My memory has been as good as usual……………………………………      

My thinking has been as fast as usual …………………………………….      

I have been able to keep track of what I am doing, even if interrupted…..       

I have been able to think clearly without extra effort …………………….       

I have been able to remember things as easily as usual without extra effort.       

 

Please put an “x” in the appropriate box. 

 

In the past 7 days… 

Never  
Rarely 

(Once) 

Sometimes 

(Two or 

three 

times) 

Often 

(About 

once a 

day) 

Very 

often 

(Several 

times a 

day) 

My thinking has been slow…………………………………..      

It has seemed like my brain was not working as well as usual.      

I have had to work harder than usual to keep track of what I 

was doing…………………………………………………… 
 

  
 

 

I have had trouble shifting back and forth between different 

activities that require thinking ……………………………. 
 

  
 

 

I have had trouble forming thoughts………………………….      

I have had trouble adding or subtracting numbers in my head.       
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