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ABSTRACT 

Experience can change beliefs and expectations. However, little is known about how 

experiencing chronic pain affects pain beliefs and expectations and how changed 

pain beliefs and expectations affect pain level. The study explored the relationships 

between chronic pain, age, sex, future time perspective (FTP), catastrophisation, fear 

of pain, hypervigilance, and pain level, and pain and goals. Two studies were 

completed. In Study 1, 194 adults with chronic pain and 190 adults without chronic 

pain completed measures of catastrophisation, fear of pain, hypervigilance, and FTP. 

Three-way ANOVAs revealed no sex or age differences in catastrophisation, nor in 

hypervigilance in the non-pain adults, but there were age-sex differences in the 

chronic pain group. In fear of pain, there were age differences between the sexes but 

not between pain groups. Kruskal-Wallis tests revealed that as age advanced, FTP 

became more limited in females with and without chronic pain, but this trend was not 

seen in males. A hierarchical regression revealed age, catastrophisation, and fear of 

pain explained pain levels in the sample. Study 2 was a mixed-methods study of 23 

older adults with chronic pain and it revealed pain does not affect goals, and the 

participants desired social connection and freely chosen activity. The results of Study 

1 indicated that the psychology of chronic pain is affected by chronic pain, there are 

differences between males and females, and that FTP and sex did not explain pain 

perception. Study 2 supported the hypothesis that an imagined future is more positive 

than the present. The implications for pain and adult development, research, and 

clinical practice are discussed.  

Keywords: adult development, age differences, catastrophisation, chronic pain, fear 

avoidance, fear of pain, future time perspective, goals, hypervigilance, joint pain, 

middle-age, older adults, sex differences, young adults.  
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ABBREVIATIONS AND KEY DEFINITIONS 

Abbreviations: 

FAM = Fear Avoidance Model of Chronic Pain 

FTP = future time perspective 

 

Definitions of Key Variables 

Age. Age is the number of years a person has lived. 

Catastrophisation. Catastrophisation is the exaggerated thoughts about pain that are  

characterised by magnification, helplessness, and rumination (Sullivan et al., 

1995). 

Chronic pain. Chronic pain is the subjective meaning given to a distressing  

experience associated with actual or potential tissue damage that continues 

for three months or more (International Association for the Study of Pain, 

2020; Williams & Craig, 2016). 

Fear of pain. Fear of pain is the desire to take action to escape or avoid pain  

(McCracken et al., 1992). 

Future time perspective. Future time perspective is the amount of time believed or  

perceived left to live. When death or ends seem close, future perspective is 

limited, but when death or ends seem a long way off, future time perspective 

is expansive (Carstensen et al., 2003). 

Hypervigilance. Hypervigilance occurs when attention is highly alert to and focused  

on pain or pain-related stimuli. Typically, there is an increase in awareness of 

the possibility of pain and changes in the characteristics of pain (Roelofs et 

al., 2003). 

Pain level. Pain level is the subjective report of pain intensity over the previous 7  

days. . 

Pain perception. Pain perception is the systematic filtering and classification of   

pain -related stimuli into culturally and personally relevant patterns of 

meaning to make sense of unpleasant and intense physical sensation 

(Hollingshead et al., 2016a; Hollingshead et al., 2016b). 

Sex. Sex is the biological assignment of being male or female at birth.
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Chronic pain negatively affects the Australian economy, and the physical and 

mental health, families, and the social network of a significant number of 

Australians. Approximately 15.4% of Australians aged 15 years and over experience 

chronic pain (Miller et al., 2017) and the prevalence of chronic pain increases with 

age (Deloitte, 2019). Chronic pain, also known as persistent pain and long-term pain, 

is the subjective meaning given to a distressing experience associated with actual or 

potential tissue damage that continues for three months or more (International 

Association for the Study of Pain, 2020; Williams & Craig, 2016). Since Australia 

has an ageing population, the prevalence of chronic pain is expected to rise from 

15.0% of the Australian population (i.e., 3.2 million Australians) in to 2018 to 16.9% 

Australians (i.e., 5.23 million Australians) by 2050 (Deloitte, 2019). In 2018, the 

prevalence of chronic pain in males and females was approximately 20% until they 

were aged over 64 years. For females aged 65–69 years, the prevalence increased to 

23.4% but the prevalence for males aged 65–69 years remained steady at 20.8%. The 

prevalence of chronic pain in women continued to increase well into later life, with 

34.7% of females aged over 84 years reporting chronic pain, and the prevalence of 

chronic pain in males age over 84 years was 23.4% (Deloitte, 2019). From 2013 until 

2016, 21.3% of adult General Practitioner appointments were for chronic pain, and 

9.5% of the appointments were for arthritis, 6.8% for chronic back pain (González-

Chica et al., 2018).  

The cost of chronic pain to the Australian economy in 2018 was an estimated 

$78.2 billion. This cost included medical treatment, lost productivity, informal care, 

daily activity aids, and building modifications (Deloitte, 2019) but excluded 

complimentary/non-medical treatments such as acupressure and Bowen Therapy. 

The cost of treatment for chronic joint disease in 2008–2009 for osteoarthritis was 

$1.6 billion (Australian Institute of Health and Welfare, 2015a) and rheumatoid 

arthritis $355 million (Australian Institute of Health and Welfare, 2015b). These 

figures exclude the costs of allied health appointments, home modifications, 

pensions, sick leave, and welfare payments (Australian Institute of Health and 

Welfare, 2015a, 2015b).  

Chronic pain affects physical health by restricting movement, reducing 

fitness levels (Burke et al., 2015) and therefore adds further burden to health costs 

through the increased risk of cardiac disease, diabetes (Ivanova et al., 2017), obesity 

(Wiklund, 2016), and disability (Rooij et al., 2016a; Rooij et al., 2016b). Chronic 
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pain is accompanied by physical and psychological suffering (Snelgrove et al., 

2013), and personal and social costs (Toye et al., 2017), which can be traced to 

difficulty in finding supportive employment (Grant et al., 2019; Toye et al., 2016), 

changes in family roles (Van Huet et al., 2009), broken family relationships (Bee et 

al., 2016; Devan et al., 2018), and smaller friendship and support circles (Burke et 

al., 2015; Crowe et al., 2017). People with chronic pain frequently feel 

misunderstood (Stenland & Sanders, 2018a; Stenland & Sanders, 2018b) and not 

believed (Clarke et al., 2014; Ojala et al., 2015), and this contributes to suffering 

through low levels of self-esteem, mood (Bunzli et al., 2013), wellbeing, reduced 

quality of life (Deloitte, 2019), depression, and anxiety (Burke et al., 2015, Reid et 

al., 2003). 

Given the high economic costs associated with health care and the suffering 

associated with chronic pain, it is important to understand how chronic pain develops 

and is perceived by people with chronic pain. By increasing our understanding of 

chronic pain and translating this understanding into clinical practice, treatment 

effectiveness will increase, and the economic cost and personal suffering will 

decrease. Therefore, the aim of the current project is to make meaningful and 

translational contributions to the fields of pain and adult development science to 

improve the lives of people with chronic pain. 

1.2 Gaps of Knowledge 

 To address the gap of knowledge in how age, sex, and pain affect the 

psychology of chronic pain, the current project will investigate how age, sex, and 

pain affect catastrophisation (exaggerated thoughts about pain; Sullivan et al., 1995), 

fear of pain (the desire to take action to escape or avoid pain; McCracken et al., 

1992), and hypervigilance (attention is highly alert to and focused on pain or a pain-

related stimuli; Roelofs et al., 2003) within the context of the Fear Avoidance Model 

of Chronic Pain (FAM, Vlaeyen & Linton, 2012). The FAM is a psychosocial model 

of nociceptive pain that describes the development and maintenance of chronic pain. 

According to the FAM, a threating pain-related stimulus starts a cycle of 

catastrophisation, fear of pain and hypervigilance which intensifies the pain 

experience, reduces activity, and increases the risk of disability (Vlaeyen & Linton, 

2012).  

The current project will also examine the role of future time perspective 

(FTP; the amount of time believed or perceived left to live; Carstensen et al., 2003) 
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in pain perception and to determine if integrating the FTP into the FAM improves the 

ability of the FAM to predict the pain level of adults with chronic pain. FTP is a 

construct of the Socioemotional Selectivity Theory (Carstensen et al., 2003). 

According to this theory, FTP affects goals and cognition, and how FTP affects goals 

and cognition depends on whether FTP is expansive (the belief that death is still a 

long way off) or limited (the belief that death is getting close, and time is limited). 

Expansive FTP is characterised by instrumental goals and limited FTP by goals that 

maximise wellbeing (Liao & Carstensen, 2018). FTP is being examined because a 

tenet of FAM is that personal priorities shape the pain experience (Vlaeyen & 

Linton, 2012), and the type of goals (e.g., pain vs non-pain goals) affect pain 

experience. Young adults have an expansive FTP and may focus goals related to pain 

control or coping and therefore have a greater tendency to focus on pain-related 

information. In contrast, older adults have a limited FTP, and may focus on non-pain 

goals because they know what coping strategies work for them and therefore could 

be more inclined to focus on wellbeing rather than pain. To date, age differences in 

the goals of people with pain and the effect FTP has on pain are unexplored. 

Therefore, an aim of the current study is to determine if FTP affects pain. 

 Including FTP into the FAM also facilitates the exploration of another little 

understood subject in pain research: how do older adults with chronic pain determine 

their goals. Understanding what is important to older adults with chronic pain will 

shed light on the degree to which pain shapes older adults’ views of their future. 

Thus, the current study aims to identify the goals held by older adults.  

1.2.1 The Need for New Pain Models 

Our knowledge of chronic pain has expanded quickly since the 1970s because 

of technological advances such as fMRI, the refinement of qualitative research 

methods, statistical analysis, and the emergence of theoretical frameworks such as 

the Gate Control Theory (Melzack & Wall, 1965), the Fear-Avoidance Model of 

Chronic Pain (FAM; Vlaeyen & Linton, 2012), the Neuromatrix (Melzack & Katz, 

2014), and Threat Interpretation model of pain (Todd et al., 2015). However, there 

remains an urgent need for continued advances in pain theory, and the translation of 

theory into the clinical setting and public knowledge. In 2009, Gagliese pointed out 

the need for theoretical frameworks that “examine the mechanisms for age-related 

patterns” of pain (p. 343). Eccleston and Crombez (2017) also argued for the ongoing 

development and empirical testing of psychological pain theory to understand the 
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psychological mechanisms associated with pain to improve treatment effectiveness. 

The current project was developed in response to Gagliese (2009), and Eccleston and 

Crombez (2017) by providing a new perspective for understanding chronic pain by 

understanding how age-related cognitive change in adults with chronic pain affects 

pain perception. Indeed, the major reason for doing this project was because there is 

little understanding about how ageing affects the risk factors for chronic pain 

development.  

A starting point in understanding the effect of ageing on pain perception is to  

further push the knowledge boundaries of age and sex (the biological assignment of 

male and female at birth) and differences in pain perception (the systematic filtering 

and classifying pain-related stimuli into culturally and personally relevant patterns of 

meaning to make sense of unpleasant and intense physical sensations; Hollingshead 

et al., 2016a; Hollingshead et al., 2016b). There is a growing body of research  

exploring individual differences in pain, especially age and sex differences in 

biological pain sciences, but little in psychosocial pain research. Although biological 

explanations of age and sex differences in chronic pain help to understand individual 

differences and changes in pain perception, they ignore the role of learning in how 

people pay attention to, make sense of, cope with, and perceive chronic pain. 

Importantly, understanding these psychological contributions to pain perception is 

important because pain is a subjective experience (IASP, 2020) and therefore it is 

critical to listen to people’s explanations and descriptions of pain and how they live 

with pain to move pain science forward. However, we do not know how the meaning 

and descriptions of pain change across adulthood, and this is surprising given that 

adult development research found age differences in cognition (Samanez-Larkin et 

al., 2014). 

Young adults and older adults are differentiated not only by chronological 

age and physiological slowing but also by life experience and cognition. To put it 

another way, living has taught older adults what coping strategies work best for them 

(Baltes et al., 2006; see also Freund & Baltes, 2002). Therefore, older adults are 

more likely to know what to expect when they are in pain and which coping 

strategies work best for them compared to young adults, and this is likely to affect 

pain. 

 Sex is another important consideration when understanding pain. 

Demographic data reveal females are more likely to have a chronic pain condition 
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than males. In other words, sex is a risk factor for chronic pain (Edwards et al., 2016; 

Edwards, 2018). It is also widely accepted that biological and socialisation 

differences contribute sex differences in the psychology of chronic pain (Jäncke, 

2018). However, males and females get older, but we do not know if ageing affects 

sex differences in pain perception and nor do we understand the influence of chronic 

pain on pain perception as people age. 

1.3 The Research Questions 

Although age and sex differences in cognition are well documented outside 

pain research and chronic pain occurs across adulthood, little is known about how a 

history of chronic pain, age, and sex affects pain psychology across adulthood. 

Therefore, this study will answer the questions (a) how does age and sex affect 

catastrophisation, fear of pain, hypervigilance, and FTP, (b) does age and sex affect 

psychological pain constructs of people with chronic joint pain and people who have 

no chronic pain in the same way, (c) does FTP contribute to pain level after 

accounting for catastrophisation, fear of pain, hypervigilance, and (d) does pain 

shape the goals of older adults with chronic pain.  

The current project is important because the answers to these questions will 

contribute to the fields of pain psychology and adult development, by identifying 

differences in catastrophisation, fear of pain, hypervigilance, and FTP between 

young adults, middle-aged, and older adults, men and women in each age group, and 

men and women with and without chronic pain. Additionally, discovering how older 

adults with chronic pain determine their goals will contribute to the fields of adult 

development, gerontology, and pain psychology. 

1.4 Methodological Overview 

Two studies were undertaken to address the research questions. The 

participants in Study 1 were university staff and students, members of closed chronic 

pain Facebook support groups, and Mturk workers. The participants were aged 17–

88 years old, and they completed a demographic questionnaire, and questionnaires 

measuring catastrophisation, fear of pain, hypervigilance, and FTP. Chronic pain 

participants also completed a pain history questionnaire and a pain interference 

questionnaire. A series of three-way analysis of variances (ANOVA) identified how 

age (young adults vs middle-age vs older adults), sex (males vs females), and chronic 

pain (adults with chronic pain vs adults without chronic pain) affected 

catastrophisation, fear of pain, hypervigilance, and FTP. A hierarchical multiple 
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regression determined the extent to which age, sex, catastrophisation, fear of pain, 

hypervigilance, and FTP contributed to pain level (i.e., pain intensity over the last 

seven days) 

The Study 2 participants were aged 60–93 years and had chronic join pain. 

The study was an experiment, and FTP was manipulated by asking participants to 

imagine a shortened or an extended life expectancy, and then write about how the 

change in life trajectory influenced their goals. The written responses and the 

research assistants’ field notes were analysed using content analysis to categorise 

goals, and the number of participants who mentioned a goal category was tallied and 

ranked to determine the common goals of older adults with chronic pain. 

1.5 Assumptions and Delimitations 

Assumption 1 

Pain is a complex biopsychosocial phenomenon. Biological explanations of 

pain do not adequately explain chronic pain development or differences in pain 

because pain is a subjective experience (IASP, 2020). The subjective nature of pain 

means that psychological explanations of pain are critical in explaining differences in 

pain. 

Assumption 2 

Catastrophisation, fear of pain, and hypervigilance explain a significant 

amount of pain, are the core constructs of FAM, and are well-studied in literature 

(Crombez et al., 2012; Eccleston & Crombez, 1999; Leeuw et al., 2007; Vlaeyen et 

al., 2016). Therefore, catastrophisation, fear of pain, and hypervigilance are a good 

place to start exploring the effect of age and sex on pain perception.  

Assumption 3  

FTP is an adequate theoretical framework through which to study and explain 

age differences in pain perception, as it is used to explain age differences in 

cognition, including attention, goals, decision making (Löckenhoff & Carstensen, 

2007), attentional bias (Mather & Knight, 2005), and cognition (Demeyer & De 

Raedt, 2013). 

Assumption 4 

People with chronic joint pain will share the belief that the movement of 

painful joints will increase the risk of (re)injury and disability whether their chronic 

joint pain caused by sudden acute injury, have a gradual onset, is caused by 

inflammation of the joints, or has no known cause. 
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Limitation 1 

The International Association for the Study of Pain recommends that all pain 

studies focus on a single type of pain, as pain characteristics and pain psychology can 

differ between pain types (see Dworkin et al., 2005; Dworkin et al., 2008; Dworkin 

et al., 2015). Therefore, the current project will focus on adults who have chronic 

joint pain because chronic joint pain is the most common form of chronic pain and, 

as discussed earlier, increases in prevalence as people age. 

Limitation 2 

 Children were excluded because it is thought children perceive pain 

differently than adults, for example, although children catastrophise about pain, they 

are more likely to worry about their pain (Eccleston, 2012). Further, the measures 

used in the study are only validated for adults, and Socioemotional Selectivity 

Theory is a theory of adult development. Thus, is not suitable to include children in 

the current project. 

Male/Female and Men/Women 

Strictly speaking, men and women refer to gender, and male and female refer 

to biological assignment male or female sex organs at birth. However, many pain and 

psychology studies do not distinguish between sex and gender when using the terms 

men and women, and therefore, Chapters 1 and 2 use men and women. The current 

project did not measure gender, and because gender is an emerging sub-field in pain 

studies, Chapters 3, 4, and 5 will use the sex terms male and female. 

1.6 Outline of the Thesis 

The current thesis uses the guidelines set out by Perry (2013). The formatting 

is generally in keeping with the American Psychological Association 7th Edition 

style. Each chapter begins with a brief summary of the previous chapter, the chapter 

aim and structure outline and concludes with a summary of the key points. 

Chapter 1 provides the framework and background of the current thesis. 

Chapter 2 provides a comprehensive review of the FAM, catastrophisation, the fear 

of pain, hypervigilance, the FTP, and goal setting to identify the gaps of knowledge, 

and to state the research questions. Chapters 3 and 4 discuss Studies 1 and 2, 

respectively. Study 1 uses quantitative analysis to reveal the effect of age, sex, and 

pain on catastrophisation, the fear of pain, hypervigilance, and FTP, and the 

contribution of these variables to pain perception. Study 2 uses mixed methods to 

reveal the goals of older adults with chronic pain and the role of pain in their goals. 



9 

 

Chapter 5 is the discussion and includes recommendations for future research and the 

conclusion. 

1.7 Conclusion 

This chapter has laid the foundations for the thesis by highlighting that this 

project is needed to expand the current knowledge of pain by exploring age and sex 

differences in catastrophisation, fear of pain, hypervigilance, and FTP, to determine 

if FTP and sex explain age differences in pain perception, and to explore the goals of 

adults with chronic joint pain. Chapter 1 has also provided an outline of this thesis. 

The next chapter is an in-depth exploration of the research questions. 
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When pain occurs in joints, it is often interpreted as a sign of joint injury or 

disease that threatens the normal joint function. An automatic response to joint pain 

is to immobilise the painful joint by keeping it still or restricting movement so the 

joint is protected from damage. Although protecting joints in acute pain helps the 

healing process, and restricted movement reduces muscle tone and strength, 

increases joint stiffness, and increases the risk of chronic pain, and therefore is 

unhelpful beyond normal healing time. 

 Although pain most people associate joint pain with joint damage, pain level 

not a reliable indicator of the degree of joint damage, joint damage is not always 

evident in chronic joint pain, and the level of inflammatory biomarkers in rheumatoid 

arthritis is not a reliable predictor of pain level (Arendt-Nielsen, 2017). Thus, it is 

unusual for recent joint pain research to study components of bodily systems such as 

the musculoskeletal system in isolation. Instead, research studies the interaction 

between systems such as the interaction between the immune system and the nervous 

system (Sorge et al., 2016, see also Pinho-Riberior et al., 2017; Rosen et al., 2017). 

Pain research includes epigenetics, spinal plasticity, nociceptor sensory neuron–

immune system interactions (Bai et al., 2017; Denk et al., 2014; North et al., 2019), 

and brain plasticity (Malfliet et al., 2017). A relatively new branch of neurological 

science, connectome, examines the interface of attention circuits and pain circuits in 

the brain to explore how and why pain levels change over time (Kucyi & Davis, 

2015, 2017). Thus, joint pain is a complex phenomenon, and joint pathology and 

disease pathology may play a small, if any, role in joint pain.  

2.1 Individual Differences in Pain 

 Age and sex are known to contributed to joint pain and are easily identifiable 

and measurable risk factors in the development of chronic pain, and represent 

important biological, psychological, and social processes contributions to pain 

(Fillingim, 2017). This chapter begins with a description of sex and age differences 

in pain characteristics, the biological systems, and psychosocial constructs implicated 

in pain. Next, the FAM is introduced, and a discussion of the role of operant and 

classical learning in pain perception, age and sex differences in learning follows. 

Next is a description of the relationships between catastrophisation, fear of pain, and 

hypervigilance, and age and sex differences in these constructs. Then, the 

Socioemotional Selectivity Theory is introduced and contrasted with the FAM and 

followed by a description of the. The FTP. Next is a discussion about the importance 
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of goals in pain, age differences in future thinking, and how future thinking shapes 

goals. Finally, the current study’s aims, methodology, and hypotheses are 

summarised.  

2.1.1 Pain Characteristics 

2.1.1.1 Sex Differences. Pain sensitivity is a fundamental difference between 

men and women. The pain threshold and tolerance of women is lower than men 

(Fillingim, 2017). For example, women who were assessed for shoulder surgery 

report more severe shoulder pain and greater sensitivity to experimental pressure 

pain compared to men who were assessed for shoulder surgery (Kindler et al., 2011). 

Women are also at a greater risk of developing chronic pain than men (Edwards et 

al., 2016) and women with arthritis reported more severe pain and more frequent 

pain episodes than men with arthritis (Gagliese & Melzack, 1997). In contrast, men 

with fibromyalgia are more likely to report higher pain levels than women (Racine et 

al., 2015). Therefore, although women are more sensitive to acute pain than men, the 

type of chronic pain determines sex differences in pain characteristics. 

2.1.1.2 Age differences. Older adults describe different types of pain 

differently to young adults. For example, compared to young adults, older adults 

have more severe joint pain (Gibson & Helme, 2001) and more frequently report 

constant pain (Reid et al., 2002), but for all other pain, older adults report less severe 

pain than younger adults (Gibson & Helme, 2001). Further, older adults have lower 

thermal threshold than young adults, and this difference increases as the age gap 

widens. Although older adults have a slightly lower mechanical pain threshold than 

younger adults, the differences are unaffected by age (Lautenbacher et al., 2017). 

Thus, age differences in the description of pain depend on the type of pain. 

2.1.2 Biological Differences 

2.1.2.1 Sex Differences. Biological differences between men and women can 

explain some differences in pain perception (Fillingim, 2017). For example, 

oestrogen (Cairns & Gazerani, 2009), progesterone (Schertzinger et al., 2018), and 

testosterone (Choi et al., 2017; Freystaetter et al., 2019) have distinct contributions to 

pain severity. Oestrogen appears to have in an important role as an anti-inflammatory 

and progesterone an inflammatory role in women (Bruce-Keller et al., 2000; 

Mohammad et al., 2018; Villa et al., 2015) but the role of oestrogen and progesterone 

in men’s pain is not well understood (Choi et al., 2017). The neural pain pathways in 

men and women are different, and testosterone is responsible for the men’s 
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neurological pain pathways. (North et al., 2020; Rosen et al., 2017; Sorge et al., 

2016). Thus, sex hormones affect pain processing. 

2.1.2.2 Age Differences. Because joint pain is often the product of peripheral 

pain and central sensitisation (Arendt-Nielsen et al., 2015; Arendt-Nielsen, 2017b; 

Blyth & Noguchi, 2017; Fu et al., 2018; Neogi et al., 2016; Petterson et al., 2019) the 

reasons for age differences in chronic pain joint is complex. For example, older 

adults may experience enhanced peripheral pain because of age-related change in the 

activity of a neuropeptide, Substance P, a neural transmitter that enhances neural pain 

message transmission and contributes to inflammation in arthritis (Chui et al., 2012; 

Muñoz et al., 2014). Further, Substance P is higher in older adults than young adults, 

suggesting that older adults are more at risk of joint pain associated with arthritis 

than young adults.  

   In contrast to Substance P, the neurotransmitter β-endorphin reduces pain by 

preventing the peripheral somatosensory neurons from firing (Machelska, 2007). An 

experiment examined the response of Substance P and β-endorphins in older and 

young adults during a cold pressor task and contact heat pain (Riley et al., 2017). It 

was found that the blood levels of Substance P and β-endorphin took longer to peak 

in older adults than young adults, and in older adults, the levels of Substance P 

continued to increase for 30 minutes in older adults after a cold pressor test but 

slowly decreased in young adults (Riley et al., 2017). In contrast, 30 minutes after 

the test, β-endorphins peaked in young and older adults and returned to baseline 

(Riley et al., 2017). These findings are evidence of physiological age differences in 

how young and older adults respond to pain and why young adults recover more 

quickly from painful events than older adults.  

Age-related changes also occur in the communication between mast cells and 

microglia and may affect central sensitisation. Microglia and mast cells work 

together to regulate pain. In an ageing immune system, microglia generate pain 

signals by initiating and sustaining neuroinflammation in the dorsal spinal horn and 

spine. The mast cells congregate in large numbers in the brain’s somatosensory 

cortex and frontal cortex, brain regions responsible for the interpretation of pain 

signals and for bringing pain to consciousness. As people age, mast cells become 

more reactive to pro-inflammatory mediators released by the microglia, suggesting 

peripheral pain is more likely to be generated in the central nervous system of older 

adults than younger adults. This effect of ageing may provide part of the reason older 
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adults exhibit more symptoms of central sensitisation than young adults (Hore & 

Denk, 2019; Skaper, 2015). 

2.1.3 Psychosocial Differences: Sex vs Gender 

Although the biological changes that occur with ageing explain some sex and 

age differences in pain perception, biological change does not explain how 

neurological messages are interpreted by the brain nor how changes in pain beliefs, 

mood, and social settings change the experience of pain (Sullivan & Derbyshire, 

2015). Understanding these differences requires an examination of the psychosocial 

differences in sex and age.  

Pain research often uses the terms of sex and gender interchangeably. 

However, from a psychosocial perspective, sex and gender are different constructs. 

Sex is the biological assignment of male or female reproductive organs and, as 

discussed in the previous section, differences in sex hormones affect pain pathology. 

Gender is the culturally normed behaviours, interests, and the life choices (e.g., 

career and leisure activities) that make men ‘real men’ and women ‘real women’ 

(Boerner et al., 2018; Samulowitz et al., 2018), and gender affects pain expectations, 

pain level, pain behaviour, pain beliefs, and coping (Pool et al., 2007).  

Wise et al. (2002) argued that gender is a better predictor of pain threshold 

than sex.  For example, informing people about their gender’s normal pain tolerance 

in a cold pressor test was found to attenuate gender differences in pain tolerance and 

pain level, but when people were not informed about their gender pain tolerance, 

men had a higher pain tolerance and lower pain levels than women (Robinson et al., 

2003). Thus, socialisation shapes the pain experience of men and women by 

informing them of their gender’s normal or expected pain experience.  

Studies exploring gender identity add weight to the importance of gender 

differences in pain research. Vigil et al. (2014) compared the pain sensitivity of 

lesbian, bisexual, and heterosexual women, and they found that pain threshold and 

tolerance increased as the women’s dispositional masculinity increased. Pool et al. 

(2007) also explored the influence of gender identity on pain and found that men 

who identified strongly with the ideal male had a higher pain threshold and tolerance 

than men who weakly identified with the ideal male, and women who identified 

strongly with the ideal woman. Thus, the degree to which a person identifies with the 

cultural definition of man and women affects how they experience pain. 

There are also differences in pain coping, pain activity, and mental health 
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between men and women. For example, women with chronic musculoskeletal pain 

are more accepting of their pain, engaged in more valued activity but less physical 

activity, have less fear of painful movement, and have less anxiety and depression 

than men with chronic musculoskeletal pain (Rovner et al., 2017). Another study 

found women attending a pain clinic were less fearful of pain movement, less 

inclined to believe that their pain was harmful, and more likely to overdo activity 

than men (Racine et al., 2020). These are important findings because they show that 

socialisation affects the pain beliefs and activity of men and women.  

2.1.4 Mental Health  

There are age differences in health attitudes, coping, and mental health, and 

these may signal age differences in pain perception. For example, Wood et al. (2010) 

found people with chronic pain aged over 60 years had lower levels of depression 

and stress, compared to people with chronic pain aged under 60 years old. Anxiety 

was also significantly higher in people with chronic pain under 60 years old 

compared to people 61–70 years old, but here was no difference between under 60 

years old and over 70 years old (Wood et al., 2010). These findings suggest that 

young adults with chronic pain are at greater risk of mental health issues than older 

adults with chronic pain. 

2.1.5 Attitudes 

Attitudes toward pain and seeking medical help vary by age. For example, 

older adults with moderate osteoarthritis were found to accept pain as a part of 

ageing and therefore unlikely to seek treatment. In contrast middle-aged adults were 

less accepting of arthritic pain and more likely to seek medical help than older adults 

(Gignac et al. 2006). The acceptance of joint pain may also explain Edwards et al. 

(2006) finding that older adults with moderate osteoarthritis experienced less distress 

and pain interference than young adults. Further, Edwards et al. found the distress in 

older adults with chronic pain did not contribute to physical dysfunction, but 

contributed to dysfunction in young adults with chronic pain. 

2.1.6 Cognition and Coping 

Age differences in cognition and coping styles also affect pain level. For 

example, middle-aged who had joint pain were more likely to be hypervigilant than 

their older counterparts (Gignac et al., 2006), felt less helpless, and had a greater 

sense of life control than younger adults (Wittink et al., 2006). Older adults with 

rheumatoid arthritis were more likely to engage in avoidant coping than younger 
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adults with rheumatoid arthritis (Peláez-Ballestas et al., 2015), and older adults 

attending a chronic pain clinic reported less fear avoidance behaviour, less passive 

coping (Wittink et al., 2006).  

2.1.7 Age and Sex Interactions in Chronic Pain 

 The discussion has so far highlighted the effect of age and the effect of sex on 

pain perception. However, there is little research exploring if there are any 

interactions between age and sex on pain perception in people with chronic pain 

(Keogh, 2018), although there are a handful of experimental studies exploring sex-

age interactions on pain perception in healthy adults. One paper examined the age-

sex interaction on pressure pain threshold in healthy adults and found that women 

had lower pain thresholds than men, and older adults had lower pain thresholds than 

young adults but the threshold differences between women and men decreased with 

age (Girotti et al., 2019). Another paper examining the age-sex interaction on 

pressure pain threshold in healthy adults also found threshold decreased with age, 

however, the gender differences were only evident in young adults (Petrini et al., 

2015). Another paper failed to find age-sex interaction in hot or cold pain tolerance 

(Lue et al., 2018). These findings suggest sex-age interactions in pain threshold and 

tolerance of healthy adults depends on how pain is induced.  

 The interaction effect is expected because men and women grow older. Age 

related sex hormone changes (Cairns & Gazerani, 2009; Choi et al., 2017; Mohamad 

et al., 2019) are likely to affect an ageing immune system which could further 

differentiate pain perception between older men and older women, and between 

younger men and older men, and younger women and older women. Cultural 

expectations about men’s and women’s health profiles, beliefs, coping behaviour, and 

pain behaviour may also affect pain level and pain interference (Gignac et al., 2006). 

 Adult development research provides sound evidence of age differences in 

psychology, and this is attributed to effect of differences in amount and types of life 

experiences between young and older adults (Baltes et al., 2014; Baltes & 

Carstensen, 2003; Swirsky & Spanio, 2019). Age-related psychological changes 

include priorities and motivation (Reed & Carstensen, 2012; Valero et al., 2015), 

decision making (Löckenhoff & Carstensen, 2007), and the recall of positive and 

negative events (Kennedy et al., 2004). All these psychological constructs affect pain 

perception, and therefore age differences in these constructs are expected to change 

the pain experience. However, to the best of my knowledge, there is no published 
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research that explores how age affects these constructs within the context of chronic 

pain. 

2.1.8 Interim Summary and Implications for the FAM 

As seen from the summary above, although there is a growing body of 

knowledge about sex, gender and pain, and age and pain, there is very little 

knowledge about age-sex, and age-gender interactions in pain psychology, and, to the 

best of my knowledge, there is no literature investigating how age-sex interactions 

may be different between non-chronic pain and chronic pain populations. Therefore, 

the purpose of the current project is to explore age-sex interactions of three 

frequently used psychological pain constructs: catastrophisation, fear of pain, and 

hypervigilance, and determine if age-sex interactions of these constructs differ 

between chronic pain and non-chronic pain populations. The current project explores 

these constructs within the Fear Avoidance Model of Chronic Pain (FAM), since this 

model is well validated and used to predict pain. FAM also proposes that pain occurs 

within the context of competing priorities. However, according to adult development 

theory, priorities change throughout adulthood as people realise their mortality. The 

awareness of mortality is called future time perspective (FTP). The current project 

will determine the effect of age, sex, and pain on FTP, and if FTP contributes to pain 

perception. A review of FTP literature will follow the review of FAM. 

2.2 Fear Avoidance Model of Chronic pain 

For nearly 25 years, the Fear Avoidance Model of Chronic Pain (FAM; 

Vlaeyen et al., 2016) has dominated psychosocial pain research. According to the 

FAM, the risk of chronic pain and severe pain increases with high levels of 

catastrophisation, fear of pain, and hypervigilance. Catastrophisation is exaggerated 

negative thoughts and feelings that occur during or when thinking about a painful 

experience (Sullivan et al., 2001). The fear of pain is defined as the negative 

emotional response to pain that is a perceived threat (Leeuw & Vlaeyen, 2007). 

Hypervigilance is a state of increased alertness and sensitivity to actual or potential 

pain caused by the prioritised processing of pain-related stimuli (Adams & Turk, 

2018 Crombez et al., 2007). The core tenet of FAM is that catastrophisation triggers 

an increase in fear of pain, which triggers hypervigilance and results in disability and 

pain (Kroska, 2016; Vlaeyen et al., 2016; Volders et al., 2015). 

The FAM builds on the seminal work of Lethem et al. (1983) who 

hypothesised that fear of pain and learning are the mechanisms for changing acute 
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pain into chronic pain. Lethem et al. proposed that classical conditioning was 

responsible for pain prediction and the generalisation of pain to novel contexts or 

movement. They also proposed that operant learning was responsible for pain 

management (see also Vlaeyen, 2015).  

Vlaeyen et al. (1995) extended Lethem’s work by detailing operant 

conditioning’s role in chronic pain development by proposing that pain avoidance 

behaviour is a form of negative reinforcement and argued people are likely to repeat 

any activity that removes or avoids the aversive experience of pain. Vlaeyen and his 

team were also the first to assume catastrophisation was instrumental in the 

development of chronic pain and hypothesised that following a painful event, people 

who had high levels of pain catastrophisation were likely to enter a cycle of 

catastrophisation, fear of movement, avoidance behaviour, disability, and more pain. 

In contrast, people who had low levels of catastrophisation or did not catastrophise 

would use active coping strategies instead of avoiding pain and would recover. 

There have been several modifications of the FAM since 1995. In 2000, 

Vlaeyen and Linton added hypervigilance to the model because they assumed it 

contributed to avoidance behaviour. They also proposed that catastrophisation and 

fear of pain triggered hypervigilance, and that people feared pain because they were 

afraid of (re)injury. The model also recognised that negative mood and threatening 

illness information were key contributors to catastrophisation.  

In 2003, Norton and Asmundson proposed strengthening the FAM by 

including the physiological responses to fear and anxiety (e.g., rapid and pounding 

heartbeat, and increased breathing rate). However, Leeuw et al. (2007) argued that it 

is impossible to separate fear and anxiety in pain because threat is always present in 

pain. Thus, fear of pain incorporates pain anxiety and Leeuw et al.’s hypothesis 

remains part of the FAM.  

The FAM also prompted the development of several pain research projects 

which resulted in an expansion of the FAM theory. Two important theoretical 

developments were in the role of motivation in chronic pain (Van Damme et al., 

2010) and the role of threat in chronic pain (Todd et al., 2015). When Van Damme et 

al. (2010) first published the Motivational Perspective of Chronic Pain, they argued 

that pain perception is best understood from the perspective of goal pursuit and 

motivation because people with chronic pain frequently choose between controlling 

or avoiding pain, and completing important functional tasks such as personal 



19 

 

hygiene, cooking, and socialising. In 2012, Crombez et al. again stressed the 

importance of viewing chronic pain as a daily problem that may threaten a person’s 

ability to adequately complete important and valued daily tasks. A central assumption 

of the Motivational Perspective is that attentional focus is determined by the 

importance or value of goals. Therefore, when pain control goals are less important 

than non-pain goals, attentional focus will be on the stimuli related to the more 

important non-pain goals and not pain (Schrooten et al., 2012). People still 

experience pain when pursing non-pain goals (De Paepe et al., 2019) but pain 

avoidance behaviour is less likely to occur (Van Damme et al., 2012) or is attenuated 

(Claes et a. 2014). 

It is not always easy for people with chronic pain to disengage from pain-

related stimuli to focus on non-pain goals. Claes et al. (2015) divided healthy 

participants groups according to whether they (a) prioritised pain avoidance over 

receiving a reward, (b) prioritised reward over pain avoidance, or (c) thought pain 

avoidance and reward were equally important. The participants were then offered a 

reward for completing a task that may include painful movement. They found that 

regardless of priority, people would work for the reward, although people who 

prioritised reward over avoiding pain selected painful movement more often than 

people who prioritised avoiding pain. These findings indicate the importance of 

valued reward in motivating people to move despite pain (Claes et al., 2015) and that 

not everyone considers it important to avoid pain.  

In contrast, Esteve et al. (2017) divided patients with chronic musculoskeletal 

pain into four groups based on their level of activity avoidance and activity 

persistence. They found that patients who engaged in activity, persisted with activity, 

and had low levels of pacing were more positive and had less disability than those 

who avoided painful activity, did not persist with activity, and had high levels of 

pacing. Esteve et al. explained that the differences in groups were likely to be 

because of differences in the extent that people believed pain signals a physical 

threat. Bunzli et al. (2015a) found that people with chronic low back pain considered 

the threats associated with pain were functional loss and joint damage, and that the 

unpredictable and uncontrollable nature of joint pain makes pain threatening (Bunzli 

et al., 2015b). Thus, pain-related threat is associated with avoiding pain.  

 The threatening nature of pain affects cognition, attentional bias, and 

behaviour, and, according to the Threat Interpretation Model, the level of threat 
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determines attentional focus and the ease by which attention disengages from pain-

related stimuli (Todd et al., 2015). People learn to judge threat by what they are told 

about pain. For example, Van Damme et al. (2008) found that when people were told 

about the dangers of pain, catastrophisation and anxiety increased, and the 

participants found it more difficult to engage in tasks that would distract them from 

experimentally induced pain. Jackson et al. (2018) found the more threatening people 

found pictures of painful injuries and events (e.g., needles), their fear of pain 

increased as did the duration of attentional focus on the pictures. Durnez and Van 

Damme (2015) found attention focused on the area of the body where pain is 

expected. Thus, fear of threat is triggered by what one is told about pain, by 

observation, and experiencing pain. 

Not only does unambiguous pain-related stimuli such as experiencing or 

seeing pictures of painful injuries and event trigger fear of pain and affect attentional 

focus, but so do ambiguous stimuli in people with chronic pain. For example, Pincus 

et al. (1994) found that ambiguous words were more likely interpreted as pain-related 

by people with chronic pain than people without chronic pain. Moore et al. (2013) 

found that people with chronic pain have a reduced attentional span and impaired 

attention switching compared to people without chronic pain. Together, these 

findings show that the threat of bodily harm primes attentional focus, makes it 

difficult for attention to disengage from stimuli that are interpreted as pain-related, 

and impedes executive functioning. The FAM assimilated these findings into its 

theoretical framework and specified that chronic pain is likely to develop when pain 

is believed to threaten physical integrity and functioning (Vlaeyen et al., 2016). 

As the FAM has developed, four key themes emerged: (a) classical learning is 

the primary mechanism of pain prediction, (b) operant learning is the primary 

mechanism of pain control (Vlaeyen, 2015; Vlaeyen et al., 2016), (c) 

catastrophisation, fear of pain, and hypervigilance have unique roles in chronic pain, 

and (d) pain is innately threatening and interrupts cognition, but the degree of threat 

and interruption dependents on context (Vlaeyen and Linton, 2012). In other words, 

experience, values, and thoughts shape pain.  

 2.2.1 Classical Conditioning  

Classical conditioning is the learning process by which people learn to predict 

the likelihood of and the level of pain (Koban et al., 2018; Jepma et al., 2018; 

Meulders et al., 2013; Traxler et al., 2019) so appropriate protective behaviour is 



21 

 

activated (Vlaeyen, 2015). Classical conditioning contributes to chronic pain because 

repeatedly paired pain (an unconditioned stimulus) and movement (a conditioned 

stimulus), generates fear and muscle tension (an unconditioned response) and 

protective muscular activity (a conditioned response) which increases sensitivity to 

movement through the activation of nociceptive pathways (Harvie et al., 2017).  

The differential fear conditioning experimental paradigm explores aspects of 

classical learning which affect pain perception including the generalisation of pain to 

novel or new contexts (Meulders et al., 2015), the extinction of pain expectation 

(Biggs et al., 2017; Glogan et al., 2019), and relearning when and where to expect 

pain (den Hollander et al., 2015; Meulders et al., 2015). These experiments compare 

a threat or pain condition with a control or safety condition. In a threat or pain 

condition, the conditioned stimulus is paired with an unconditioned pain-related 

stimulus, but in the control condition, the conditioned stimulus is never paired with 

the pain-related stimulus. This experimental paradigm led to the discovery that pain 

generalisation occurs by grouping pain-related stimuli into similar perceptual (e.g., 

colour or shape) and general (e.g., trucks, dogs; Koban et al., 2018; Zaman et al., 

2015; Traxler et al., 2019) categories. Further, people with chronic pain over 

generalise pain-related stimuli to novel contexts and take longer to differentiate 

between safe (non-painful movement) and painful movement than people without 

chronic pain (Meulders et al., 2015). Together, these findings suggest people who 

have difficulty in learning to differentiate between threat and safety cues are more 

likely to develop chronic pain than people who do not have difficulty differentiating 

threat and safety (Harvie et al., 2017). 

The classical learning experiments have identified sex differences in 

predicting pain. Martin et al. (2018) conducted a classical learning experiment in 

which men and women experienced repeated induced heat and mechanical pain over 

two days to determine the mechanisms that affect pain generalisation. On Day 1 and 

2, participants were presented with two shapes on a computer screen: one that was 

paired with a pain stimulus, and the other was not paired with a painful stimulus. On 

Day 1 all participants went to the same laboratory, but on Day 2, half the men and 

women when to Day 1’s laboratory and where the experiment was repeated. The 

remaining participants went to a different laboratory where the experiment was 

repeated with a different research assistant. Martin et al. It was found that the women 

were not as accurate in predicting which shape was associated with pain as the men 
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on either day. Moreover, on Day 2, the men who used the same laboratory as Day 1 

reported more anxiety and higher levels of pain than women who used the same 

laboratory as Day 1. This suggests that men recalled the painful experience more 

accurately than women. Another classical learning experiment compared the pain 

levels of unpredictably painful movement in men and women found pain levels 

increased in women but remained constant for men (Meulders et al., 2012). Together, 

these findings suggest that there are sex differences in how fear of pain is learnt and 

subsequently in pain perception. 

2.2.3 Operant Conditioning 

Although classical conditioning explains pain expectancy, it does not explain 

why or how pain avoidance appears to perpetuate pain and becomes maladaptive. 

According to FAM, this paradox is best explained by operant conditioning. The core 

tenet of the operant conditioning is that the consequences of behaviour determine 

behaviour. (Adamczyk et al., 2019). For example, beneficial reward increases the 

likelihood of behaviour. Within the context of pain, avoiding pain by not moving, 

modifying movement, or taking pain medication is negative enforcement because the 

expected pain was avoided (Navratilova et al., 2012). Therefore, the behaviour that 

avoids pain is likely to be repeated.  

 2.2.3.1 In the Laboratory. Rodents are often used to explore operant 

conditioning because their pain behaviour mirrors human pain behaviour. Like 

humans, rodents are motivated to avoid painful movement (Anderson et al., 2013; 

Navratilova & Porreca et al., 2014), avoid places associated with pain (King et al., 

2007), and to self-administer analgesics to ease pain (Mavrikaki et al., 2017). 

Human experiments reveal reinforcement affects pain behaviour, and pain 

behaviour affects pain severity. For example, when research assistants positively 

reinforced grimacing, grimacing become more overt and pain severity was 

unchanged. However, when there was no response to grimacing, the grimacing 

decreased and pain severity decreased (Kunz et al., 2011). The tone of voice and 

what is said can also affect pain level. For example, explicit positive reinforcement 

such as being told, “You are doing well,” is likely to increase pain severity even 

though the strength of noxious stimulus is reduced or held constant. In contrast, pain 

severity reflects decreases or constancy of a noxious stimuli if there are no comments 

or participants receive a neutral, “thank you,” (Jolliffe & Nicholas, 2004; Linton & 

Gotestam, 1985). Together, these experiments support the notion that reinforcement 
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has a significant role in predicting pain severity and shaping pain behaviour. 

Another study revealed that the avoidance of pain reinforces avoidance 

behaviour. Participants hit a target by choosing one of three movements: (a) 

movement that was always painful but took little effort, (b) unpredictable pain on a 

movement that took little effort, and (c) pain-free movement that took more effort 

than the painful movements. The analysis revealed that although pain-free movement 

took more effort, pain-free movement was engaged more frequently than the other 

movements (Meulders et al., 2016). No reinforcement was received from the 

researcher and therefore, the behaviour reinforcement was the absence and presence 

of pain.  

Recent operant learning experiments also found that participants will endure 

pain to receive a valued reward despite being fearful (Claes, Karos, Meulders et al., 

2014) and reluctant (Claes et al., 2016) to engage in painful movement (Claes et al., 

2016, Claes, Karos, Meulders et al., 2014). Further, people will strive to receive a 

highly valued reward, even if the only way to receive the reward is to experience 

pain (Claes et al., 2015). In fact, the participants who could only receive a reward by 

experiencing pain completed the task more quickly than people who received a 

reward by avoiding pain (Gandhi et al., 2013; Nees & Becker, 2018).  

These studies provide valuable insight into how reinforcement shapes pain 

perception, how fear of pain motivates people to avoid pain, and a valued reward 

attenuates pain avoidance. However, most laboratory studies exclude people with 

chronic pain, and operant conditioning studies comparing healthy people with people 

with chronic pain are rare. The following is a review and critical analysis of the two 

rare studies which compare healthy people with people with chronic pain.  

Becker et al. (2011) compared the effect of operant learning on pain 

sensitisation and habituation between healthy people, people with fibromyalgia, and 

people with fibromyalgia and irritable bowel syndrome. In this experiment, 

participants adjusted the temperature of heat pad so that the pain level remained 

constant during each trial and then predicted if the temperature would increase or 

decrease. At the beginning of the next trial, researchers would increase or decrease 

the temperature to punish or reinforce the participant response according to whether 

the condition was sensitisation or habituation learning. Becker et al. found that 

healthy participants and those who only had fibromyalgia learnt heat sensitisation, 

but people with fibromyalgia and irritable bowel syndrome failed to learn heat 
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sensitisation. Only healthy participants learnt habituation. This study showed that 

pain expectations and pain behaviour in healthy people are learnt through intrinsic 

operant conditioning, but compared to healthy people, intrinsic operant conditioning 

in people with chronic pain is impaired. 

In contrast, Flor et al. (2002) found that positive reinforcement (a smiley 

emoji and money earned on a computer screen), negative reinforcement (an emoji 

with a down-turned mouth and money deducted on a computer screen), and neutral 

feedback (an emoji with a straight mouth and no change in money) affected the 

severity of induced electrical stimulation pain in people receiving treatment for 

chronic back pain and healthy people. Flor et al. found that the rate of learning was 

the same in both groups, but extinction phase of the experiment was longer in the 

chronic pain group. They suggested that people with chronic pain might be more 

susceptible to operant conditioning, and previous pain may be a risk factor in chronic 

pain development. The Flor et al. and Becker et al. (2011) findings also suggest the 

effect of operant learning on pain level in chronic pain depends on the mode of 

reinforcement, how pain is induced, and type of chronic pain. 

A limitation Flor et al. (2002) and Becker et al. (2011) is that although they 

reported the mean age and standard deviation of each participant, they did not report 

the age range. Omitting the age range in pain learning research is common. For 

example, Adamcyzk et al. (2019) completed a systematic literature review and meta-

analysis of the effect of experimental operant conditioning on pain level in healthy 

adults and found the range of the mean age of participants was 21.5–47.4 years old 

and standard deviations was 1.58–9.50 years old, showing that the age ranges were 

limited (Adamcyzk et al., 2019). Of the eight papers in the meta-analysis, only two 

reported the age range, the largest of which was 17–54 years old and 78% of the 

participants were women. Although Adamcyzk et al. found operant condition 

modulated pain levels, there was a risk of bias in all the papers, and the sample sizes 

for each experiment was small (Adamczyk et al., 2019). 

 2.2.3.2 In the Real World. Reinforcement extends beyond the laboratory and 

into the home. It begins in childhood when parents respond to children’s hurts and 

when children observe the pain behaviour of their parents (Huguet et al., 2016; Page 

et al., 2013; Rabbitts et al. 2015). Parental responses to pain also influence what a 

child accepts as gender specific pain behaviour. In adulthood, the quality of social 

support given by spouses (Flor et al., 1987; Ginting et al., 2011; Montoya et al., 
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2004; Pow et al., 2018) and others, reinforces pain behaviour and pain level into later 

life (Bernardes et al., 2017) suggesting that pain behaviour and beliefs are likely to 

change throughout adulthood. 

2.2.4 Interim Summary 

In summary, this section established that classical learning is a mechanism 

responsible for pain generalisation and operant conditioning is a mechanism 

responsible for pain modulation (Vlaeyen, 2015), and social learning shapes pain 

behaviour. Further, it was established that sex differences affect how men and women 

generalise pain stimuli. We will now focus on three of the main psychological risk 

factors for chronic pain: catastrophisation, fear of pain, and hypervigilance. 

2.3 Catastrophisation, Fear of Pain, and Hypervigilance: Effects of Chronic 

Pain, No Pain, Sex, and Age 

As discussed in Section 2.2 (pp. 17-20), the FAM proposes that risk of 

chronic pain development increases when a painful event triggers a cascade of 

cognitive processes that impact attention and behaviour. The cascade starts with 

catastrophisation, which heightens the fear of pain and hypervigilance. Fear of pain 

motivates people to avoid pain, hypervigilance prioritises the processing of pain-

related stimuli, and the effect of catastrophisation, fear of pain and hypervigilance is 

to increase pain. (Vlaeyen & Linton, 2012). 

Structural equation modelling is a statistical technique used to validate 

complex theoretical models and was used to validate the FAM using disability 

(Esteve et al., 2012, Esteve et al., 2013; Ramirez-Maestre et al., 2017; Seekatz et al., 

2016; Shim et al., 2018) and pain level (Cook et al., 2006; Sullivan et al., 2004) as 

the outcome measures. The pain level studies did not include hypervigilance and 

used a measure of the fear of (re)injury, a component of the fear of pain. There were 

differences in these studies that make them difficult to compare. For example, 

Sullivan et al. (2004) and Cook et al. (2006) used different age groups, and Sullivan 

et al. included sex, but Cook et al. excluded sex. Therefore, the studies are analysed 

separately. 

Sullivan et al. (2004) explored the effect of sex, catastrophising, fear of pain, 

and anxiety on pain level in a small group of young undergraduate students (mean 

age was 20.2 years old, standard deviation 3.7 years and a range of 18–40 years old) 

during a cold pressure test. They used the Fear of Pain Questionnaire-III to measure 

fear of pain. This questionnaire measures how fearful people are of specific pain e.g., 
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a broken bone or an injection. They found a strong correlation between 

catastrophisation and fear of pain, and that catastrophisation uniquely contributed to 

pain level although fear of pain did not. There was a significant relationship between 

sex and catastrophising, and sex and pain level, but no significant between sex and 

fear of pain. 

In contrast, Cook et al. (2006) explored the effect of age on the relationship 

between catastrophisation, fear of (re)injury, disability, and depression on pain level 

in a large group of mainly female patients aged 15–82 years who had chronic 

musculoskeletal and neuropathic pain and were attending a tertiary pain clinic. 

Although Cook et al. used Tampa Scale of Kinesiophobia, a measure of the fear of 

(re)injury as a measure of the fear of pain, they found a strong correlation between 

catastrophisation and fear of (re)injury. They also found fear of (re)injury mediated 

the relationship between catastrophisation and pain level and that this relationship 

was stronger in older adults than middle-aged adults although older adults had a 

lower level of a fear of (re)injury than middle-aged adults. 

Sullivan et al. (2004) revealed that there are no sex differences in the FAM 

for young adults, but it remains unknown whether sex differences are true for 

middle-aged and older adult who experience induced pain or have chronic pain. 

Cook et al. (2006) found that age affected the interaction of catastrophisation and 

fear of (re)injury, but future studies need to confirm if these findings can be extended 

to other aspects of fear of pain. Although the mechanisms between the constructs are 

poorly understood (Volders et al., 2015), knowledge about the constructs continues to 

grow. Thus, we will discuss catastrophisation, fear of pain, and hypervigilance, 

starting with a definition and then the effect of the variable on pain and the other 

variables. Next is an examination of the effect of sex and age, and finally we identify 

where a gap of knowledge exists. 

2.3.1 Fear of Pain  

Fear of pain is the present emotional state associated with an imminent threat 

of pain, the anticipation of pain (Carleton & Asmundson, 2009; Leeuw et al., 2006), 

and the negative outcomes of pain (McCracken et al., 1992) such as suffering, lost 

physical function, and physical damage (Bunzli et al., 2015). The fear of pain is 

characterised by fear and anxiety, and the desire to flee from current pain and to 

avoid future pain (Leeuw et al., 2006; San-Antolin et al., 2020).  

The level of the fear of pain predicts future pain level. For example, high 



27 

 

levels of the fear of pain after surgery predicted pain levels six months after surgery 

(Archer et al., 2014) and the anticipation of pain mediates this relationship (He et al., 

2014; Labrenz et al., 2016). Pain level also predicts fear of pain (Gheldof et al., 

2010). Together, the results indicate a bi-directional relationship between fear of pain 

and pain level (Gheldof et al., 2010; Kroska, 2018), that is, as the fear of pain 

increases, pain level increases, and as pain level increases the fear of pain increases 

(Krosta et al., 2016; Sullivan et al., 2009). 

Fear of pain differs from other forms of fear because fear of pain and anxiety 

about future pain often coexists (Leeuw et al., 2006). Theoretically, current threats 

activate fear, and fear arouses the sympathetic nervous system, which triggers the 

defensive behaviours of fight, flight, and freeze. In contrast, potential future threats 

activate anxiety, which also arouses the sympathetic nervous system. The activation 

of defensive or avoidance behaviour reduces the sympathetic neural arousal because 

pain is avoided or pain severity decreases (Leeuw et al., 2006). Relief from the 

arousal associated is short term because avoiding movement causes joint tissue and 

muscles to weaken and atrophy, creating stiff joints, and increasing pain and 

disability (Gheldof et al., 2010; Karos et al., 2017). Paradoxically, the avoidance of 

pain also increases the fear of pain (Van Vliet et al., 2018). 

 An aspect of fear of pain pertinent to joint pain is kinesiophobia, fear of 

(re)injury, (Bunzli et al., 2015) and kinesiophobia is often measured in FAM research 

instead of a global fear of pain. Kinesiophobia affects how people change movement 

to avoid pain, for example, the speed of movement and the time of day that people 

are active and sedentary (Griffin et al., 2012). The relationship between 

kinesiophobia and disability is unrelated to the amount of daily activity but is related 

to how people modify movement to avoid pain (Carvalho et al., 2017; Selcuk et al., 

2020). Like the global fear of pain, kinesiophobia predicts long-term pain and 

disability (Luque-Suarez et al., 2017).  

People learn to fear pain as they experience pain (Van Vliet et a., 2018). 

Repeated painful experiences magnify fear of pain, and when a noxious stimulus 

stopped, fear of pain decreased to pre-painful event level (Karos et al., 2017; 

Meulders & Vlaeyen, 2012). Moreover, watching someone in pain (Giummarra et al., 

2017; Pool-Goudzwaard et al., 2018; Vandenbroucke et al., 2015) and listening to 

descriptions of pain (Olsson and Phelps, 2004) contribute a fear of pain because 

watching and listing to pain stimulate the same neural pathways as experiencing pain 
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(Fitzgibbon et al., 2010).  

Experimental studies provide important insight into how pain is learnt and 

generalised but are criticised as being simplistic because they do not capture the 

complexity of real-life pain contexts. Real-life contexts draw on pain knowledge, 

personal understandings of the causes of pain, and the meanings of pain which 

predict pain-related outcomes (Dunsmoor & Murphy, 2015). Further, sex and age 

affect pain learning but few experiments examine the interaction of sex and age (see 

Section 2.1.7 p.16; Sections 2.2.1–2.2.4, pp. 20–25). Therefore, we will now turn our 

attention to discovering the effect of sex and age on fear of pain. 

2.3.1.1 Age differences in Fear of Pain. There are mixed findings about the 

likelihood of age differences in the fear of pain because of the differences between 

fear of pain questionnaires and the sample characteristics. For example, the Fear of 

Pain Questionnaire (Asmundson et al., 2008) measures the level of fear experienced 

when thinking about severe pain (e.g., daily terminal illness pain), minor pain (e.g., 

muscle cramp), and medical pain (e.g., injection). A study which used this 

questionnaire found that people feared severe pain regardless of their age, older 

adults feared medical pain less than minor pain, and middle-aged and young adults 

feared minor pain more than medical pain (Albaret et al., 2004). 

In contrast, the Pain Anxiety Symptoms Scale, a global fear of pain 

questionnaire, measures pain-related thoughts, avoidance behaviour, fear, and anxiety 

based on the recall of past pain (McCracken et al., 1992). A study using this 

questionnaire found no age differences in people with chronic musculoskeletal pain 

who were attending a physiotherapy clinic (Martin et al., 2005).  

Another study used the Tampa Scale of Kinesiophobia, a measure of a fear of 

(re)injury, in a sample of musculoskeletal and neuropathic chronic pain patients. This 

study found no age differences between young (15–40 years old) and middle-aged 

(41–54 years old) adult, and young and older adults (55–82 years old), but found that 

middle-aged adults had higher levels of fear of (re)injury compared to older adults, 

even though there were no significant age differences in pain level (Cook et al., 

2006). 

2.3.1.2 Sex differences in Fear of Pain. Although the debate about the 

clinical significance of sex differences in the fear of pain is important, understanding 

sex differences in learning fear is useful as it may help explain why women have 

higher rates of chronic pain than men (Dalla & Shors, 2009). Sex differences in the 
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fear of pain are different in healthy populations compared to chronic pain 

populations. Therefore, this section explores sex differences in healthy samples first, 

followed by sex difference in samples with chronic pain.  

 2.3.1.2.1 Sex differences in Healthy Adults. A study of healthy adults found 

differences in the neurological activity during fear conditioning, extinction, and fear 

reinstatement (Lebron-Milad et al., 2012). Specifically, there were no sex differences 

in skin conductance responses (a measure of parasympathetic response to fear 

induction), but during fear acquisition phase of the experiment, the right amygdala, 

the right rostral anterior cingulate and the dorsal anterior cingulate cortex was more 

active in women than men. During the fear reinstatement phase, the right and left 

rostral anterior cingulate of women was less active than men. These findings show 

that although there are no sex differences in the parasympathetic response to threat, 

there are distinct differences in the brain fear circuits (Lebron-Milad et al., 2012). 

Two experimental studies explored differences in the development of fear and 

fear extinction in healthy participants. The studies found that although fear 

conditioning took longer in women with high fear levels than men, women 

generalised pain more quickly than men (Lonsdorf et al., 2017; Martin et al., 2019). 

Men also reported more pain and higher anxiety when returning to places associated 

with pain and more accurately recalled the context of painful events than women 

(Martin et al., 2019). Lonsdorf et al. (2017) found that fear of pain was higher in 

women taking hormonal contraception than women not taking hormonal 

contraceptive. Together, these findings show that women have more difficulty 

differentiating painful (threatening) conditions from safe conditions than men and 

sex hormones accounted for this difference.  

Sex differences in fear of (re)injury were also observed in a kinesiophobia 

study. In this study, fear of pain increased the more women engaged in painful 

movement, and, as fear increased, pain intensity and unpleasantness increased. In 

contrast, fear of pain did not increase the more men engaged in painful movement, 

and fear of pain was unrelated to changes of pain intensity and unpleasantness 

(Meulders et al., 2012). However, Thibodeau et al. (2013) found no sex differences in 

fear of pain in healthy adults undertaking hot and cold thermal tasks, and Vambheim 

& Øien, (2017) found no sex differences in the fear of medical induced pain or minor 

pain. These findings indicate that sex differences in fear of pain depend on the 

experimental stimulus and the level of threat. 
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2.3.1.2.2 Sex Differences in Adults with Chronic Pain. Some studies have 

found sex differences in the fear of pain between adults with and without chronic 

pain. In chronic musculoskeletal pain and chronic pain lower back pain studies, 

women had lower levels of fear of pain and kinesiophobia than men even though 

there was no difference in pain level (Bränström et al. 2008; Kredding et al., 2017). 

However, women with high levels of kinesiophobia had high levels of pain (Kreddig 

& Hasenbring 2017), suggesting an interaction of sex and pain on the fear of pain or 

an interaction of sex and the fear of pain on pain levels.  

A classical conditioning experiment by Benson et al. (2014) compared the 

brain activity of men and women with chronic visceral pain. They found that 

compared to men’s insula, the women’s insula was more active in the late stages of 

fear acquisition, the posterior cingulate cortex was less active during the extinction 

phase and women’s hippocampus, thalamus, and cerebellum were more active during 

fear reinstatement phase. These findings suggest women are more sensitive to threat 

than men (Benson et al., 2014). 

In summary, there is evidence of sex differences in fear of pain. Sex 

hormones and chronic pain appear to play important roles in the learning of fear and 

the level of the fear of pain. However, although the evidence of age differences in the 

fear of pain is weak, and the area is likely under researched or the findings that are 

not significant are under-reported.  

2.3.1.3 Age and Sex Interaction. There is some evidence of age–sex 

interactions in the fear of pain. For example, Vambheim and Øien (2017) found 

young women are more fearful of severe pain than young men. Bränström et al. 

(2008) found young women with chronic musculoskeletal pain have higher levels of 

kinesiophobia and pain than older women, but no differences in the level of 

kinesiophobia for men. The Bränström et al. finding is not surprising considering that 

older women would be post-menopausal therefore have low estrogen and fear of pain 

was greater in women taking hormonal contraception than freely menstruating 

women (Lonsdorf et al., 2017). However, there are no studies to determine if these 

findings are also found in people without non-chronic pain. Therefore, an aim of the 

current study is to determine if there is a sex, age, pain interaction on fear of pain.  

2.3.2 Hypervigilance 

According to the FAM, hypervigilance is an unintentional tendency of 

attention to be on the lookout for pain-related stimuli and to prioritise the processing 
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of pain-related stimuli (Durnez & Van Damme, 2015) to boost the chance of avoiding 

pain (Crombez et al., 2005). It was originally thought that high levels of fear of pain 

and the prioritisation of pain avoidance caused hypervigilance (Asmundson & 

Hadjistavropoulos, 2007; Bardel et al., 2013; Crombez et al., 2005; He et al., 2014). 

However, a meta-analysis indicated hypervigilance is not related to fear of pain, 

current pain severity, or catastrophisation (Crombez et al., 2013). More recent studies 

found hypervigilance is (a) triggered by the threat associated with pain (Jackson et 

al., 2018), and (b) maintained until the threat is removed or a greater threat is 

detected (Durnez & Van Damme, 2015).  

Hypervigilance is an important pain mechanism because it focuses attention 

on pain (Preciado et al., 2017) to enhance pain signal processing (Van Damme et al., 

2006), and in doing so, increases pain levels (Preciado et al., 2017) and heightens an 

awareness of changes in the intensity, unpleasantness, and location of pain (Van den 

Bulcke et al., 2015; Hollis & Walters, 2016; Roelofs et al., 2003). Thus, 

hypervigilance is an innate function of attention which determines the level of threat 

posed by pain-related stimuli and it predicts current (Hoffman et al., 2000) and long-

term pain levels (Jackson et al., 2019). 

Pain is a sign of actual or potential tissue damage (IASP, 2020), and 

therefore, the priority processing of pain-related stimuli is critical for survival. 

Hence, hypervigilance is present in regardless of pain status. However, 

hypervigilance is more prevalent in people with chronic pain (Crombez et al., 2005; 

Schoth & Liossi, 2016), although the difference in hypervigilance between chronic 

pain and non-chronic pain populations is small (Crombez et al., 2013). Further, a 

meta-analysis of attentional bias to somatosensory stimuli in chronic pain patients 

revealed the patients had a strong attentional bias to somatosensory stimuli than 

healthy controls (Broadbent et al., 2020). 

Hypervigilance is observed in attentional bias experiments which use the 

Modified Dot Probe Task. Experiments using these tasks generally find that people 

with chronic pain identify pain sensory words more quickly (Todd et al., 2018a), and 

find it more difficult to ignore pain-related stimuli than healthy controls (Crombez, 

2013, Pincus & Morley, 2001; Schoth et al., 2015). A Dot Probe Task experiment 

using eye tracking technology found participants with and without chronic pain 

looked at injury photos more frequently than non-injury photos (Fashler & Katz, 

2016) confirmed that hypervigilance towards pain related stimuli is present 
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regardless of pain status. Modified Dot Probe Task experiments also revealed that 

ambiguous stimuli are more likely to be interpreted as pain-related or illness-related, 

especially when participants have high pain levels and comorbidity (Crombez, 2013; 

Pincus & Morley, 2001; Schoth & Liossi, 2016). Together, these studies confirm 

hypervigilance is a normal regardless of pain status, and the differences between 

chronic pain and non-chronic pain populations depend on the stimulus.  

 Like fear of pain, hypervigilance is related to the anticipated threat associated 

with pain (Crombez et al., 2005). The association between hypervigilance and threat 

is supported by multiple findings. For example, hypervigilance increased in people 

with chronic pain when they were warned of impending pain (Crombez et al., 2013),  

people with chronic pain had difficulty disengaging from pain-related stimulus 

(Schoth et al., 2012; Sharpe et al., 2017), and the more threatening a stimulus, the 

longer it took to disengage from the stimulus (Fashler & Katz, 2014; Sharpe et al., 

2009; Todd et al., 2015; Yang et al., 2013). The increased time attentional focus time 

on threatening stimuli in chronic pain compared to non-chronic pain is possibly due 

to significant differences in the processing of pain-related stimuli (Fashler & Katz, 

2016). The significance of the level of threat in hypervigilance and chronic pain is 

underscored by the finding that the level of threat predicts long-term pain in levels in 

people with chronic pain (Jackson et al., 2019).  

In summary, hypervigilance is the unsolicited focus of attention on pain-

related stimuli and the level of hypervigilance depends on the stimulus threat. 

Although adults with chronic pain are slightly more hypervigilant than people 

without chronic pain, the impact on processing pain-related stimuli is profound as 

hypervigilance increases pain levels and the duration of pain. However, to the best of 

my knowledge, it is not known if hypervigilance changes over time, if there are age 

differences, and what effect these differences have on pain perception.  

2.3.2.1 Age Differences in Hypervigilance. Many literature searches on age 

differences in hypervigilance were completed during my PhD candidacy and the last 

search occurred on July 14, 2020. The searches used the terms hypervigilance OR 

attention* bias AND age difference* in ScienceDirect, Scopus, Web of Science, 

Academic Search Ultimate, APA PsycArticles, APA PsycInfo, Psychology and 

Behavioral Sciences Collection, and Google Scholar. No pain studies were retrieved. 

Because anxiety is frequently high in chronic pain populations (Fashler & Katz, 

2016) and pain is often interpreted as a threat, the search was extended to include age 
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differences in attentional bias in anxiety. Unfortunately, there is limited research into 

age differences in threatening stimuli. 

Lee and Knight (2009) undertook one of the few studies examining age 

difference in attentional bias. The aim of the study was to determine age differences 

in people with low, medium, and high trait anxiety in the late and early stages of 

attention as measured by the Dot Probe Task. They allocated participants to either a 

low, medium, or high anxiety groups based on their trait anxiety score. The stimuli 

(high-threat, negative, and neutral words and faces) were presented at different 

durations to capture age differences in the very early and very late stages of attention. 

Lee and Knight (2009) found no attentional bias for any level of anxiety in young 

adults. However, in older adults who had moderate anxiety, they found an attentional 

bias for threatening words in the early stages of attention, and in older adults with 

high anxiety, they found an attentional bias for threatening words in the late stages of 

attention (Lee & Knight, 2009). Although the generalisation of these findings to 

chronic pain is limited because the threat stimulus was not pain specific and the 

research did not target people with chronic pain, the findings suggest age differences 

in the attention to and the processing of threat. 

Another study explored age differences in attentional inhibition (i.e., the 

ability to ignore irrelevant information) of community-dwelling adults using the 

modified Stroop Task and found no age differences in pain-related stimuli. However, 

that young adults were worse at ignoring socially threatening words and positive 

words than neutral words compared to older adults (Namaky et al., 2017). A meta-

analysis of age differences in tests of inhibition in attention found that the Colour 

Stroop, the Flanker, Local-tasks, and n-2 do not find age differences although go/no-

go and stop signal tasks supported age differences (Rey-Mermet & Gade, 2018). 

Together, these findings suggest that evidence for age differences in attention 

depends on the test and the test stimuli. 

The studies of Lee and Knight (2009) and Namaky et al. (2017) suggest that 

there are age differences in attentional bias to threat, although it is not known if these 

differences are present in chronic pain populations. Considering the sparse research 

on age differences in hypervigilance, the current project will explore age differences 

in hypervigilance in chronic pain and non-pain populations.  

2.3.2.2 Sex Differences in Hypervigilance. Evidence of sex differences in 

hypervigilance or attention to threat in chronic pain is sparse. However, available 
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evidence suggests there are no sex differences in attentional bias to threat (Campbell 

& Muncer 2017) or pain words (Roelofs et al., 2002a) in healthy adults, nor in 

vigilance, orientation, or executive control functions of attention in people with 

fibromyalgia (Mirõ et al., 2015). Therefore, it is hypothesised that there no sex 

differences in hypervigilance in people with chronic pain.  

2.3.2.3 Age and Sex Interaction in Hypervigilance. Research into the effect 

of age and sex in hypervigilance is scarce. However, if there are sex and age 

differences in hypervigilance, these are most likely associated with changes in 

estrogen following menopause. Graham and Shin (2018) explored the effect of 

estradiol, a form of oestrogen, on attentional bias to threat in women. Participants 

were women of childbearing age, some of whom were taking prescribed oral 

contraception, and men. All participants completed a modified Dot Probe Task 

designed to measure attentional bias to threat and completed a battery of 

questionnaires, including a measure of anxiety. The analysis revealed that anxious 

women who were not taking oral contraception and had a low level of estradiol 

avoided threat, but women with high levels of estradiol were vigilant to threat 

(Graham & Shin, 2018). Estradiol is very low in menopause, and, considering the 

association of low estradiol with avoidance of threat stimuli, it is possible that young 

women are more vigilant to pain than older women. Therefore, it is hypothesised that 

older women are less hypervigilant than young women that there will be an 

interaction between sex and age on hypervigilance. 

Although age differences in hypervigilance are expected for women, there is 

no reason to expect differences in hypervigilance between young and older men. The 

likely reason for no age differences in men is that, unlike women who have high 

levels of estradiol until menopause, men have low levels of estradiol throughout life. 

Since hypervigilance is an unsolicited behaviour strongly linked to survival (Durnez 

and Van Damme, 2015), there is no reason to expect that the lived experience of pain 

would change hypervigilance. Further, since hypervigilance is unrelated to fear of 

pain and catastrophisation (Crombez et al., 2013) any age-related change in these 

constructs would not affect hypervigilance. However, there are no studies to confirm 

this hypothesis. Therefore, the current study aims to determine if there is an 

interaction between age, sex, and pain, and it is hypothesised that there will be the 

interaction between age and sex on hypervigilance, but no interaction between age, 

sex, and pain. 



35 

 

2.3.3 Catastrophisation 

People with chronic pain report catastrophisation can be helpful because it 

helps make sense of pain and to decide on a pain management strategy (Schütze et 

al., 2017). In contrast, some clinicians and researchers argue catastrophisation is 

unhelpful because it is maladaptive thought (Leeuw et al., 2007; Uritani et al., 2020) 

that contributes to the development of chronic pain (Vlaeyen et al., 2016). People 

with chronic pain have higher levels of catastrophisation than people who do not 

have chronic pain (Boer et al. 2012; Edwards et al., 2013) and tertiary pain clinic 

patients with chronic pain have higher levels of catastrophisation than people with 

chronic pain who are not receiving tertiary pain treatment (Boer et al., 2012), 

suggesting high levels of catastrophisation are a risk factor for the development of 

chronic pain. 

Pain catastrophisation refers to pain-related thought in which people ruminate 

about pain, magnify pain consequences, and feel helplessness about their ability to 

alleviate pain (Sullivan et al., 1995). Of these three characteristics, helplessness 

contributes the most to pain because the belief that nothing one does will help 

alleviate pain (Jia & Jackson, 2016) triggers passive coping strategies such as activity 

avoidance (Covic et al., 2003) and activity modification (i.e., adapting movement to 

protect an actual or perceived injury). Avoiding activity and activity modification 

leads to physical deconditioning (Ross et al., 2017) and subsequent increased and 

persistent pain (Jia & Jackson, 2016). 

Catastrophisation is not a construct unique to pain. Gellatly and Beck (2016) 

cited Ellis (1962), as the first person to define catastrophisation as the irrational, 

repetitive, and exaggerated thoughts about an annoying situation, and Beck (1976) as 

extending the definition to include the incessant thinking about the worst possible 

consequences. The thread linking Ellis’s and Beck’s definitions is the notion that 

catastrophisation is the maladaptive appraisal of an actual or potential event (Gellatly 

& Beck, 2016). Catastrophisation is a source of distress (Lass et al., 2020; Schütze et 

al., 2017) and an important feature of anxiety and depressive disorders (Gellatly & 

Beck, 2016).  

The pain catastrophisation construct emerged out of the work of Sullivan et 

al. (1995) when they examined the relationship between pain-related distress and 

catastrophisation and assumed that catastrophisation triggered pain-related distress 

(Crombez et al., 2020). Although some pain studies explored the relationship 
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between catastrophisation and distress using this assumption (e.g., Lami et al., 2018; 

Lass et al., 2020, Linton & Bergbom, 2011; Noyman-Veksler et al., 2017) researchers 

were becoming concerned about what the pain catastrophisation scales measured. In 

response, Crombez et al. (2020) examined the content validity of 53 items in six 

catastrophisation scales to determine the extent to which the scales measured Ellis’ 

1962 (as cited in Gellatly & Beck, 2016) and Beck’s 1976 (as cited in Gellatly & 

Beck, 2016) definitions of catastrophisation. Ninety-four participants with and 

without pain completed online questionnaires which asked participants to indicate if 

the items measured catastrophisation, worry about pain, pain vigilance, pain severity, 

pain-related distress, and pain-related disability. The results revealed that the 

catastrophisation measures measured pain-related worry and distress.  

Quartana et al. (2010) explored the relationship between catastrophisation 

and stress in healthy adults and adults with temporomandibular disorder, a painful 

condition of the temporomandibular joint. The participants were part of a larger 

study, which involved sleeping at a research centre. Samples of oral saliva were 

taken forty minutes after waking, and 20 minutes after completing 45-minute blocks 

of pressure, heat, and cold pain induction tests. Pressure pain threshold, heat pain 

thresholds, and cold pain ratings were also collected. Catastrophisation and pain 

levels were measured on arrival at the laboratory as part of a larger battery of 

questionnaire. Quartana et al. found that high levels of catastrophisation were 

associated with high levels of salivary cortisol regardless of pain status and pain 

sensitivity, showing the close relationship between catastrophisation and a biological 

stress response for the first time. 

Schütze et al. (2020) investigated the relationship between catastrophisation 

and perseverative thinking (i.e., worry and rumination) in adults with moderate to 

severe chronic pain who were recruited from the online workforce, Mturk. The 

participants completed a battery of questionnaires which included measures of 

catastrophisation, preservative thinking, pain metacognitions, depression, and 

anxiety. Schütze et al. found the relationship between pain and catastrophisation was 

partially mediated by perseverative thinking and moderated by negative 

metacognitions about pain. These findings revealed that people with unhelpful pain 

metacognitions are likely to engage in perseverative thinking and high levels of 

catastrophisation (Schütze et al., 2020) and support the notion that catastrophisation 

is a multifaceted construct about invasive pain-related thoughts. 
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Catastrophisation is measured as a state and trait. State catastrophisation 

predicts current pain (Campbell et al., 2010; Grosen et al, 2016; Sturgeon & Zautra, 

2013) and trait catastrophisation predicts long-term pain (Brookes et al., 2017; 

Lerman & Haythornthwaite, 2017). Most chronic pain research is interested in trait 

catastrophisation (Lerman et al., 2017), as is the current study. 

Catastrophisation has a complex relationship with pain perception (Jia & 

Jackson, 2016). For example, people with chronic pain have higher levels of 

catastrophisation than people without chronic pain (Boer et al., 2012) and the more 

people catastrophise the more likely they are to report more severe pain (Cotchett et 

al., 2017; Leeuw et al., 2007). Further, catastrophisation predicts pain level in people 

with arthritis (Somers et al., 2009) and long-term pain level (Burns et al., 2015; 

Covic et al., 2003; Helminen et al., 2016; Van Onsem et al., 2016). Moore et al. 

(2016) found catastrophisation at the beginning of a rehabilitation program predicted 

pain level at the completion of rehabilitation, and catastrophisation at the completion 

of rehabilitation was a better predictor of pain and function at 12 months post 

rehabilitation than pain level at the end of rehabilitation (Moore et al., 2016). 

Catastrophisation increases in pain by affecting how people move. For 

example, Cotchett et al. (2017) found that catastrophisation was frequently higher in 

painful movement than non-painful movement. Laboratory experiments have also 

linked catastrophisation to pain pathology. For example, catastrophisation mediated 

the relationship between pain expectancy and the temporal summation of pain in 

tertiary pain clinic patients with chronic lower back pain but not in the healthy 

controls, suggesting that catastrophisation contributes to central sensitisation 

(Carriere et al., 2019). Other experiments also found high levels of catastrophisation 

increased central sensitisation pain (Pressman et al., 2017; Taub et al., 2017). 

As well as the bio-psychological links between pain level and 

catastrophisation, there are also behaviour and attentional differences between high 

and low level of catastrophisation. Compared to people with low levels of 

catastrophisation, people with high levels of catastrophisation are more likely to 

interpret ambiguous stimuli as pain related (Khatibi et al., 2014) and to have 

difficulty disengaging from pain related stimuli (Brookes et al., 2017). Brookes et al. 

(2017) also found that difficulty with disengagement from pain stimuli was related to 

high levels of pain, suggesting that cognitive bias is a link between catastrophisation 

and pain level. Additionally, people with low levels of catastrophisation accept pain 
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without exaggerated pain behaviour, but people with high levels of catastrophisation 

show exaggerated pain behaviour (Schütze et al., 2010).  

Catastrophisation also has demonstrated links with hypervigilance and fear of 

pain. For example, rumination enhanced hypervigilance and made it difficult for 

attention to disengage from pain-related stimuli (Brookes et al., 2017). Similarly, 

high levels of a fear of pain were associated with a difficulty to disengage from pain-

related stimuli when pain was expected. In contrast, when the level of fear of pain 

was low, attention had no difficulty disengaging from pain-related stimuli (Sharpe et 

al., 2017). Thus, these findings suggest a link between the catastrophisation and 

hypervigilance but do not provide insight into the process.  

According to the early models of FAM, high levels of catastrophisation 

enhance fear of pain and hypervigilance. However, as discussed in section, the 

relationship between catastrophisation, fear of pain, and hypervigilance is more 

complex than originally thought and there is a growing body of research indicating 

that catastrophisation and fear of pain are the important predictors chronic pain 

development and long-term pain level (e.g., Burns et al., 2015; Uritani et al., 2020; 

Werti et al., 2014). To the best of my knowledge, there are no longitudinal studies 

and therefore it is impossible to determine if catastrophisation or fear of pain is the 

antecedent for chronic pain development and long-term pain levels. 

2.3.3.1 Sex differences in Catastrophisation. Compared to men, women 

have high levels of catastrophisation (Sullivan et al., 2004), rumination and 

helplessness (Osman et al., 1997; Sullivan et al., 1995). Further, the catastrophisation 

subscales of helplessness, but not magnification or rumination, contributed to the 

variance of pain level of women, but not men (Sullivan et al., 2000). Son et al. 

(2019) examined the effect of catastrophisation on pain severity and pain 

unpleasantness. They found men with high levels of catastrophisation reported severe 

pain and low to moderate levels of pain unpleasantness. In contrast, women with 

high levels of catastrophisation reported high levels of pain unpleasantness and there 

was no relationship between pain severity and catastrophisation (Son et al., 2019). 

Thus, there are sex differences in how catastrophisation affects the pain perception. 

2.3.3.2 Age Differences in Catastrophisation. Ruscheweyh et al. (2011) 

compared how healthy young (ages 20–40 years) and older adults (ages 41–70 years) 

catastrophised about headache, back pain, and dental pain. The participants reported 

the severity of headache, back pain, and dental pain over the last 12 months, 
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\completed a pain catastrophisation measure, and an emotional response to pain 

measure for each pain type. They found there (a) was no age group differences in the 

level of catastrophisation, (b) catastrophisation was more strongly related to the 

emotional response to pain in younger adults, and (c) catastrophisation was more 

strongly related pain level in older adults. These findings suggest that the function of 

catastrophisation in acute pain may change over adulthood even though 

catastrophisation levels do not differ (Ruscheweyh et al., 2011). 

There is an argument that catastrophisation is a measure of pain beliefs 

because measures include items addressing expectations about pain consequences 

and the ability to control and manage pain. A meta-analysis by Jia and Jackson 

(2016) examined the relationship between age and pain beliefs in people with 

osteoarthritis and/or rheumatoid arthritis. The study included 111 papers, which 

measured catastrophisation. Jia and Jackson found no relationship between age and 

pain beliefs. However, the mean age was 59.94 years old (SD = 7.8), the papers in 

the analysis did not capture adults under 43 years old or over 76 years old, and they 

treated age as a continuous variable. The exclusion of adults aged under 43 years and 

over 76 years older adults and treating age as a continuous variable are limitations of 

this study because age differences often become apparent in cross-sectional studies 

when (a) the age range is wide, (b) the sample is divided into age groups, (c) the 

group means compared, and (d) the means between age groups are wide, (Reed et al., 

2014). Thus, a change in research methods and statistical analysis may reveal 

different findings.  

A reason to expect age-related change in catastrophisation is that neuroticism, 

a trait linked to catastrophisation (Wade et al., 1992; Wong et al., 2015), chronic 

pain, and pain level (Raselli & Broderick, 2007) changes throughout adulthood 

(Costa et al., 2019; Wong et al., 2015). Cross-sectional studies have revealed that 

neuroticism is lower in older adults than young adults (Roberts & Mroczek, 2008; 

Nye et al., 2016). Therefore, it is possible that catastrophisation will be lower in 

older adults compared to young adults. 

In addition to trait changes, learning and adult development theory could 

explain the age differences. According to operant conditioning, one would learn how 

to best manage each type of pain (Vlaeyen, 2015), According to lifespan theory, 

older adults would have the advantage of life experience, and therefore, the 

knowledge to predict the course of pain, how to effectively and efficiently modify 
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behaviour and goals, and how best to cope with pain (Chopik et al., 2015). Together, 

these theories predict that older adults would feel more confident about pain 

management and be more aware of the course of pain than younger adults. 

In summary, catastrophisation affects the affective and sensory component of 

pain differently in young adults compared to older adults, but the level of 

catastrophisation in healthy people does not differ between young adults and older 

adults. Although research into age differences in catastrophisation in chronic pain 

populations is scarce, evidence suggests that young adults with chronic pain will 

have higher levels of catastrophisation than older adults. Therefore, it is hypothesised 

that there will be age differences in catastrophisation will be found in people with 

chronic pain but not in people without chronic pain.  

2.3.3.3 Sex and Age Interactions on Catastrophisation. Research 

examining the effect of age and sex on catastrophisation is scant. A study by Sullivan 

et al. (2000) examined sex differences in catastrophising in healthy first year 

undergraduates aged under 29 years while they were undertaking a cold pressor task. 

They found that as magnification increased in men the severity of pain increases, but 

this association was not present in women. To the best of my knowledge, there is no 

study that examines sex differences in catastrophisation in middle-ages or older 

adults experiencing acute pain or chronic pain. 

However, high levels of catastrophisation are a risk factor in chronic pain 

development and high levels of pain (see pp. 47-49 for discussion). Moreover, older 

women are more likely to develop severe chronic joint pain and report more frequent 

joint pain than men in any age group, and young and middle-age women (Gagliese & 

Melzack, 1997) and therefore possible that older women catastrophise more about 

joint pain than men or younger women. It is an aim of this current study to determine 

if there are age and sex interaction on catastrophisation in people with chronic joint 

pain. 

2.3.4 Summary 

The FAM is one of many models that attempts to explain the development 

and maintenance of chronic pain. It has a unique place in pain theory because 

embraces learning and cognition as its foundational constructs and mechanisms. 

However, it does not incorporate the effects of age and sex. To date, research into the 

effect of age and sex on the key constructs of catastrophisation, fear of pain, and 

hypervigilance is growing, and evidence reveals age and sex differences. To the best 
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of my knowledge, there is no research that explores the interaction of age, sex, and 

chronic pain on the key constructs. Therefore, an aim of this research is to explore 

the effect of age, sex, and chronic pain on catastrophisation, fear of pain, and 

hypervigilance. To meet this aim, a convenience sample of adults with and without 

chronic pain will complete a battery of questionnaires which measure age, sex, 

catastrophisation, fear of pain, and hypervigilance. Including people without chronic 

pain will allow us to determine the generalisability of the findings.  

2.4 Attentional Focus and Pain  

The discussion so far has assumed that pain will always interfere with 

cognition and activity. However, this assumption is not correct because chronic pain 

does not always interfere with the daily life (Jordan et al., 2019). Pain interference 

depends on personal resources such as health beliefs (Pincus et al., 2006), coping 

styles (Eccleston & Crombez, 2007; Van Damme & Kindermans, 2015), the level of 

motivation to avoid pain (Van Damme et al., 2010). The perceived level of threat 

(see the Hypervigilance Section 2.3.2, pp. 30–34), and the value of stimuli competing 

with pain-related stimuli (Eich & Castel, 2016).  

A reason for the assumption that pain stimuli are always prioritised is because 

it is assumed that a negative stimulus (e.g., pain) is prioritised when a positive and a 

negative valanced stimulus are competing for attention. However, the stimulus’s 

arousal level (Vogt et al., 2008), subjective significance (Imbir et al., 2018) and 

value (Eich & Castel, 2016) are more important in attentional focus than the stimulus 

valence. Thus, the relative importance of a current goal compared to a perceived 

threat determines attentional focus (Vogt et al., 2013). Therefore, when the value of 

pain-related threat is less than the value of the current goal, attention will primarily 

focus on the stimuli related to the current goal (Vogt et al., 2013). 

The focus away from pain does not mean that when attention is focused on 

pursuing a valued goal that there is no pain because pain habituates. Pain habituation 

is the reduction of pain interference on a task (Crombez et al., 1997) even though a 

person is still aware of pain (De Paepe et al., 2019). Habituation is most likely to 

occur when the threat-value of pain is lower than value of completing goals 

(Vlaeyen, 2015) and it therefore is not an age-specific phenomenon. However, from 

a theoretical point of view, the habituation of chronic joint pain is more likely in 

older adults than young adults because (a) cultural conditioning causes people to 

expect joint pain in later life but not in young adulthood, (b) older adults have learnt 
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to predict the likelihood of pain more accurately than young adults (Denny et al., 

2014), and (c) older adults are likely to have more effective pain coping strategies 

than young adults (Denny & Ochsner, 2014). 

2.5 FAM vs Socioemotional Selectivity Theory 

A theory of adult development theory which may be useful in explaining age 

differences in pain psychology is the Socioemotional Selectivity Theory (Carstensen 

et al., 1999) because it provides a framework for exploring age differences in 

cognition. Like the FAM, the Socioemotional Selectivity Theory explores the effect 

of attention and motivation on behaviour. Both theories have been used to examine 

attentional bias (e.g., Lohani & Isaacowitz, 2014, Schoth et al., 2012) and the effect 

of goals on behaviour (e.g., Crombez et al., 2016; Löckenhoff & Carstensen, 2007; 

Sims et al., 2015). 

However, there are some fundamental differences between them. For 

example, the FAM categorises goals as pain and non-pain (Vlaeyen, 2015) but the 

Socioemotional Selectivity Theory categorises goals as instrumental and emotion 

wellbeing (Isaacowitz & Blanchard-Fields, 2012). The FAM does not account for 

age differences in cognition, but the central tenet of the Socioemotional Selectivity 

Theory is that age differences exist. The FAM suggests that pain and 

catastrophisation are associated with negative mood, but the Socioemotional 

Selectivity Theory suggests that mood varies as a function of age (Noh et al., 2012). 

These differences may be complimentary and therefore, including future time 

perspective (FTP), a core construct of the Socioemotional Selectivity Theory, may 

enhance the FAM and shed light on age differences in pain perception. As this 

chapter has explained the FAM in considerable depth, the rest of this chapter will 

focus on the Socioemotional Selectivity Theory and examine FTP in depth. 

2.6 Socioemotional Selectivity Theory 

 The Socioemotional Selectivity Theory posits that as a person ages, goals 

transition from instrumental goals, such as gathering information and resources for 

future needs, to maintaining emotional wellbeing (Sims et al., 2018). The goal shifts 

usually coincide with ageing and the awareness that the future time horizon is 

shortening. Changes in time horizons occur incrementally in healthy adults (Rutt & 

Löckenhoff, 2016) and are expansive or limited. In healthy adults, expansive future 

time perspective describes a time horizon that is perceived to be a long way off and is 

associated with young adults. In comparison, limited future time perspective, 



43 

 

describes a close time horizon and is associated with older adults (Carstensen et al., 

2003; Carstensen et al., 1999). 

2.6.1 Future Time Perspective 

Kooij et al. (2018) defined FTP as a “cognitive-motivational construct 

(which) focuses on an individual’s tendency to anticipate and structure one’s future” 

(p. 6) and “develops and changes as a function of experience over the life span,” 

(p.9). How the future is imagined is primarily determined by critical moments that 

signal the end of a life stage such as working life (Kooij et al., 2018), college life 

(Pruzan, & Isaacowitz, 2006), and the end of life (Carstensen et al., 1999; Pinquart & 

Silbereisen, 2006; Sullivan-Singh et al., 2015). These are ends are associated with 

transitory more limited future time perspective and goals become associated with 

well-being. Once the new stages begin (Pruzan & Isaacowitz, 2006) or health is 

believed to improve (Sullivan-Singh et al., 2015), future time perspective becomes 

more expansive. 

According to the Socioemotional Selectivity Theory, as people age and FTP 

become more limited, motivation and mood changes because as they focus on 

maximising wellbeing and their mood becomes more positive than young adults 

(Mather & Knight, 2005; Samanez-Larkin et al., 2009). The more positive mood of 

older compared to young adults is called the positivity effect. The positivity effect is 

characterised by a tendency to attend to positive information over negative 

information and prioritise the processing of positive information over negative 

information (Charles et al., 2003; Mather & Carstensen, 2003; Mather & Knight, 

2005; Reed et al., 2014). For example, older adults are more likely to recall positive 

events and words than negative events and words (Barber et al., 2016; Cuddy et al., 

2017; Kennedy et al., 2004; Löckenhoff et al., 2012) and are more likely to make 

decisions that maximise participation in meaningful events and relationships (English 

& Carstensen, 2015; Mares et al., 2016) than young adults. Modified Dot Probe 

Tasks, which pair positively valanced stimuli with neutral stimuli and negatively 

valanced stimuli with neutral stimuli such as words and pictures in computer-based 

tasks (Grühn et al., 2007; Isaacowitz et al., 2006; Mather & Carstensen, 2003), and 

eye-gaze tasks (Namaky et al., 2017) show that the attentional bias of older adults is 

positive compared to young adults. The positivity effect is attenuated when older 

adults have poor subjective health (Kotter-Grühn et al., 2015), limited education 

(Bruno et al., 2014), and when they face issues of personal importance (English & 
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Carstensen, 2015). 

The results of some studies question the assumption of the positive effect. A 

recent meta-analysis conducted by Kooij et al. (2018) found that more limited FTP 

was associated with higher levels of anxiety and depression and lower subjective 

health. In contrast, a cross-sectional study undertaken by Grühn et al. (2016) 

examined the relationship between subjective health, affect, emotional functioning, 

and FTP in sample of young and older adults by analysing nine studies which were 

completed from 2010 to 2014. Grühn et al. found that the more negative a person’s 

mood, the lower their subjective well-being, empathy, positive mood the more 

limited the FTP, and that age was not related to FTP. The participants of the Kooij et 

al. and Grühn et al. studies were recruited from the local community, undergraduate 

psychology courses, and Mturk, and the data were analysed using structural equation 

modelling. Grühn et al. used Carstensen and Lang’s FTP Scale and Kooij et al.’s 

meta-analysis included studies which used the Future Time Orientation Scale, 

Carstensen and Lang’s FTP Scale, the Future subscale of the Zimbardo Time 

Perspective, the Consideration of Future Consequences scale, the Achievability of 

Future Goals Scale, Hershey and Mowen’s FTP Scale, and the Long-Term Personal 

Direction Scale. The studies suggest that the relationship between age and FTP is 

affected by subjective health. However, these findings contrast with some findings 

which use Carstensen and Lang (2002) FTP Scale which support the positivity effect 

and suggests that Carstensen and Lang’s operationalisation of FTP either measures a 

specific aspect of FTP or that health is an important mechanism in determining FTP.  

However, subjective health is transitory and therefore changes in subjective 

health can trigger transitory changes in FTP (Carstensen & Fredrickson, 1998). For 

example, FTP became more expansive when a person felt as if their health had 

improved (Kooij & Van De Voorde, 2011; Strough et al., 2016; Weiss et al., 2016), 

or there was the prospect of health improvement or recovery from terminal disease 

(Weiss et al., 2016). In contrast, FTP became more limited in the middle-aged who 

felt their health had unexpectedly declined (Kooij & Van De Voorde, 2011; Strough 

et al., 2016; Sullivan-Singh et al., 2015). In a longitudinal study, young adults who 

reported a decline in subjective health but did not have a terminal illness did not 

report a more limited FTP (Kooij & Van De Voorde, 2011). Therefore, one 

mechanism of change from expansive to limited FTP in young adults is a 

confrontation with mortality rather than disease or feeling as if they have poorer 
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health, and actual health and health expectations likely mediates the relationship 

between chronological age and FTP. 

Chronic joint pain is not a terminal disease nor life threatening, and therefore 

it is expected that FTP would be congruent with age. Therefore, from the 

Socioemotional Selectivity Theory perspective, the pain goals of older adults will be 

less salient than wellbeing goals. Thus, compared to young adults, the attention of 

older adults is less likely to focus on pain-related stimuli and more likely to focus on 

wellbeing-related stimuli. In contrast, compared to older adults, the attention of 

young adult is more likely to focus on pain-related stimuli because they are 

motivated to learn how to avoid or manage future pain and which pain coping 

strategies work best for them. As discussed in Section 2.3.2 (pp. 30–34) when 

attention focuses away from pain, pain levels decrease, and therefore, older adults 

will experience less pain than young adults. In contrast, young adults will experience 

more pain because attention is focused on pain. Thus, it is expected that FTP will 

contribute to pain level through the attentional focus on age relevant goals. 

This is best illustrated through an example of an old and younger adult with 

the same pain (chronic pain in the knuckles and wrist) engaged in the same activity 

(crocheting a layette as a gift to welcome a new baby in the family). Both know that 

they may have increased pain later in the day due to crocheting.  

The older adult wants to make the layette make the layette is because they 

enjoy crocheting, believe it is a way of showing the family and new family addition 

they love and accept the newborn, it is part of their role as grandparent to make it and 

it is keepsake for the family after they die. Additionally, it gives them great pleasure 

to show family and friends the progress they are making on the layette. In other 

words, crocheting the layette maximises their wellbeing. To complete the task, 

attention is primarily focused on the crochet, but they are still aware of the pain in 

their hands, but the pain is as bad as it normally is. 

According to the FTP the young adult may enjoy crochet and completing 

projects, but the primary motivation is to learn how crochet affects their pain, which 

pain control strategies best helps them to control and manage their pain. 

Consequently, attention will be focused the pain, and they will be more aware of 

pain, so they are aware of any changes in pain and how effective different pain 

control strategies are while crocheting. They will then be able to draw on this 

experience in help predict and manage future pain when crocheting.  
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 To the best of my knowledge, there is no research determining testing the 

theory at FTP does affect pain level, nor whether this remains true after accounting 

for catastrophisation, fear of pain, and hypervigilance. Therefore, an aim of the 

current project is to determine whether FTP contributes significantly to pain level 

after controlling for age, catastrophisation, fear of pain, and hypervigilance.  

2.6.1.1 Sex and Age in FTP. Research into sex differences of FTP primarily 

focused on undergraduates and was not grounded in Socioemotional Selectivity 

Theory’s conceptualisation of FTP. The studies found that undergraduate women 

were more future orientated (Ely & Mercurio, 2011; Zimbardo & Boyd, 1999) and 

have more varied goals varied goals than men but and do not plan as far into the 

future as men (Greene & Debacker, 2004). In contrast, a study comparing FTP 

differences between young adults aged 20–37 years, and healthy older adults aged 

60–81 years, found no sex differences and that both age groups only considered the 

next couple of months when thinking about their future (Fingerman & Perlumutter, 

1995). A study exploring FTP using the Socioemotional Selectivity Theory 

framework of FTP in older adults also found there were no sex differences (Kozik et 

al., 2019). However, a meta-analysis of FTP papers whose mean age ranged from 

11.3–78.6 years found women were more future orientated than men (Kooij et al., 

2018). Overall, the use of different FTP conceptual frameworks makes it difficult to 

determine if there are sex differences. Thus, an aim of the current study is to 

determine if there are sex differences in the Socioemotional Selectivity Theory’s FTP 

in people with and without chronic pain.  

2.6.1.2 Sex, Age, and Pain Interaction. To the best of my knowledge, there 

are no studies exploring the interaction of age, sex, and pain on FTP. When searching 

for papers on this topic, a search was done for studies exploring the interaction of 

age, sex and health since some studies indicate health affects FTP (see p. 57), 

however, no studies were found. Thus, the current study will explore the possibility 

that there is an interaction between age, sex, and pain, based on the findings that age 

and health are antecedents of FTP. 

2.6.1.3 FTP, FAM, and Pain Perception. The review of FTP literature was 

introduced with a discussion of the role of attention in pain perception and how 

attentional bias changes as people realise their mortality. It was proposed that FTP 

may alternatively explain age differences in pain perception. However, it the best of 

my knowledge, there are no studies which explore relationship of FTP with pain 
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perception. Therefore, an aim of this study is to determine if there are any 

relationships between chronic pain, pain level, and FTP.  

2.6.2 Summary 

According to Socioemotional Selectivity Theory, FTP is a primary driver of 

age-related change in motivation, cognition, and goals. However, most of the 

research has focused on healthy participants, people with life-threatening disease, 

and some of these studies have examined sex differences in FTP. Thus, there is scant 

research on FTP in people with chronic disease, and to the best of my knowledge, no 

research into the effect of chronic pain FTP. Therefore, aim of this study is to explore 

the relationship of age, sex, and chronic pain on FTP. To meet this aim, a 

convenience sample of adults with and without chronic pain will complete a battery 

of questionnaires which measure age, sex, and FTP and these will be analysed using 

ANOVA to determine any interaction between age, sex, and chronic pain on FTP. 

Including people without chronic pain will allow us to determine the generalisability 

of the findings. Another aim of the current study is to determine if FTP contributes to 

pain perception. To meet this aim, a convenience sample of adults with chronic pain 

will complete a battery of questionnaires which measure age, sex, catastrophisation, 

fear of pain, hypervigilance, FTP, and pain level. A hierarchical multiple regression 

will be run to determine if FTP contributes to pain level.  

2.7 Goals and Pain 

 The FTP Scale (Lang & Carstensen, 1996) measures FTP as conceptualised 

by the Socioemotional Selectivity Theory. The scale’s lead-in statement asks 

participants the extent to which they believe their futures are filled with opportunities 

and goal setting, and how infinite or limited is their future. However, little is known 

about the role of pain in future thinking. Considering that pain interrupts cognition, 

demands a level of attention (Berryman et al., 2013), affects functioning (Turner et 

al., 2004), and is frequently associated with depression, (Lerman et al., 2015) one 

would expect that pain would shape goals by including references to improving pain 

management and health. Indeed, FTP may also influence pain goals.  For example, 

young adults may want to learn about underlying health conditions, pain perception, 

pain treatments, and find other young adults with chronic pain so they can learn from 

peers’ pain experiences. In contrast, older adults may not want to learn about pain-

related things but focus on engaging in activities they enjoy with friends and family. 

However, evidence suggests that pain is unlikely to feature in goals.  
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 Crombez et al. (2016) explored the content and structure of pain control goals 

and non-pain goals, and the effect of pain control goals on non-pain goals. Seventy-

three adults aged 18–65 years who had chronic pain other than headache for at least 

six months completed a battery of questionnaires. The questionnaires included a 

measure of pain level, pain catastrophising, and pain acceptance and were completed 

in a non-clinical setting. Participants were asked to write their goals, and if they did 

not mention pain control goals, were asked to identify a pain control goal. Next, the 

participants were asked to identify each goal’s importance and value, difficulty in 

achieving the goal, and time spent pursuing the goal. Next, the participant chose the 

two most important non-pain goals and the most important pain control goal and 

determined if the pain goal or non-pain goal was the most important. They found that 

60% of participants did not spontaneously mention pain control goals, indicating that 

pain control was not an important goal for most of the participants. They also found 

that the inability to control pain limited the likelihood of pursing non-pain goals, and 

this was most likely to occur when participants did not accept living with pain. These 

findings indicate that although pain control goals are not important for most people 

with chronic pain, control becomes important when pursuing non-pain control goals, 

and pain control is important to people who do not accept chronic pain (Crombez et 

al., 2016). An important limitation of this study is that it excluded people over 65 

years and therefore it is not known if these findings apply to older adults. 

People are unlikely to spontaneously mention pain control goals because the 

goal content reflects their imagined future and future self (Malek et al. 2018; Szpunar 

et al., 2014) and regulates emotions (Barsics et al., 2016; Gamble et al., 2019; 

Hallford et al., 2018). This review of the future thinking literature will discuss the 

function of future thinking, then explore the future thinking content in healthy adults, 

in adults with depression, and identify age differences in future thinking content. 

Finally, it will identify that little is known about the future thinking content of older 

adults with chronic pain and therefore their goals. 

2.7.1 The Content and Function of Future Thinking  

2.7.1.1 Healthy Adults. Future thinking refers to the imagined future or 

mental time travel into the future (Szpunar et al., 2014) and healthy adults imagine a 

future more positive than their past (Rasmussen & Berntsen, 2013; Ünal & Besken, 

2020). Positive future thinking is more easily constructed, vivid, and detailed than 

negative future thinking (de Vito et al., 2015). Positive future thinking momentarily 
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improves negative mood (Oettingen, 2012), reduces worry (Brown et al., 2002), 

improves depression (Gamble et al., 2019; Hallford et al., 2020), enhances the 

positive recall of past events (Devitt & Schacter, 2018; Marsh et al., 2019), and 

enhance self-image (Salgado & Bersten, 2019). Future thinking also generates 

alternative outcomes in problem solving (Hoppmann et al., 2010; Jing et al., 2017). 

Therefore, future thinking is a mechanism of problem solving, emotional regulation 

(Oettingen, 2012), and the enhancement of wellbeing (Schacter; 2012). 

Barsics et al. (2016) examined how the emotional content of future thinking 

affected the emotional regulation, planning and mood of 76 healthy people aged 19–

29 years. The participants recorded their future thoughts and the accompanying 

emotions, completed measures of self-identity, and ranked their goals. Barsics et al. 

found most future thoughts were about a positive future, and the intensity of 

emotions peaked when the positive future closely mirrored personal identity and 

important goals (Barsics et al., 2016). These findings suggest that if pain is excluded 

from a person’s identity and pain control is not an important goal, then pain is 

unlikely to feature in future thinking. However, if pain is part of self-identity and is 

an important goal, pain is likely to feature in future thinking. Given that the function 

of future thinking in emotional regulation and welling, it is not surprising that 

Crombez et al. (2016) found that most participants did not spontaneously report pain 

control goals or did not see themselves as having chronic pain in the future. 

2.7.1.2 The Content and Function of Future Thinking in Depression. A 

limitation of the discussed future thinking studies is they excluded people with 

depression. As there is a high incidence of comorbid depression with chronic pain, 

and the findings in a healthy population may not apply to chronic to pain. Therefore, 

the following is a critique of papers which compare healthy participants with 

participants with depression.  

Studies in healthy adults found that the imaged events of people in a negative 

were less detailed than people in a positive mood (Barsics et al., 2016). Hallford et 

al. (2018) completed a meta-analysis of 19 papers that compared the future thinking 

for people with psychiatric disorders and a healthy control group. Seven of the 

papers focused on diagnosed depression. Most of the participants were aged 20–39 

years and there were no older adults. Hallford et al. found that the future of 

people with diagnosed depression had less detail and more were general than the 

control groups. 
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Gamble et al. (2019) completed a meta-analysis of 46 papers which examined 

the content of future thinking in a group of mainly young adults who completed 

measures of depression, dysphoria, and dysthymia. Gamble et al. found that the 

higher levels of depressive symptoms were related to less detail in future thinking. 

Barsics et al. (2016), Hallford et al. (2018), and Gamble et al. (2019) findings reveal 

that depressed mood is associated with a reduction in the clarity of future thinking.  

Hallford et al. (2020) compared the specificity and the emotional content of 

future thought of adults without and without depression in a mixed methods study. 

The participants described a meaningful future event, rated how meaningful the 

event was and how much pleasure they expected from participating in the event. 

Hallford et al. found that participants with depression described more distant events 

but with less detail, and they expected less pleasure event when engaged in the event 

than participants who were not depressed. These findings suggest that people with 

chronic pain and depression may be expect less pleasure and fewer events than 

people with chronic pain who do not have depression. 

Hallford et al. (2020) finding that people with depression imagine a bleak 

future suggests that for people with depression, thinking about the future may not 

improve wellbeing. Sokol and Serper (2017) explored the relationship between future 

thinking and wellbeing by comparing how wellbeing and self-esteem were affected 

by future thinking in a clinically depressed and a non-depressed group. The 

participants described their future and indicated how well each word in a list of 20 

words described them now and in 10 years. Sokol and Serper found both groups 

reported an increased sense of wellbeing and positive self-image in 10 years, and 

although the non-depressed group reported a positive future, the depression group’s 

future remained bleak (Sokol & Serper, 2017). This suggests the future self-image of 

people with chronic pain will be more positive than their present self-image but still 

have negative future outlook. 

2.7.1.3 Interim Summary. Understanding the content of Future thinking is 

helpful in determining the goal content and self-identity. Moreover, future thinking 

improves wellbeing, mood, and self-image, albeit for a brief period, regardless of 

depressive state. Considering the link between goals and future thinking, it is likely 

that the goals of people with chronic pain will reflect their self-identity and, unless 

they have depression, reflect improved wellbeing. Therefore, it is not surprising that 

most people in Crombez et al. (2016) did not mention pain control goals. However, 
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limitation of Crombez et al. and the cited future thinking literature is that most of the 

participants were young adults and participants were aged under 68 years. Therefore, 

an aim of the current study is to discover the goals of older adults with chronic joint 

pain. 

2.7.2 Age Differences in Future Thinking 

Understanding age differences in future thinking will help understand how 

pain behaviour and pain perception change across adulthood because future thinking 

affects goals, motivation, regulates wellbeing because goals indirectly affect pain 

level through attentional bias (see Section 2.3.2, pp. 30–32). Unlike theories of future 

thinking, Socioemotional Selectivity Theory and FTP do not address the how the 

future constructed, but how the awareness of mortality affects goals and present 

behaviour. Moreover, a tenet of future thinking is that future events are a 

reconstruction of the memory and affected by current mood. There may be some 

crossover between the Socioemotional Selectivity Theory and future thought theory 

if there is an awareness of impending death, and this may happen in the very old and 

people with life limiting disease. We will start the discussion about age differences in 

future thinking by identifying age difference in specificity of the imagined future and 

then review of the effect of positive and negative futures on wellbeing and life 

satisfaction across adulthood. Next is an examination of age differences and the 

effect of avoidance on future thinking and emotion regulation. Finally, we identify 

the gap of knowledge to be addressed is the influence of pain on the future thinking 

and goal setting of older adults with chronic pain.  

2.7.2.1 Age Differences in Goal Content. Young and middle-aged healthy 

adults have a more defined description of their future self than healthy older adults 

(Corlett & MacLeod, 2019; Jumentier et al., 2018) and the middle-aged describe the 

future in more detail than older adults (Jumentier et al., 2018). Adults imagine future 

events as more positive than past events regardless of age (Grysman et al., 2015; 

Rasmussen & Berntsen, 2013), and cluster future events around milestone cultural 

and personal life events (Rathbone et al., 2011). Future events for older adults are 

more focused on leisure (Corlett & MacLeod, 2019) and less on personal futures 

(Grysman et al., 2015) than young adults, and involve taking part in significant life events 

of significant others (Grysman et al., 2015) 

Older adults also describe a more positive future with more sensory and 

contextual information (Corlett & MacLeod, 2019) and social relationships than young 
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adults (Raffard et al., 2020), although they expect to make fewer new friends and have fewer 

social connections as time advances (Corlett & MacLeod., 2019). In contrast, Durbin et al. 

(2018) found young adults were more positive about the future than older adults although 

their level of optimism depended on their expected health when aged 85 years and how 

important age was to their self-identity. Thus, young and older adults see their futures as 

more positive than the present, and older adults expect smaller social circles as age advances. 

A mediator of future thought is the temporal distance to the imagined future.  

Regardless of age, events in the near future were more positive than events in the 

distant future (Salgado & Berntsen, 2019). However, the further thought is projected 

into the future, future thought and self-image becomes more negative (Corlett & 

MacLeod, 2019; Jumentier et al., 2018) and there is detail in the middle-aged and older 

adults (Jumentier et al., 2018). When thinking about the next seven days, older adults 

mentioned health and welfare more often than young adults (Salgado & Berntsen, 

2019). Kotter-Grühn and Smith (2011), investigated the relationship between 

optimism and future time perspective in the very old using data from the Berlin 

Aging Study, a 15-year longitudinal study. Kotter-Grühn and Smith found that 

advancing age was associated with a decline in that positive future thinking and a 

reduction in the number of plans. These findings reveal that the temporal distance of 

the future and age determine the emotional content and clarity of events and 

projected self-image. 

2.7.2.2 Age differences in Wellbeing and Life Satisfaction. Corlett and 

MacLeod (2019), compared the differences between the positive and negative future 

thinking and the relationship between the valance of future thinking and life 

satisfaction in young and older adults. They found that positive future thinking was 

unrelated to life satisfaction in either age group, but the future and wellbeing became 

more negative the further older adults projected their thoughts into the future. Thus, 

how future thinking affects wellbeing depends on age and thinking long-term is 

detrimental to the mood and wellbeing of older adults. 

Brianza and Demiray (2019) examined the relationship between future 

thought and life satisfaction in younger and older adults, but unlike Corlett and 

MacLeod (2019) who collected data in a laboratory, they recorded the everyday 

conversations of young and older adults over four days. Brianza and Demiray 

analysed the conversations for the frequency of references to the future, positive and 

negative valanced words, family, friends, affiliation, and achievement. Contrary to 
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the Socioemotional Selectivity Theory, Brianza and Demiray found that the higher 

levels of life satisfaction were associated with expansive FTP. They also found that 

when young adults included the future and their family in conversations about the 

future, the life satisfaction of young adults increased. In contrast, the life satisfaction 

of older adults increased the more frequently they spoke about life achievements 

rather than the future and family predicted older adult’s life satisfaction. These 

findings revealed that future thought contributes to life satisfaction in young adults 

and recalling past success contributes to life satisfaction in older adults. 

As discussed in Section 2.7.1.2 (pp. 48–49), people who have negative future 

thought describe the future with less detail than people with a positive future. 

Jumentier et al. (2018) explored this in more detail in a study designed to determine 

avoiding a detailed future is a form of emotional regulation in middle-aged and older 

adults. They found that when older adults, especially those with high levels of 

experiential-avoidance omitted detail and the middle-aged were vague about details 

when describing negative future thinking. The omission of detail and the being vague 

about detail were associated with a reduction in emotional distress. In other words, 

avoiding detail when thinking about negative future events regulates the emotions of 

middle-aged and older adults. 

2.7.3 Summary 

Understanding future thinking provides invaluable insight in age differences 

in emotional activity and the level of detail when thinking about future events, and 

therefore how goals differ across adulthood. Despite these age differences, the most 

positive and detailed futures are those constructed close to the present time, and the 

future is imagined as more positive than the past or present even in depression except 

in very old adults. Positive future thinking has an important function in emotional 

regulation because it improves mood and is a source of motivation regardless of age. 

However, we do not know if these findings apply to people with chronic pain 

because there are no studies focusing on the future thought of people with chronic 

pain. The study by Crombez et al. (2016) revealed that most people aged under 66 

years do not spontaneously mention pain related goals, and therefore their research 

does not inform about the goals of older adults. Therefore, the current project will fill 

the gap of knowledge about the content of goals of older adults with chronic pain in a 

non-clinical setting and determine if pain affects their goals. 

2.8 Summary of Literature Review and Project Aims and Hypotheses 
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Epidemiological research has found that there are age and sex difference in 

pain perception in acute and chronic pain. The discussion of FAM revealed age, sex, 

and chronic pain and non-chronic populations differences in its key constructs: 

catastrophisation, fear of pain, and hypervigilance, although, to the best of my 

knowledge, there are no studies that examine the effect of age, sex, and chronic pain 

in the same study. According to adult development research, age differences in 

psychological constructs are normal and are a consequence of lived experiences. 

However, the FAM does not incorporate changes associated with adult development 

and ageing into its framework. FTP may help explain age differences because it 

provides a framework for understand age differences in goals and cognition. The 

FAM and FTP have contrasting theories on what motivates behaviour. To the best of 

my knowledge, the FTP has been not studied within the context of chronic pain, and 

there are no FAM studies which include FTP. Therefore, it is not known how FTP 

affects pain perception, and if chronic pain affects FTP. Therefore, the aims of the 

current study are to (a) explore the concurrent effect of age, sex, and pain on 

catastrophisation, fear of pain, hypervigilance, and FTP, and (b) determine if FTP 

explains age differences in chronic pain. It is hypothesised that (a) age, sex, and 

chronic pain will affect catastrophisation, fear of pain, hypervigilance, and FTP and 

(b) FTP will contribute to pain after controlling for age, sex, catastrophisation, fear of 

pain, and hypervigilance. To meet these aims, a convenience sample of adults with 

and without chronic pain will complete a battery of questionnaires which measure 

age, sex, catastrophisation, fear of pain, and hypervigilance. Three-way ANOVAs 

will determine if age, sex, and chronic affect catastrophisation, fear of pain, 

hypervigilance, and FTP, and a hierarchical multiple regression will determine if FTP 

contributes of pain level after controlling for age, sex, catastrophisation, fear of pain, 

and hypervigilance. The details of research design, measures, data collection, data 

analysis, and results are discussed in Chapter 3.  

Pain and non-pain goals play a key role in the pain experience, however the 

content of future thinking and the goals of people with chronic pain has received 

little attention. According to Socioemotional Selectivity Theory, the closeness of 

death determines goals. However, according to future thinking research, memories, 

current mood, values, and age shape future thinking. Healthy adults have dominated 

recruitment future thinking research and research into the future thinking of older 

adults is scant. Moreover, pain research has only studied the  content of pain-goals in 
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people younger than 65 years. Therefore, an aim of the current study is to explore the 

goal content of older adults with chronic pain in the non-clinical setting. A mixed 

methods study will use content analysis and ranking to determine the extent that the 

goals of people with chronic pain aged 60 years and over are affected by pain. The 

data are the participants written responses about long term goals in a hypothetical 

future and the debriefing notes of trained research assistants. The details of research 

design, measures, data collection, data analysis, and results are discussed in Chapter 

4. 
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CHAPTER 3: STUDY 1 METHODOLOGY, ANALYSIS, AND RESULTS 
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Chapter 2 examined the literature and identified that little is known about the 

interaction of age, sex, and the experience of chronic pain on catastrophisation, fear 

of pain, hypervigilance, and FTP or if FTP affects pain level. The aim of Chapter 3 is 

to provide a detailed account of the methods used to determine the interaction 

between age, sex, and current chronic pain on catastrophisation, fear of pain, and 

hypervigilance, and FTP, and the contribution of FTP to pain level. Section 3.1 

justifies the methodology, Section 3.2 describes the participants and ethical 

considerations, and Section 3.3 details the measures. Section 3.4 details the 

procedure, and finally, Section 3.5 reports the results and concludes the chapter. 

3.1 Method Justification 

The research design aimed to assess the psychosocial entities that contribute 

to pain level as objectively as possible. This study used valid and reliable 

questionnaires to access the constructs of catastrophisation, fear of pain, 

hypervigilance, and FTP in a sample of adults with chronic joint pain and adults 

without chronic pain. Statistical analysis of the questionnaires’ scores determined the 

effect of age, sex, and current chronic pain on catastrophisation, fear of pain, 

hypervigilance, and FTP, and the contribution of FTP to pain level.  

3.1.1 Cross-Sectional vs Longitudinal Study  

Changes in the goals associated with FTP occur incrementally over many 

years and therefore, longitudinal studies would need to be conducted over several 

years to detect age differences and the PhD program time restrictions made a 

longitudinal study impractical and were discounted. Cross-sectional studies can find 

age or cohort differences in data collected in a relatively short time and therefore are 

appropriate for the current study. Moreover, a cross-sectional study can determine if 

a longitudinal study on this topic is worthwhile. 

3.1.2 Causal vs Correlational   

 The aims of Study 1 were to determine (a) how age, sex, and current chronic 

pain affect catastrophisation, fear of pain, hypervigilance, and FTP, and (b) if age, 

sex, catastrophisation, fear of pain, hypervigilance, and FTP contribute to pain level. 

Therefore, this study is correlational as it explores the relationships between the 

variables rather than causality. 

3.2 Method Study 1  

3.2.1 Participants 
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3.2.1.1 Recruitment. Participants were a convenience and snowballed 

sample of undergraduates, graduates, and staff from regional Queensland university, 

closed Facebook Chronic Pain and post-graduate support groups, the University of 

the Third Age, Mturk workers, and a research participant wait list. All participants 

volunteered and all participants except Mturk worker were offered an incentive to 

participate, and the Mturk workers were paid. See Section 3.2.2 p. 64 – 65 for a 

discussion on Mturk workers payment. 

3.2.1.1.1 Whole Sample. As seen in Figure 3.1, 664 people took part in the 

survey. Two hundred and eighty participants were excluded because of poor quality 

data, (i.e., the participant did not fulfil all the inclusion criteria and/or follow the 

directions on at least 50% of the quality control questions), or completed the survey 

in India, leaving 384 participants in the current study. See Figure 3.1 for details. See 

Section 3.5.1, Data Cleaning, (p. 77) for details of quality control. 

3.2.1.1.2 Mturk Workers. Amazon Mturk (Mturk) are located at Mturk.com, is 

an online pool of workers who undertake research tasks such as completing surveys 

and questionnaires for a small fee (Shank, 2016). The workers are predominately 

from India and the USA. Several researchers have argued that the data is reliable, 

and the results are comparable to other convenience samples (Buhrmester et al., 

2018; Crump et al., 2013; Hamby & Taylor, 2016; Rouse, 2015). The prevalence of 

depression and anxiety matches the prevalence in the general population and Mturk 

workers are considered a good target population when researching sensitive issues 

such as physical and mental health issues (Shapiro et al., 2013; see also Arditte et al., 

2016; Calser et al., 2013). Furthermore, Mturk participants are more socio-

economically diverse than university students, and yet there were no significant 

differences between Mturk workers and university students in face-to-face interviews 

(Shapiro et al., 2013; see also Buhrmester et al., 2018).  

Despite the advantages of inviting Mturk workers to participate in 

psychological research, there is concern the reliability and validity of Mturk data 

may be compromised by low pay rates and long surveys. However, adequate 

compensation, built in quality assurance measures (Buhrmester et al., 2018) and a 

statement highlighting the task’s the potential of helping others increases intrinsic 

motivation (Rogstaduis et al., 2011) mitigates these risks. The current study 

ensured that the compensation was in line with the time expected to complete the 
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Note. *Total MTurk retained = total MTurk – Total MTurk removed; ^ Total number 

of recruits = total number MTurk + total number of non-MTurk; @ = total number in 

current study – total number MTurk + total non-MTurk; green = MTurk recruitment; 

Blue = non-MTurk; Pink – grand totals.  

Figure 3.1 

 Flowchart Showing Source of Recruitment and Numbers of Participants Recruited, 

Removed, and Retained 
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survey, several quality assurance questions were embedded into the survey (see 

Section 3.3.1, pp 66) and the invitation to participate in the research and the 

information sheet included a statement about the potential of the research benefit 

people with chronic pain (Appendix A, p. 212).  

As seen in Figure 3.1 (p. 59), 490 Mturk workers were recruited in three 

batches. Batch 1 was open to all workers aged 18 years and over. Preliminary 

investigation of Batch 1 revealed insufficient young adults with chronic pain and 

older adults. Batch 1 was closed, and two more recruitment batches with age filters 

opened. Batch 2 opened to older adults aged 60 years and over. Batch 3 opened to 

young adults aged 18–35 years. Mturk participants completed the on-line versions of 

the questionnaires.  

Mturk work was downloaded every 24 hours and checked for quality before 

payment. Quality data was the correct response to 50% or more quality control 

questions. The quality control items were marked clearly instructions in the Likert-

like questionnaires, for example, Quality control: Click (tick) occasional. Several 

checks were included in the quality control. The date of birth was checked to ensure 

the participant was 18 years old and over. The question, “Have you had an operation 

in the last 4 weeks” was checked to ensure it was “no” (see Section 3.3.1, p. 67). The 

workers were given $2.50 if they answered 50% or more of the quality control 

questions correctly.  

The checks occurred because (a) the worker instruction page set out the 

conditions of payment, was they were their stated age, were operation-free for the 

last 4 weeks, and that 50% of quality control instructions were correctly carried out, 

and (b) the information page also stated the exclusion criteria. Poor quality work was 

rejected, the data was removed another participant recruited without replacement. 

3.2.1.1.3 Non-Mturk Participants. The undergraduates received course 

credit, a raffle ticket for a $50 Myer-Coles gift voucher or refused any incentive. All 

other non-Mturk participants received a raffle ticket for a $50 Myer-Coles gift 

voucher or refused the raffle ticket. All non-Mturk worker could request a hard copy 

of the questionnaires which were posted to them or they completed the 

questionnaires on-line.  

3.2.1.2 Inclusion and Exclusion. Inclusion criteria were all participants were 

to be 18 years old and over, or 17 years old and an undergraduate student of the 

University of Southern Queensland, either have joint pain for 3 months or more, or 
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be pain free, and living in a Western country. Exclusion criteria were an operation in 

the last 4 weeks, cancer pain, if the participant did not have chronic pain, they were 

to be pain free at the time of completing the surveys or did not follow more than 50% 

of the quality control instructions. See Section 3.5.1 (p. 77) for details of quality 

control. 

 3.3.1.3 Demographics. There were 194 participants in the chronic pain 

group and 190 participants in the Non-Pain group. The groups were predominately 

female, married, Caucasian, tertiary educated, and in paid work. There were more 

middle-aged adults than young adults and older adults. Just over half the participants 

had a diagnosis of depression, anxiety, or depression and anxiety and 44% were 

diagnosed with 2–4 comorbid physical diseases (see Table 3.1). The summary of the 

descriptive statistics for age, subjective health, education, and anxiety and depression 

symptoms are in Table 3.1. All other demographic information is in Table 3.2 (p. 

63). 

There were no differences between pain groups in the number of participants 

diagnosed with depression or anxiety (see Table 3.2, p. 63) and although there were 

more depression and anxiety symptoms in each age group with chronic pain group 

than with no chronic pain and the depression and anxiety symptoms were mild. For a 

summary of age group differences, see Table 3.2 (p. 63), and Appendix B (p. 215) 

for the demographic questionnaire.  

3.2.1.4 Chronic Pain Characteristics. Participants in the chronic pain group 

had experienced pain for an average of 8.77 years (SD = 9.62 years, range = 0.25–

53.5 years), had pain on most days of the week (M = 5.63 days/week, SD = .1.85 

days/week, range = 1–7 days/week), and 57.2% had constant joint pain. Over the 

previous week, pain levels were mild to severe (M = 4.10, SD = 1.81, range 0.63–9; 

Boonstra et al., 2016) and half of the participants also experience other types of pain. 

Because of a technical problem, 83 participants did not describe their pain. The 

remaining participants described their pain as however aching (68.9%), throbbing 

(36.1%), and sharp (34.5%). At the time of completing the survey, 10.3% were not 

experiencing joint pain and 33% had pain relief up to 12 hours before completing the 

survey (M = 2.30 hours, SD = 2.24 hours) which had reduced their pain by 50%. See 

Table 3.3 (p. 65) for details. 

  The Arthritis Impact Measurement Scale Short Form 2 (Guillemin et al., 

1997) measured the extent to which people could carry out activities of daily living 
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and socialise. On average, that participants could carry out activities of daily living 
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(M = 2.37, SD = 1.77, Range = 0-9), but some days they could not socialize (M = 

4.19, SD = 1.56). 

3.2.2 Ethical considerations 

 The two target populations were adults with chronic joint pain and adults with 

no chronic pain, and within these groups, older adults and people with chronic pain 

need special consideration. Older adults are more likely to have chronic diseases such 

as cardiovascular problems, diabetes, more severe joint pain, and may tire more 

quickly during long periods of concentration than young adults and the middle-aged. 

People with chronic pain are at risk of increased pain when sitting for long periods of 

time. 

The online surveys opened at the information page so the participants could 

read the aims, inclusion and exclusion criteria, risks, the time to complete the 

surveys, withdrawal information, and the researcher contact details before they gave 

consent. Participants gave consent when they clicked the “terms of agreement box” 

at the end of the information page. Participants had access to the surveys after they 

gave consent. Six people aged 19–65 piloted the study, so we were confident that the 

completion time was approximately 30 minutes for the participants who did not have 

chronic pain and approximately 45 minutes for people who had chronic pain. The 

information page and invitation poster used on Facebook pages and sent to health 

professionals are in Appendix B and C (pp. 215 & 218), respectively. 

 The data collection included sensitive information such as mental health and 

physical disease diagnosis, medical treatment, and pain history and participants could 

opt out of sharing this information by responding with “prefer not to say,” or “not 

applicable,” or withdraw from the study without prejudice. The data was kept on a 

password secured university computer, and participants had a participant number to 

ensure that their data remained anonymous.  

  Returned hard-paper copies of the questionnaires were entered into a database 

and then secured in a locked filing cabinet. Contact information was collected from 

participants who wanted to enter the raffle or notified of future pain research. The 

information was immediately separated from research data to maintain anonymity. 

The contact information was kept in a separate computer file on a password secured 

computer. The computer and the filing cabinet were also in a secured office accessed 

by authorised personnel. 
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 There are some ethical concerns surrounding Mturk because (a) it is 

considered by some people as a form of exploitation because the financial 

compensation is very low ($US2 per hour; Fort et al., 2011), (b) it is a valuable form 

of income for some Mturk workers (Paloacci & Chandler, 2014; Williamson, 2016), 

and (c) rejecting the work may be a negative experience. To reduce the risk of this 

occurring, the workers were given $US2.50 for completing the surveys on the 

condition that 50% of the quality control questions were completed correctly. The 

need to successfully met this criterion was included in the invitation, which included 

the link to the survey, in the information page, and in the instructions. Moreover, 

participant questions were respectfully answered within 24 hours of them being 

emailed, and notification of payment was made within 24 hours of completion.  

 The Ethics Committee of the University of Southern Queensland approved 

the research; approval number H17REA153 (see Appendix D, p. 219). 

3.2.3 Sample Size  

G*Power version 3.1.9.6 (Buchner et al., 2020,) an online statistical power 

calculator, was used to calculate the minimum sample sizes for the three-way 

ANOVA and the hierarchical multiple regression. A three-way analysis of variance 

(ANOVA) was planned to determine the effect of age (young adults vs middle-age vs 

older adults), sex (males vs females), and pain group (chronic pain vs non-pain) on 

the dependent variables catastrophisation, fear of pain, hypervigilance, and FTP. The 

effect size was calculated by G*Power using a partial Ƞ2 = 0.06 (medium effect size). 

The numerator degrees of freedom were 2, and it was calculated using the formula:  

Age (3 levels – 1) x Sex (2 levels – 1) x Pain Group (2 levels – 1) = numerator 

degrees of freedom. The number of groups was 12 was calculated by multiplying the 

number of levels in each predictor using the formula: Age (3 levels) x Sex (2 levels) 

x Pain Group (2 Levels) = number of groups. G*Power calculated that there is an 

80% chance of correctly rejecting the null hypotheses that (a) sex, age, and pain 

group do not predict catastrophisation, (b) sex, age, and pain group do not predict 

fear of pain, (c) sex, age, and pain group do not predict hypervigilance, and (d) sex, 

age, and pain group do not predict FTP with a total of 155 participants. 

A hierarchical multiple regression was planned to determine the contribution 

of the independent variables sex, age, catastrophisation, fear of pain, hypervigilance, 

and FTP to the dependent variable, pain level with a detect a small effect size (f2 = 

.11) and α = .05. G*Power calculated there is an 80% change of correctly rejecting 
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the null hypothesis that sex, age, catastrophisation, fear of pain, hypervigilance, and 

FTP do not predict pain level with a total of 130 adults who have chronic pain.  

3.3 Materials 

Quantitative research requires the use of reliable and valid psychometric 

measures to access the constructs of interest and careful consideration of how the 

measures relate to each other. The psychosocial pain measures, the Pain 

Catastrophisation Scale (Sullivan et al., 1995), the Pain Anxiety Symptoms Scale 

Short Form 20 (McCracken & Dhingra, 2002), and Pain Vigilance Awareness 

Questionnaire (McCracken, 1997) are well validated and reliable in chronic pain and 

pain-free populations, and frequently used in FAM research. The team who proposed 

the Socioemotional Selectivity Theory developed the FTP Scale with their FTP 

construct in mind. Table 3.3 (p. 65) summarises the measures’ characteristics. 

3.3.1 Quality Assurance 

Eight quality control questions filtered out the participants, who affirmed that 

they filled the eligibility criteria but did not. This was important to this study as there 

has been concern about the quality of data collected from Mturk (Sharpiro et al., 

2013). In the demographic questionnaire, participants were asked to state their year 

of birth, to confirm that they had not had an operation in the last 4 weeks, and the 

duration of their pain in months. Their age was calculated by subtracting the stated 

year of birth from 2018 (the year data was collected). To ensure that participants 

were engaged in the questionnaires, a quality control item was added to the end of 

five questionnaires (Hamby & Taylor, 2016; Stritch et al., 2017). Such quality 

control checks do not affect the scale validity (Kung et al., 2018). The questionnaire 

and the quality control items are in Table 3.4 (p. 69). Quality data was data from 

participants who met all the inclusion criteria and responded to three out of five 

quality control items correctly. Any participant whose data that did not meet the 

quality data specifications was removed from all analyses. 

3.3.2 Joint Pain Questionnaire 

Only participants with chronic pain completed The Joint Pain History 

Questionnaire. The questionnaire is based on the Brief Pain Inventory (Cleeland, 

1991) and developed for this study. It satisfies most of the recommendations of the 

Initiative on Methods, Measurement, and Pain Assessment in Clinical Trials 

(IMMPACT) for describing pain in clinical pain research (Dworkin et al., 2005). The 



69 

 

 

 

questionnaire covers pain type, pain duration, pain sites, level of pain, pain treatment 

and its effectiveness, and comorbidity. The details of the development of the Joint 

Pain History Questionnaire and the items are in Appendix E (p. 220). The 

Arthritis Impact Measurement Scale 2 Short Form (Guillemin et al., 1997) fulfills the 

recommendation for a disability measure. A new pain measure that measures the 

sensory and affective components of pain separately was piloted to overcome some 

limitations in current pain measures but only the Intensity subscale was used in the 

analysis.  

3.3.3 Pain Catastrophization Scale 

 The Pain Catastrophization Scale (Sullivan et al., 1995) measures pain 

catastrophisation, that is, negative and exaggerated thoughts about pain. Sullivan, a 

noted psychologist and expert in pain psychology, developed the scale at the McGill 

University, Canada, a world leading pain research centre. Seven scale items were 

developed from qualitative research. The research identified negative thoughts 

associated with the anticipation of pain, reflections about pain, and during an episode 

of pain (Chaves & Brown, 1987; Spanos et al., 1979). Another six items came from 

the Coping Strategy Questionnaire Catastrophization subscale (Rosenstiel & Keefe, 
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1983). The scale has three factors: helplessness, magnification, and rumination 

(D’Eon et al., 2004; Fernandes et al., 2012, Osmand et al., 2000; Sullivan et al., 

1995). 

 Convergent validity was established between the Pain Catastrophization 

Scale and the Fear of Pain Questionnaire, the Positive Affect Negative Affect Scale 

Negative Affect subscale, the Beck Depression Inventory, and the Steinberger State-

Trait Anxiety Inventory-Trait Form (Sullivan et al., 1995), the Fear Avoidance 

Behavior Questionnaire, the Hopkins Symptom Check List-25 (Fernandes et al., 

2012), the Modified Oswestry Disability Questionnaire, and the Euro Quality of 

Life-5 Dimension scale (Bansal, et al., 2016). Divergent validity was demonstrated 

between the Positive Affect Negative Affect Scale’s Positive Affect subscale and the 

Pain Catastrophization Scale (Sullivan et al., 1995). The Pain Catastrophizing Scale 

score was higher for people with chronic pain who are catastrophisers compared to 

people with chronic pain who are not catastrophisers (Sullivan et al., 1995), and 

higher for people with chronic pain who attend pain clinics compared to people with 

chronic pain who do not attend pain clinics (Osman et al., 2000). Thus, the face, 

content, convergent, discriminate, and validity indicate this a valid measure of pain 

catastrophisation. 

The Pain Catastrophizing Scale has 13 items on a 5-point Likert-like scale 

ranging from 0 (not at all) to 4 (all the time). The lead in reminds participants of 

situations where they may experience pain (e.g., dental procedures), and common 

pain sites (e.g., joints), and that the key interest is in “the types of thoughts and 

feelings” associated with pain episodes. Next, participants are asked, “indicate the 

degree to which you have [the following] thoughts and feelings when experiencing 

pain.” The scale score is the sum of all item responses, and the higher scores 

represent higher levels of catastrophising. Sullivan et al. (1995) identified three 

subscales with Cronbach’s Alphas indicating adequate to excellent internal 

consistency: Helplessness (α = .78), Magnification (α = .66), and Rumination (α = 

87), and the total Pain Catastrophization Scale as excellent (α = .87). The total Pain 

Catstrophizing Scale’s Cronbach’s Alpha for the current study (α = .94) indicated 

excellent internal consistency (DeVillis, 2003; Kline, 2005). Table 3.3 (p. 65) has an 

example of an item for each subscale of the Pain Catastrophisation items and 

Appendix F (p. 237) details the items.  
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3.3.4 Pain Anxiety Symptoms Scale Short Form 20 

 The Pain Anxiety Symptoms Scale Short Form 20 (McCracken & Dhingra, 

2002) measures the fear of pain and for the rest of the thesis is referred to as the Pain 

Anxiety Symptoms Scale. The scale contains 20 items taken from commonly used 

anxiety questionnaires and modified to reflect an anxiety response to pain. 

McCracken et al. (1992) originally modified 62 anxiety items, and McCracken and 

Dhingra reduced the number of items to 20. All the authors are noted psychologists, 

and McCracken and Dhingra are prominent pain researchers from the University of 

Bath. The Pain Anxiety Symptoms Scale has four subscales: Fear of Pain, Cognition 

Anxiety, Escape-Avoidance, and Physical Anxiety Symptoms Scale (Coons et al., 

2004; McCracken & Dhingra, 2002). 

 Convergent validity between the Pain Anxiety Scale and the following scales 

was established: the Beck Depression Inventory and the Sickness Impact Profile 

(McCracken & Dhingra, 2002), the Pain Catastrophization Scale (Abrams et al., 

2007; Crombez et al., 1999), the Positive Affect Negative Affect Scale Negative 

Affect subscale (Crombez et al., 1999), the Anxiety Sensitivity Scale (Coons et al., 

2004; Abrams et al., 2007),  the Fear of Pain-III (Abrams et al., 2007), and the 

Multidimensional Pain Inventory subscales of the Pain-related Disability, Negative 

Affect, the Pain Severity (Coons et al., 2004). Clinical samples have a higher score 

than non-clinical samples, and therefore the Pain Anxiety Symptoms Scale has a 

discriminate validity (Abrams et al., 2007). Together, the face, content, convergent, 

discriminate, and validity indicate the Pain Anxiety Symptoms Scale is a valid 

measure of a fear of pain. 

 The Pain Anxiety Symptoms Scale has 20 items on a 6-point Likert-like scale 

ranging from 0 (never) to 5 (always). Participants rate how often they have specific 

pain thoughts, physiological signs of anxiety associated with pain, and pain 

avoidance behaviour. The scale score is the sum of all responses, and the higher 

scores represent higher levels of fear of pain. The scale has very good to excellent 

internal consistency: total scale (α = .83-.91). The Pain Anxiety Symptoms Scale’s 

Cronbach’s Alpha for the current study (α =.94) indicated excellent internal 

consistency (DeVillis, 2003; Kline, 2005). A Table 3.3 (p. 65) has an example of an 

item for each subscale of the Pain Anxiety Symptoms Scale items and Appendix G 

(p. 238) details the items. 
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3.3.5 Pain Vigilance and Awareness Questionnaire 

The Pain Vigilance and Awareness Questionnaire (McCracken, 1997) 

measures hypervigilance, that is, a preoccupation with and an awareness of pain. 

McCracken is a noted psychologist, and, at the time of developing the scale, was a 

pain researcher from the University of Chicago. He created the Pain Vigilance and 

Awareness Questionnaire by modifying the items of the Body Vigilance 

Questionnaire (Mueller, Telch, & Curry, 1992 as cited by McCracken, 1997) to 

reflect vigilance and attention to pain.  

Convergent validity between the Pain Vigilance Awareness Questionnaire 

and the following scales was established: the Beck Depression Inventory, the Body 

Consciousness Questionnaire, the Coping Strategies Questionnaire, the Modified 

Somatic Perception Questionnaire, the Pain Anxiety Symptoms Scale, the Sickness 

Impact Profile (McCracken, 1997), the Pain Catastrophization Scale (Kunz et al., 

2017; Roelofs et al., 2002; Wong et al., 2014), Body Vigilance Questionnaire 

(Roelofs et al., 2002), the Tampa Scale of Kinesiophobia, and pain level (Wong & 

McCracken, 2011). Divergent validity was established between the Pain Vigilance 

Awareness Questionnaire and an unknown measure of general somatic symptoms 

(McCracken, 1997), the Spielberger State-Trait Anxiety Inventory- State, and the 

Fear of Spiders Questionnaire (Roelofs et al., 2002). The Pain Vigilance and 

Awareness Questionnaire score is higher in people with chronic pain than people 

with acute pain, indicating it has discriminative validity (Kunz et al., 2017). 

Together, the face, content, convergent, discriminate, and validity indicate this a 

valid measure of attention to pain.  

The Pain Vigilance and Awareness Questionnaire has 16 items on a 6-point 

Likert-like scale ranging from 0 (never) to 5 (always). Participants think about their 

behaviour over the last fortnight and “indicate how frequently each item is a true 

description” of their behaviour. The scale score is the sum of the responses of Items 

1–7, Items 9–15, and the reversed score of the responses to Items 8 and 16. The 

higher the scores represent greater levels of vigilance and awareness of pain. 

McCracken (1997) found that the Cronbach’s Alpha (α = .86) indicated very good 

internal consistency (DeVillis, 2003; Kline, 2005). McWilliams and Asmundson 

(2001) found the Cronbach’s Alpha for the questionnaire (α = .80) in a sample of 

chronic pain and pain-free participants indicated a very good internal consistency 

(DeVillis, 2003; Kline, 2005). Roelofs, Peter, Van der Zijden & Vlaeyen (2003) 
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found the Cronbach’s Alpha for the questionnaire (α = .88) in a sample of people 

with fibromyalgia indicated a very good internal consistency (DeVillis, 2003; Kline, 

2005). The Pain Vigilance and Awareness Questionnaire’s Cronbach’s Alpha for the 

current study (α = .92) indicated excellent internal consistency (DeVillis, 2003; 

Kline, 2005). Table 3.3 (p. 65) has an example of an item for each subscale of Pain 

Vigilance and Awareness Questionnaire and Appendix H (p. 239) details the scale 

items. 

3.3.6 Pain Level 

Pain Intensity subscale of Pain Index measured the level of pain. The Pain 

Index developed for the current study to reflect the definition of pain, that is, 

intensity and unpleasantness of the pain experience. The measure has two subscales: 

Pain Intensity and Pain Unpleasantness. The subscales have four items with an 11-

point Likert-type scale. The anchors for the Pain Intensity subscale are 0 (no pain) to 

10 (worst imaginable pain) and for the Pain Unpleasantness subscale are 0 (not at 

all) to 10 (worst imaginable). Before the scales are presented, the difference between 

pain intensity and pain unpleasantness is explained, followed by the Pain Intensity 

subscale lead-in statement “These questions ask about intensity,” followed by Pain 

Intensity subscale items. Next is the lead-in statement for the Pain Unpleasantness 

subscales, “These questions ask about unpleasantness” followed by the Pain 

Unpleasantness items. Examples of items for each subscale are found in Table 3.3 (p. 

65). 

The Pain Level score is the mean of the Pain Intensity subscale. The higher 

index score represents higher levels of pain. The Cronbach’s alpha for the pain 

intensity (α = .87) indicating very good internal consistency (DeVillis, 2003; Kline, 

2005). An explanation of scale and the scale is found on page 217 and 223, 

respectively. 

3.3.7 Future Time Perspective Scale  

The Future Time Perspective Scale (Lang & Carstensen, 2002) measures the 

perception of how much time remains before death, and the number of goals and 

future opportunities. There is no peer-reviewed publication of the Future Time 

Perspective Scale development or validation (Carstensen, 2019). However, it was 

developed by Lang and Carstensen (2002) to measure FTP as conceptualised FTP in 

the Socioemotional Selectivity Theory (Carstensen, 1995; Carstensen et al., 1999) 

and is often used to measure the FTP construct when discussing the Socioemotional 



74 

 

Selectivity Theory (e.g. Carstensen et al., 1995). In a paper about age differences in 

motivation and cognition, the Cronbach’s Alpha for the FTP Scale (α = .88; Rohr et 

al., 2017), indicated a very good internal consistency (DeVillis, 2003; Kline, 2005). 

The scale differentiates FTP between young adults and older adults (Samanez-Larkin 

et al., 2014; Tasdemin-Ozdes et al., 2016). The Cronbach’s alpha for the current 

study (α = .93) indicted excellent internal consistency (DeVillis, 2003; Kline, 2005). 

Thus, the scale has face and discriminate validity, and internal consistency, but no 

reported convergent or divergent validity. 

 The FTP Scale has 10 items on a 7-point Likert-like scale ranging from 1 

(very untrue) to 7 (very true). The instructions ask participants to indicate, “How true 

is this of you?” for each item. The score is the sum of the responses to Items 1–7, 

and the reversed score of Items 8–10 and the higher scores represent a more 

expansive future time perspective. Table 3.3 (p. 65) has an example of an item for 

each subscale of the FTP Scale and Appendix I (p. 240) details the scale items. 

3.4.8 Summary 

 The Pain Catastrophization Scale, the Pain Anxiety Symptoms Scale, the Pain 

Vigilance Awareness Questionnaire, and the FTP Scale are valid and reliable 

measures. The Pain Catastrophization Scale, the Pain Anxiety Symptoms Scale, the 

Pain Vigilance Awareness Questionnaire were used to test convergent validation for 

each other, suggesting that the scale authors expected the questionnaires were similar 

or tapped into very similar constructs. However, as discussed in the literature review, 

the scales measure different aspects of pain psychology and have different effects on 

pain perception. Multicollinearity may be a problem in the analysis, but, where 

necessary, the assumption testing and reporting includes tests for multicollinearity. 

3.4 Procedure for Study 1 

3.4.1 Recruitment 

 All participants were volunteers. Post-graduates and staff found out the 

course through a university’s online community noticeboard, course assessment 

requirements, or their closed early career and higher research degree closed 

Facebook page. People also saw a poster on (a) the researcher’s personal Facebook 

page, (b) one of three online closed Chronic Pain Facebook support groups, (c) a 

closed worldwide Facebook support group for mature aged higher degree research 

candidates, and (d) the Toowoomba University of the Third Age open Facebook 

page. The poster included an overview of the research aim, eligibility criteria, 
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research team contact details, and the link to the survey site. Other recruitment was 

through Mturk, by an invitation by people who had the link to an online survey, or an 

email. The email addresses were from a gerontology research waiting list.  

Another potential recruitment source was the 100 local health clinics and 

complementary health practitioner businesses. The research purpose was explained 

to the clinics and businesses, and they were asked if they would like 20 research 

invitations placed in their waiting rooms. The clinics and business approached were 

general medical practices, tertiary pain clinics, psychology clinics, physiotherapy 

clinics, occupational therapy clinics, masseurs, chiropractors, hypnotherapists, and 

Bowen therapists. Fifty-two businesses received 20 invitations each.  

3.4.2 Online and hard copies of questionnaires 

Six participants requested and received hard copies of the surveys, and the 

remaining participants accessed the online version of the questionnaires on the 

School of Psychology and Counselling survey website on the University of Southern 

Queensland’s website. 

All online questions had mandatory answers. Potentially sensitive 

demographic questions included the option “not applicable,” or “prefer not to say.” 

Pilot studies found that the time to complete the questionnaires was 20–35 minutes 

for pain-free participants, but 25–40 minutes for participants with chronic pain 

because they completed the Joint Pain History Questionnaire.  

Data were collected from June 2017 until March 2018. 

3.4.3 Order of Questionnaires 

The order of the questionnaires minimised the time spent on the survey and 

limited the priming effect of a questionnaire on another. Figure 3.2 is a flowchart of 

the questionnaires used in the survey. Some questionnaires do not apply to the 

current study but are included in the flowchart, so the reader knows the 

questionnaires completed by participants. 

All participants first completed subjective age and subjective health and then 

they answered the question, “Have you had an operation in the last 4 weeks,” 

followed by the mood scale and the FTP scale. Next, the survey platform logarithms 

randomised the order of the Pain Catastrophization Scale, Pain Anxiety Symptoms 

Scale, and Pain Vigilance Anxiety Questionnaire. Next was the demographic 

questionnaire, followed by the Do you have chronic pain? If the participant did not 

have chronic pain, they exited the survey. Participants with chronic pain completed 
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the Joint Pain History Questionnaire and then exited the survey. 

3.5 Analysis 

This section describes the analysis process. There were three main steps: first 

data was cleaned. Next, several three-way analyses of variance tests (ANOVA) were 

undertaken to determine if age, sex, and pain group interacted on the Pain 

Catastrophization Scale, the Pain Anxiety Symptoms Scale, the Pain Vigilance  

Anxiety Questionnaire, the FTP Scale. Next, a hierarchical multiple regression was 

undertaken to determine if age, sex, Pain Catastrophization Scale, the Pain Anxiety 

Symptoms Scale, the Pain Vigilance Anxiety Questionnaire, and FTP Scale 

contributed to pain level. Finally, post hoc tests were completed. The first post hoc 

tested for a quadratic relationship between FTP Scale and Pain Level . The second 

post hoc test aimed to unpack the relationships between the Pain Anxiety Symptoms 

Scale and the Pain Vigilance Awareness Questionnaire. See Figure 3.3 for an 

overview of the analysis strategy. The three-way ANOVA, the multiple hierarchical 

regression, Mann-Whitney U Test, and Kruskal-Wallis tests including assumption 

testing were done using the procedures described by Laerd Statistics (Lund & Lund, 

2020) and completed using SPSS version 26. Alpha was set at .05. 

3.5.1 Data Cleaning 

The first step was to determine the quality of data and removing all the data 

of participants with poor quality data. The age of participants was calculated by 

subtracting their year of birth from 2018 (the year data collection was completed) 

and checked to ensure it met the age eligibility criterion. Pain duration was converted 

to weeks and checked to ensure that the 12-week chronic pain eligibility criterion 

was met. Next, the quality control items were checked. Only the Mturk participants 

were found to have poor quality data, and all the participants with poor quality data 

were removed. There was no missing data, as all items had mandatory responses. 

3.5.2 ANOVA 

The effects of age, pain group, and sex on the Pain Catastrophization Scale, 

the Pain Anxiety Symptoms Scale, the Pain Vigilance Anxiety Questionnaire, and 

the FTP were determined by three-way ANOVAs. The report of each ANOVA 

begins with the research question, the dependent and independent variables, followed 

by assumption testing results, and then three-way ANOVA results.  

3.5.2.1 Pain Level. To help with the interpretation of the results, a two-way 

ANOVA was run to determine the effects of age and sex on pain level in the chronic 
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pain group only. Sex (males and females) and Age (young adults,  middle-aged, and  

older adults) were the independent variables, and Pain Level was the dependent 

variable.   

Assumption Testing. There were no outliers as determined by the box plot 

inspection and the studentized residuals for pain level (range -2.10–2.62). The 

Schapiro-Wilk test for normality revealed that the distribution of the residuals was 

normal and therefore the assumption of normality was met. The Levene’s Test (p = 

.061) revealed that the assumption of homogeneity of variances was met. The 

descriptive statistics and Schapiro-Wilk tests p-values are found in Table 3.5. 

 

 

Results. As seen in Table 3.6 and Figure 3.4, there was a statistically 

significant interaction between sex and age on pain level F(1, 187) = 6.83, p = .001, 

Ƞ2 = .07. As seen in Table 3.7, young males had significantly more pain than middle-

aged males with a small effect size, middle-age males had significantly less pain than 

older males. Middle-age females had significantly more pain than middle-aged 

males. 
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Figure 3.4 
Bar Graph of Interaction of Age and Sex on Pain Level 

Note. Bars represent 95% confidence Intervals. 
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3.5.2.2 Pain Catastrophization Scale. The effects of pain, age, and sex on 

catastrophisation were investigated using three-way ANOVA. Pain group (chronic 

pain vs non-pain), age (young adults vs middle-aged vs older adults), and sex (males 

vs females) were the independent variables, and the Pain Catastrophization Scale was 

the dependent variable. 

Assumption Testing. Table 3.8 shows the sample size for each cell was 

adequate. No outliers were identified. Table 3.9 shows that the Shapiro-Wilk Test of 

Normality revealed that the Pain Catastrophization Scale scores were normally 

distributed in all but the older females chronic pain group, and young males and 

females non-pain group. Levene’s test revealed homogeneity of variances for all 

groups (p = .452).  

 

 

 

Result. As seen in Figure 3.5, there was a significant three-way ANOVA 

between pain group, age, and sex, and as seen in Table 3.10 (P.83), there was a small 

effect size (Cohen, 1988). As seen in Table 3.10 (p. 83) there were significant 

interactions at the level of pain group for the chronic pain group but not for the non-

pain group. In the chronic pain group, the mean of older males was significantly 

higher than the mean of middle-aged males, indicating that older males catastrophise 

more than middle-aged males with chronic pain. Additionally, the mean of older  
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females was significantly lower than the mean of young females, indicating that 

older females with chronic pain catastrophise less than young females with chronic 

pain. Additionally, at the level of age, the mean of older males with chronic pain was 

significantly higher than older males without chronic pain, indicating that older 

males with chronic pain catastrophise more than older males who are not 

experiencing chronic pain. See Table 3.11 (p. 84) for details. 



83 

 

 

Interim Summary. These findings indicate that age, sex, and pain group 

interact to affect the pain catastrophisation score. In the Non-Pain group, there was 

no interaction of age and sex on catastrophisation. However, there are significant 

differences in the level of catastrophisation between age groups in males and females 

with chronic pain. Specifically, middle-aged males with chronic pain catastrophise 

less than young males with chronic pain, but older males with chronic pain 

catastrophise slightly more than middle-aged males with chronic pain. Young 

females with chronic pain and middle-aged females with chronic pain catastrophise 

at the same level, but older females with chronic pain catastrophise less than young 

and middle-aged females with chronic pain. 

3.5.2.3 Pain Vigilance Awareness Questionnaire. The effects of pain, age, 

and sex on hypervigilance were investigated using three-way ANOVA. Pain group 

(chronic pain vs non-pain), age (young adults vs middle-aged vs older adults), and 

sex (males vs females) were the independent variables, and the Pain Vigilance 

Awareness Questionnaire was the dependent variable. 

Assumption Testing. Table 3.8 (p. 81) shows the sample size for each cell 

was adequate. No outliers were identified. Table 3.12 (p. 85) shows that the Shapiro-

Wilk Test of Normality revealed that the Pain Vigilance Awareness Questionnaire 

scores were normally distributed in groups except for middle-aged males with 

chronic pain. Levene’s test for homogeneity of variances revealed homogeneity of 

variances for all groups (p = .613). 
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Results. As seen in Figure 3.6, there was a significant three-way interaction 

between pain group, age, and sex on the Pain Vigilance Anxiety Questionnaire, and 

as seen in Table 3.13, there was a small effect size (Cohen, 1988). As seen in Table 

3.14 (p. 87), there were significant simple effects at the level of and age, but not at 

the level of sex. At the level of pain group there was a significant simple simple two-

way effect between sex and age in the chronic pain group with a small effect size 

(Cohen, 1988) but not for non-pain group. Specifically, the mean was significantly 

higher in older males with chronic pain than older females with chronic pain, 

indicating that older males with chronic pain are more hypervigilant to pain than 

older females with chronic pain. Specifically, the mean of older males with chronic 

pain was significantly higher in than older males without chronic pain, indicating that 

older males with chronic pain are more hypervigilant to pain than older males who 

are not experiencing chronic pain. (See Table 3.13 for details). 

Interim Summary. In summary, there was a three-way interaction between 

age, sex, and pain on the Pain Vigilance Anxiety Questionnaire, indicating that age, 

sex, and pain interact to affect hypervigilance. There was no interaction between age 

and sex in the chronic pain group in older adults. Specifically, it was found that older 

with chronic pain are more hypervigilant than older females with chronic pain. It was 

also found that older males with chronic pain are more hypervigilant to pain.  

3.5.2.4 Pain Anxiety Symptoms Scale. The effects of pain, age, and sex on 

fear of pain were investigated using three-way ANOVA. Pain group (chronic pain vs 
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vs non-pain), age (young adults vs middle-aged vs older adults), and sex (males vs 

females) were the independent variables, and the Pain Anxiety Symptoms Scale was 

the dependent variable. 

Assumption Testing. Table 3.8 (p. 81) shows the sample size for each cell 

was adequate. No outliers were identified. Table 3.15 shows that the Shapiro-Wilk’s 

Test of Normality revealed that Pain Anxiety Symptoms Scale scores were normally 

distributed in all but Non-Pain middle-aged females’ group. Levene’s test for 

homogeneity of variances revealed homogeneity of variances for all groups (p = 

.613).  

  

  

 Results The three-way ANOVA between chronic pain, age, and sex on the 

Pain Anxiety Symptoms Scale was not significant, F(2,372) = 2.12, p = .122, η2 = 

.01. However, As seen in Figure 3.7, there was a significant interaction between age 

and sex, and as seen in Table 3.16 there was a small effect size (Cohen, 1988). As 

seen in Table 3.17 (p. 90), at the level of sex, the Pain Anxiety Symptoms Scale 

mean was higher for young males than middle-aged males indicating that young 

males fear pain more than middle-aged males. At the level of sex, the mean was 

higher for young females than older females indicating that young females feared 

pain more than older females, and the mean was also higher for middle-aged females 

than older females indicating that middle-aged females fear pain more than older 

females. See Table 3.17 (p. 90) for details.  

 Interim Summary. The three-way ANOVA for pain, age, and sex on the 

Pain Anxiety Symptoms Scale was not significant, indicating that there is no pain, 

age, and sex interaction in the Pain Anxiety Symptoms Scale. However, a significant  
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interaction between age and sex on the scale revealed that young males are more 

fearful of pain than middle-aged and older males, and young females and middle-

aged females are more fearful of pain than older females. 

3.5.2.5 Future Time Perspective. The effects of pain, age, and sex on FTP 

were investigated using three-way ANOVA. Pain group (chronic pain vs non-pain), 

Age (young adults vs middle-aged vs older adults), and sex (males vs females) were 

the independent variables, and the FTP Scale was the dependent variable.  

Assumption Testing. Table 3.8 (p. 81) shows that the sample size for each cell was 

adequate. No outliers were identified. Table 3.18 shows that the Shapiro-Wilk Test 

for Normality revealed that the FTP Scale score were normally distributed. However, 

Levene’s test (p = .004) indicated that the variances were heterogeneous, revealing 

that the assumption of homogeneity of variances was violated. Therefore, differences 

in the FTP Scale score between sex (males vs females), pain group (chronic pain vs 

non-Pain), and age groups (young adults vs middle-age vs older adults) in each of the 

pain groups were explored with non-parametric tests.  

 

 

 

3.5.3 Kruskal-Wallis H Tests for Age Differences Within Pain and Sex Groups 

A Kruskal-Wallis H Tests was conducted for males with chronic pain, males 

without pain, females with chronic pain, and females without chronic pain to 

determine if there were age differences in the FTP for each sex-pain group. Each test 

is reported separately.  

3.5.3.1 Males With Chronic Pain. A Kruskal-Wallis H test was conducted to 

determine if there were differences in the FTP score between young, middle-age, and 
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older males with chronic pain. The independent variable is age group-males with 

chronic pain, and the dependent variable is the FTP score. 

Assumption Testing. The distributions of the FTP scores were assessed by 

visual inspection of a box plot and it was revealed that not all the distributions were 

similar.  

Results. As seen in Table 3.19, there were significant differences in the FTP 

score between age groups. Therefore, pairwise comparisons were conducted using 

Dunn’s (1964) procedure. As seen in Table 3.19, the mean rank of FTP for older 

males with chronic pain was significantly lower than middle-aged males and the 

effect size was large (Tomczak & Tomczak, 2014). As seen in Table 3.19, there were 

no significant differences in the mean ranks between young and older males with 

chronic pain. The descriptive statistics are found in Table 3.19. 

3.5.3.2 Males Without Chronic Pain. A Kruskal-Wallis H test was 

conducted to determine if there were differences in the FTP score between young, 

middle-age, and older males without chronic pain. The independent variable is age 

group-male without chronic pain, and the dependent variable is the FTP score. 

Assumption Testing. The distributions of the FTP scores were assessed by 

visual inspection of a box plot and it was revealed that not all the distributions were 

similar.  

Results. As seen in Table 3.19, there were no significant differences in the 

FTP score between age groups. The descriptive statistics are found in Table 3.19.  

3.5.3.3 Females With Chronic Pain. A Kruskal-Wallis H test was conducted 

to determine if there were differences in the FTP score between young, middle-age, 

and older females with chronic pain. The independent variable is age group-female 

with chronic pain and the dependent variable is FTP score. 

Assumption Testing. The distributions of the FTP scores were assessed by  

visual inspection of a box plot and it was revealed that the distributions were  

similar. The  

Results. As seen in Table 3.19, there were significant differences in the FTP 

score between age groups. Therefore, pairwise comparisons were conducted using 

Dunn’s (1964) procedure. As seen in Table 3.20 (p. 94), the median FTP score for 

young females with chronic pain was significantly higher than older females with 

chronic pain with a medium effect size (Field, 2013). As seen in Table 3.19, there  
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were no significant differences in the medians between young and middle-aged 

females with chronic pain or between middle-aged and older females with chronic 

pain. The descriptive statistics are found in Table 3.20. 

3.5.3.4 Females Without Chronic Pain. A Kruskal-Wallis H test was  

 conducted to determine if there were differences in the FTP score between young, 

Table 3.19 

Summary of Kruskal-Wallis H Tests for Distribution of FTP Across Age Groups and 

Descriptive Statistics for Males with Chronic Pain, Males with No Chronic Pain, and 

Females with No Chronic Paina. 
 

Kruskal-Wallis  Pairwise Comparisons  Descriptive 
 

H p* Ƞ2
H 

 
Comparison 

Groups 

Mean Rank 

Differences 

P** Rb 
 

Age Group Mean 

Rank 

N 

CP Males            

6.51 .039 .07 
  

   
    

   
 

 
YA -MA -4.87 1.000 .20 

 
YA M CP 35.16 32 

   
 

 
MA-OA 16.76 .042 .95 

 
MA M CP 40.03 17 

   
 

 
OA-YA 11.3 .149 .46 

 
OA M CP 23.85 17 

NP Males           

5.69 .058 .06 
 

— — — — 
 

YA M NP 36.72 27 
   

 
 

— — — — 
 

MA M NP 32.39 14 
   

 
 

— — — — 
 

OA M NP 24.26 21 

NP Females           
 

10.88 .004 .07 
  

   
    

   
 

 
YA -MA -16.64 .072 .32 

 
YA F NP 75.49 59 

   
 

 
MA-OA 10.35 .794 .30 

 
MA F NP 58.85 44 

   
 

 
OA-YA 26.99 .007 .64 

 
OA F NP 48.50 25 

Note. * = asymptotic p-value; ** = Bonferroni correction; ^ = 2 degrees of freedom; a = 

Females with chronic pain are not included as the distribution of FTP for each age group 

was similar and the median and median differences are reported; r b = Glass rank-biserial 

correlations, the effect size for rank differences; and formula (2 x (group 1 mean rank – 

group 2 mean rank))/ group 1 sample size + group 2 sample size (Tomczak & Tomczak, 

2014); CP = chronic pain group; F = females; M = males; MA = middle-age; NP = non-

chronic pain group; OA = older adults; YA = young adults 



94 

 

  

Middle-age, and older females without chronic pain. The independent variable is age 

group-female without chronic pain, and the dependent variable is the FTP score. 

Assumption Testing. The distributions of the FTP scores were assessed by 

visual inspection of a box plot and it was revealed that the distributions were similar.  

 Results. As seen in Table 3.19 (p. 93), there were significant differences in 

the FTP score between age groups. Therefore, pairwise comparisons were conducted 

using Dunn’s (1964) procedure. As seen in Table 3.19 (p. 93), the mean rank of FTP 

for young females without chronic pain was significantly higher than older females 

without chronic pain and the effect size was medium (Tomczak & Tomczak, 2014). 

As seen in Table 3.19 (p. 93), there were no significant differences in the mean ranks 

between young and middle-aged females without chronic pain or between middle-

aged and older females without chronic pain. The descriptive statistics are found in 

Table 3.19 (p. 93). 

3.5.4 Interim Summary of ANOVA and Non-Parametric Tests 

 Three-way ANOVA determined the effects of age, sex, and pain on 

catastrophisation, fear of pain, and hypervigilance, and Kruskal-Wallis H 

determined the effects of sex and pain on FTP in people with chronic pain and 

without pain. It was revealed that there are distinct patterns of catastrophisation and 

hypervigilance across the age groups for males and females with chronic pain but 

Table 3.20 

Summary of Kruskal-Wallis H Tests for Distribution of FTP Across Age Groups and Descriptive 

Statistics for Females with Chronic Painsa 

Kruskal-Wallis 
 

Pairwise Comparisons 
 

Descriptive 

H p* 
 

Comparison 

Groups 

Median  

Differences 

P** rb 
 

Age Group Median N 

11.53 .003 
  

   
    

   
YA -MA 5.00 .098 .21 

 
YA F CP 48.00 35 

   
MA-OA 5.00 .184 .19 

 
MA F CP 43.00 68 

   
OA-YA 10.00 .002 .43b 

 
OA F CP 38.00 25 

Note. * = asymptotic p-value; ** = Bonferroni correction; ^ = 2 degrees of freedom;  a = the 

distribution of FTP for chronic pain females was similar and therefore medians are reported.  

CP = Chronic pain group; b = formula z/√(total number of observations) (Field, 2013); F = 

females; MA = middle-age; NP = non-chronic pain group; OA = older adults; YA = young 

adults. 
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there was no sex and age differences in the people who did not have chronic pain. In 

the chronic pain group, we found that middle-aged males catastrophise less than 

young males and older males, but older females catastrophise less than young 

females and middle-aged females, and that older males are more hypervigilant than 

older females. Thus, results revealed that chronic pain affects the catastrophisation, 

hypervigilance, and males and females differently across adulthood. Moreover, it 

was revealed that chronic pain did not affect fear of pain, but age-sex affected fear of 

pain. Also, FTP was more limited as age advanced in females with and without 

chronic pain, but this was not evident in males. Together, these findings reveal age, 

sex, and chronic pain affect catastrophisation, fear of pain, and hypervigilance 

differently, and the differences were evident in later life.  

3.5.5 Hierarchical Regression 

A hierarchical multiple regression determined if age, sex, the Pain 

Catastrophization Scale, the Pain Anxiety Symptoms Scale, the Pain Vigilance 

Anxiety Questionnaire, and FTP Scale contributed to pain level in adults 

experiencing chronic joint pain. Two different assumption tests are reported because 

the first test revealed that there was no significant linear or quadratic relationship 

between the FTP Scale and Pain level. The second assumption tests excluded the 

FTP Scale and revealed that all hierarchical multiple regression assumptions were 

satisfied. The non-pain group was not included in the regression analysis, as the aim 

of the regression analysis was to determine the contribution of age, sex, 

catastrophisation, fear of pain and hypervigilance on pain level. This section begins 

with assumption testing and the hierarchical regression results.  

Assumption Testing. The number of cases of data per predictor variable is 

24.25, which exceeds Field’s (2013) recommendation of 10 cases of data per 

predictor variable and indicates adequate power. Casewise diagnostics revealed that 

the pain level of participant 4020 studentized deleted residual was 3.39, indicating it 

was greater than three standard deviations from the mean and all the participant’s 

data was removed from further analysis. 

The inspection of the partial regression plots between pain level and the 

independent variables revealed a linear relationship between the dependent variable, 

pain level, and the independent variables the Pain Catastrophization Scale, the Pain 

Anxiety Symptoms Scale, Pain Vigilance Anxiety Questionnaire, and Age.  

The relationship between pain level and FTP was not linear, and the scatterplot 
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suggested the relationship may be quadratic (see Figure 3.8). Therefore, a post hoc 

curvilinear test determined if the relationship between FTP Scale and Pain Level was 

quadratic. The test revealed that the linear relationship was not significant, but there 

was a significant quadratic relationship with a small effect size (see Table 3.21, p. 

97). An examination of the quadratic statistics revealed that the upper limit and the 

lower limit of confidence interval were very close to zero, indicating the quadratic 

equation was not significant. Therefore, the relationship between the FTP scale and 

pain level is deemed not significant, and the FTP was excluded from the hierarchical 

regression analysis.  

 

 

Re-run of Assumption Testing. The assumption testing was re-run without 

participant 4020 and FTP. The results were as follows.  

The Durbin-Watson statistic was 1.74, indicating the assumption of the 

independence of observation was satisfied.  

The individual partial regression scatter plots for the independent variables, 

the Pain Catastrophization Scale, the Pain Anxiety Symptoms Scale, the Pain 

Vigilance Anxiety Questionnaire, and Age with Pain Level as the dependent variable 

revealed that the assumption of homoscedasticity of residuals was met, 
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The visual inspection of the scatterplot of the studentized residuals versus the 

predicted values indicated that the assumption of homoscedasticity was met.  

The Variance Inflation Factor (VIF) for each independent variable ranged 

between 1.02–3.72, indicating no multicollinearity between the independent 

variables (Bowerman & O’Connell, 1990, Myers, 1990). However, the correlation 

matrix revealed high corrections between the Pain Catastrophization Scale and the 

Pain Anxiety Symptoms Scale, Pain Catastrophization Scale and the Pain Vigilance 

Awareness Questionnaire (see Table 3.22). 

 Casewise diagnostics revealed that there was no standardised residual ≥3 

standard deviations, and studentized deleted residual values ranged from -2.16–2.67. 

The leverage values ranged from .00 to .09, well below 0.2 and therefore considered 

safe (Huber, 1981) and indicating were no outliers. Cook’s Distance values 

ranged from .00 to .08, well below the cut-off of 1, indicating there were no 

influential cases (Cook & Weisberg, 1982). Thus, there were no unusual data points.  

The visual inspection of the histogram and the PP-plot of the standardised residual as 

the independent variable and pain level as the dependent variable revealed that 

distribution of the residuals was normally distributed. In summary, all the 

assumptions for hierarchical multiple regression were met.  

 

Table 3.21 

Quadratic Model of FTPS as Predictor and Pain Level as Dependent Variable 
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Hierarchical Multiple Regression Results. A hierarchical multiple regression 

was run to determine if age, sex, the Pain Catastrophization Scale, the Pain Anxiety 

Symptoms Scale, the Pain Vigilance Anxiety Questionnaire contributed to Pain 

Level. Pain level was the dependant variable. The independent variables, age and sex 

were entered into the first step, and the independent variables, the Pain 

Catastrophization Scale, the Pain Anxiety Symptoms Scale, the Pain Vigilance 

Anxiety Questionnaire into the second step. See Table 3.23  for full details on each 

model. 

 Table 3.23 shows that Model 1, age, and sex were not significantly related to 

Pain Level. In Model 2, the Pain Catastrophisation Scale and Age were significantly 

related to pain, but the Pain Anxiety Symptoms Scale, and the Pain Vigilance 

Awareness Questionnaire were not significantly related to pain., F(5, 187) = 20.73, p 

≤ .000,  R2 = .36, adjusted R2 = .34. In the full model, the PCS (p = .001) and age (p 

≤ .000) explained 34% of the variance in pain level. These findings indicate that 

catastrophisation and age are important predictors of pain level. 

3.5.6 Post Hoc Testing 

 The ad hoc regression revealed that Pain Anxiety Symptoms Scale 

approached significance (p = .058) and that the Pain Vigilance Awareness 

Questionnaire was not significant (p = .346). A post hoc regression without the Pain 

Vigilance Awareness Questionnaire was done to determine if the Pain Anxiety 

Table 3.22 

Summary of Descriptive Statistics and Correlations for Hierarchical Multiple 

Regression Variables (N = 193) 
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Symptoms Scale failed to reach significance was due to shared variance with the 

Pain Vigilance Awareness Questionnaire. It was expected that the contribution of the 

Pain Anxiety Symptoms Scale to pain level would be significant after the removal of 

the Pain Vigilance Anxiety Questionnaire, as assumption testing revealed that a large 

significant Pearson’s Correlation coefficient between the Pain Anxiety Symptoms 

Scale and the Pain Vigilance Anxiety Questionnaire (r = .67). Sex was also removed 

as it did not make a significant contribution to pain level. A summary of the 

descriptive statistics and the bivariate correlations is in Table 3.24. 

Assumption testing. The Durbin-Watson statistic was 1.74, indicating the 

assumption of the independence was met. The individual partial regression scatter 

plots for the independent variables, the Pain Catastrophization Scale, the Pain 

Anxiety Symptoms Scale, and Age with Pain Level as the dependent variable 

revealed that the assumption of homoscedasticity of residuals was met, and the 

assumption of a linear relationship between the independent variables and the 

dependent variable was met. 

The visual inspection of the scatterplot of the studentized residuals versus the 

predicted values indicated that the assumption of homoscedasticity was met.  

Table 3.23  
Hierarchical Multiple Regression for Pain Level 
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The VIF for each independent variable ranged between 1.00–3.03 indicating 

no multicollinearity between the independent variables (Bowerman & O’Connell, 

1990, Myers, 1990). However, the correlation matrix revealed high corrections 

between the Pain Catastrophization Scale and the Pain Anxiety Symptoms Scale (see 

Figure 3.17).  

Casewise diagnostics revealed that there was no standardised residual ≥3 

standard deviations, studentized deleted residual values ranged from -2.22 to 2.69, 

and the leverage values ranged from .00 to .09, well below 0.2 and are considered 

safe (Huber, 1981), and indicating were no outliers. Cook’s Distance values ranged 

from .00 to .08, well below the cut-off of 1, indicating there were no influential cases 

(Cook & Weisberg, 1982). Thus, there were no unusual data points.  

The visual inspection of the histogram and the PP-plot of the standardised 

residual as the independent variable and pain level as the dependent variable revealed 

that distribution of the residuals was normally distributed.  

In summary, all the assumptions for hierarchical multiple regression were 

met.  

  Post Hoc Multiple Regression Results. Pain level was the dependent 

variable. The predictor variables were entered in two steps. In Step 1, Age was 

entered. In Step 2, the Pain Catastrophization Scale and the Pain Anxiety Symptoms 

Scale were entered.  

 Table 3.25 shows that the model was significant. It was found that Age, the 

Pain Catastrophization Scale, and the Pain Anxiety Symptoms Scale were 

Table 3.24 

Summary of Descriptive Statistics and Correlations for Hierarchical 

Multiple Regression Variables (N = 193) 
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significantly correlated to pain level. Age did not contribute to pain level until Pain 

Catastrophization Scale score, the Pain Anxiety Symptoms Scale score were added in 

Step 2. All the predictor variables were positively correlated to pain level and 

indicates that as age, catastrophisation, and fear of pain increased, pain level 

increased. Age, the Pain Catastrophization Scale score, the Pain Anxiety Symptoms 

Scale score, and FTP Scale score accounted for 35% of the variance in pain level. 

 

 

 

3.6 Summary of Quantitative Analysis 

 The aim of Study 1 was to determine if there were age differences in the 

perception of chronic pain. One aspect of Study 1’s aim was to explore the effect of 

age, sex, and pain on catastrophisation, fear of pain, hypervigilance, and FTP. The 

analysis found that age, sex, and pain affected each of the constructs differently. It 

was found that chronic pain affected the level of catastrophisation, hypervigilance 

males and females differently across adulthood, but chronic pain did not affect fear 

of pain. Also, FTP was affected by age in females with and without chronic pain, but 

this was not evident in males with or without chronic pain. Another aspect of Study 

1’s aim was to explore the how age, sex, and catastrophisation, fear of pain, 

hypervigilance, and FTP affected pain level. It was found that FTP and sex did not 

Table 3.25 

Post Hoc Hierarchical Multiple Regression for Pain Level 
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contribute to pain level, but catastrophisation, fear of pain, and age contributed to 

pain level. Moreover, catastrophisation was the most important contributor to pain 

level. In summary, age affects the psychology of chronic pain of males and females 

differently and contributes to pain level. 
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The aim of Study 2 was to determine the effect of FTP on pain and attentional 

bias by manipulating FTP. The plan was to recruit young and older adults and 

randomly place them in expansive or limited FTP groups. Participants would 

complete a battery of questionnaires, and a modified Dot Probe Task pre and post 

FTP manipulation to determine the effect of FTP on attentional bias in young and 

older adults. Despite extensive groundwork and following recruitment leads in 

Australia and the USA, there were insufficient participants for a meaningful analysis 

of age difference in attentional bias. Also, Study 1 found that there was no 

relationship between FTP and pain level, making the original purpose of Study 2 

redundant.  

As I was reviewing the literature throughout my candidature, I noticed 

various gaps of knowledge in the goals of people with chronic pain, and as the 

findings of Study 1 were revealed, I began to question the nature of FTP, the factors 

which influence the goals of adults with chronic pain, and how the goals of adults 

with chronic pain might change across adulthood. I realised that written data 

collected during the manipulation phase of the experiment may answer some of my 

unanswered questions. I also reasoned that the analysis was valuable because the 

participants knew the study was about chronic pain because (a) they were invited to 

take part in chronic pain research, (b) the screening included questions about pain 

level and frequency of pain, and (c) they had completed questionnaires about their 

pain beliefs, and (d) provide a detailed pain history prior to the experimental 

manipulation. Additionally, unlike talking about their future with their doctor or 

therapist, participants recorded their thoughts outside a medical or treatment 

appointment but in a medical examination room, and a research assistant summarised 

their responses to debriefing questions about how their pain affected their goals. One 

of the questions asked the participants to identify their thoughts during the 

experiment, and the other question asked how pain influenced their written responses 

to the manipulation questions. Therefore, the data collection context was likely to 

provide a unique insight into the goals of adults with chronic pain and how pain 

affects mental time travel to the future. 

Unfortunately, there were insufficient young adults to analyse their data for 

meaningful results, but there were enough older adults to begin exploratory research 

in future thinking of older adults with chronic pain. The young adults’ data could be 

excluded. Since the manipulation was unsuccessful (see Appendix P, p. 381), it was 
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possible to pool the data of older adults. Thus, decision was made that Study 2 could 

explore the goals of older adults with chronic pain.  

Although the focus on older adults came about because I had recognised I had 

data to answer research questions about the goals of older adults with chronic pain, a 

review of the literature revealed that such a study was needed. One reason the study 

is needed is that a study examined the goals of adults with chronic pain in a non-

clinical setting excluded people aged over 65 years (Crombez et al., 2016). Another 

reason is that although there is a growing volume of literature examining future 

thinking in adults without pain, little is known about the future thinking and the goals 

of older adults with chronic pain (a review of the literature exploring future thinking 

and goals is found in Section 2.7 (pp. 46–52). Therefore, the aim of Study 2 was to 

extend the study of Crombez et al. (2016) and fill a gap in knowledge by discovering 

the goals of older adults with chronic pain and the extent that pain shapes the goals 

of older adults.  

The chapter opens with the procedure used for the systematic literature search 

to identify papers on the future thinking and goals of older adults with chronic pain. 

The literature review is found in Section 2.7 (pp. 46–52). Next, the methodology is 

detailed. The methodology includes an overview of the experimental procedures and 

debriefing, so the reader understands the context of the data collection. Next is the 

participant description, followed by the description of the content analysis process 

used to categorise and how the goals were ranked. Finally, the findings are 

summarised. 

4.1 Systematic Literature search 

A systematic search of EBSCOhost data bases and Google Scholar for papers 

examining the relationship between pain and goals in chronic pain was done on 20 

June 2019 (see Figure 4.1). The EBSCOhost databases searched were the Behavioral 

Sciences Collection, Academic Search Ultimate, PyscLIT, and PsycINFO. The 

EBSCOhost database searches were limited by age groups (limited to 18–29 years, 

30–39 years, 40–49 years, 50–49 years, 65 years and older, and 85 years and older), 

source types (limited to journals and academic journals), and year of publication 

(limited to 1995–2018). Age groups were limited to adults because adults were the 

focus of the research. The earliest publication date was limited to 1995 because I was 

interested in research for the previous 23 years. Earlier seminal publications would 

be accessed when there were discussed in the retrieved publications.  
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The basis of accepting or rejecting papers was the relevance of the paper title, 

and if the title was ambiguous, the abstract. The paper title or abstract was to include 

the terms goal, goals, goal pursuit, goal conflict, daily goals, and the sample to 

include adults with chronic pain. Papers were rejected when (a) the goals referred to 

clinical treatment, (b) the paper discussed generic or clinical goals rather than 

identifying participant generated goals, (c) the paper discussed generic pain 

avoidance goals, (d) the participants included children and/or adolescents, or (e) were 

book chapters. 

As seen in Figure 4.1 (p. 106), the initial EBSCOHost database search used 

the keywords goal* AND adult* AND chronic pain OR persistent pain OR long-term 

pain returned 113 papers, but none were relevant, and they were discarded. Because 

of the poor return rate, an additional two searches were done. In the first additional 

search, the keyword qualitative was added and all the search limits were removed. 

These amendments returned six papers, but none were relevant, and they were 

discarded. The second search kept the terms qualitative, chronic pain OR persistent 

pain OR long-term pain, and substituted goals with future planning. The second 

search returned three papers, but none were relevant, and they were discarded. In 

summary, no relevant papers were found in the EBSCOhost databases.  

A probable reason for the lack of papers in EBSCOhost is that the databases 

may be too narrow. Therefore, an advanced search of Google Scholar was done. As 

seen in Figure 4.1 (p. 106) Google Scholar search phrase was goal* AND pain, and 

one of the words persistent OR long OR chronic. The search extracted 55 papers, and 

one paper, a paper by Crombez et al. (2016) was relevant. Another Google search 

was done using the search phrase qualitative AND Goal AND adult AND pain AND 

mixed methods WITH persistent OR long OR chronic WITHOUT THE WORDS 

nursing, child*, adolescen*, cancer, dissertation, to increase the number of extracted 

papers. A total of 2,579 papers were extracted, but none were relevant. 

The paper by Crombez et al. (2016) investigated the goals of adults with 

chronic pain aged up to 65 years in a non-clinical setting and they found that for 

most participants, the most important goals were not pain related. A critical analysis 

of the study is found in Chapter 2, Section 2.7 (pp. 46–52). The review of the papers 

extracted in the Google search revealed that the studies of the goals of people with 

chronic pain has primarily used the framework of patient centred goals, the process 

by which patients and clinician set mutually meaningful goals together (e.g., Gardner 
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et al., 2015, 2016) in clinical settings, and the outcome measures were clinical 

markers such as pain, movement, inflammation levels (Barton et al., 2018).  

Chronic pain clinical research was primarily interested in the extent to which 

identified goals embraced life goals and whether the outcome measures of research 

are important to the patient (Barton et al., 2018; Gardner et al., 2018). However, 

there are no studies exploring the goals of older adults with chronic pain in non-

clinical settings. Therefore, the aim of Study 2 is to discover the goals of older adults 

with chronic pain, categorise the goals, and the extent to which pain shapes these 

goals. Furthermore, because goals can reveal what people value and what motivates 

people (Hughes & Zaki, 2015), another aim of the current study is to discover older 

adult’s most common goals.  

4.2 Methodology 

4.2.1 Research assistants 

Five trained research assistants helped with the recruitment, the experimental 

procedures, data collection, and data input. Four assistants were third-year 

psychology, anthropology, and biology undergraduate students taking part in an 

eight-week summer internship program in 2018 run by a Division of Geriatrics and 

Palliative Medicine in a Manhattan medical college. One assistant was employed as a 

postgraduate by the Division and joined the research team after the undergraduates 

had completed their program. Appendix J (p. 241) is a copy of the training manual. 

4.2.2 Ethical Considerations 

  Participants gave written consent after the research assistants had explained 

participant’s rights, the research procedures, the inclusion, and exclusion criteria, and 

had answered participant questions. See Appendix K (p. 310) for the information and 

consent form. The participants were initially told that the purpose of the study was to 

compare how young and older adults cope with pain. A full explanation of the 

research was provided after the debriefing. This deception was necessary to minimise 

the chance of participants increasing their focus on their pain as focusing on pain 

changes the pain characteristics and may increase their level of pain. As per protocol, 

participants were given a hard copy of the information sheets and their signed 

consent forms. 

 The research assistants received training in fatigue and pain identification and 

were told that the welfare and comfort of the participants were more important than 

the research. The research assistants were instructed to immediately to ask the 
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participant if they wanted a break when signs of fatigue and pain were present, and to 

encourage the participant to take any action that they needed to control their pain, 

including abandoning the research. As seen in Figure 4.2, participants were asked if 

they would like a break half-way through the questionnaires, and immediately 

following the questionnaires and the baseline experimental task. The planned breaks 

did not interrupt the flow of the procedure. Participants received a bottle of cool 

water on arrival at the laboratory as they had travelled to the hospital during the New 

York summer. A geriatrician was on call in case of an emergency.  

 

 

 

Data collection included sensitive information such as mental health and 

physical disease diagnosis, medical treatment, and pain history, and participants, 

could either opt-out of sharing this information and continue with the research or 

withdraw from the study any time without prejudice and have their data destroyed. 

Participants were also informed that once they left the laboratory, it was impossible 

to destroy their data as there was no record that would link their data to their contact 
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details. Participants were given a participant number to ensure that their data 

remained anonymous and there was no identifying information recorded on the 

questionnaires. All questionnaires were hard copy and stored in a locked cupboard in 

a secured office. The data was also entered onto a secured server by the research 

assistants. Contact information and participant names were collected from 

participants if they wanted to be included in future pain research. This information 

was immediately separated from research data to maintain anonymity. Participant 

numbers were replaced with pseudonyms to report the results and ensure anonymity. 

The research was approved by the Ethics Committee of the University of 

Southern Queensland, approval number H17REA153, The Institutional Review 

Board at Weill Cornell Medicine, protocol number 1704018856, and the Weill 

Cornell Medicine and the New York Presbyterian Hospital Joint Clinical Trials 

Office. Copies of the approvals are found in Appendices D, L, and M (pp. 219, 316, 

and 317) respectively.  

4.3 Participants 

4.3.1 Inclusion and Exclusion Criteria 

 Eligible participants were aged 18–35 years, or 60 years and over, and could 

make their way to the laboratory and home again. Participants must have had joint 

pain for an average of five days per week for at least the last 12 weeks to increase the 

chance of having pain on the day they were at the laboratory. The participants’ 

average pain level had to be 3 to 8, on a scale of 0 (no pain) to 10 (the worst pain 

imaginable) to enable the measuring of any increase or decrease in pain during the 

experiment. Exclusion criteria were cancer pain and an operation within the previous 

4 weeks. The data of the young adults was excluded from the analysis because the 

current study focus was on the goals of older adults. 

4.3.2 Recruitment 

 Potential volunteer participants responded to (a) posters placed around a large 

Manhattan hospital and a New York City university, (b) referrals by their 

physiotherapist or rheumatologist, or (c) were registered at the hospital as interested 

in participating in pain research. See Appendix N for examples of the posters and 

Appendix O (pp. 318 and 320 respectively) for the invitations sent to registered 

interested participants. No record was kept of the number of referrals or the referral 

source. Potential participants phoned the laboratory to register their interest in 

participation and nominate a time they would like a call from a research assistant. A 
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research assistant returned the call at the nominated time to screen the potential 

participant to ensure that the participant qualified for study inclusion, provide an 

overview of the experimental format, and answer questions. If the potential 

participant remained interested, they booked an experiment appointment. Where 

possible, the research assistant who booked the appointment also guided the 

participant through the experiment. Fifty-five people were screened. Twenty-eight 

people met the research criteria and agreed to take part in the experiment. 

Recruitment was from June 2018 until September 2018. Data collection occurred 

between July and October 2018. Participants received a $US50 credit card as 

compensation for their time. The laboratory director, the Institutional Review Board, 

and the clinical research approval committee considered $US50 normal for this form 

of research.  

4.3.3 Demographics and Pain Characteristics 

 Twenty-four community dwelling adults (M = 73.13 years old; SD = 9.03; 

Range 60–97 years old) were randomly placed in either the Expansive FTP group or 

the Limited FTP (the process for randomization is found in Section 4.5.2, p. 116). 

Tables 4.1 and 4.2 (pp. 111 and 112 respectively) contain the demographic and pain 

characteristics for the expansive FTP and the Limited FTP manipulations, and the 

whole sample. As seen in Table 4.1, most participants were women, Caucasian, 

retired and had a tertiary education. 

 One out of every four participants had a diagnosis of arthritis, blood pressure, 

and gastrointestinal disease were the most common comorbid diseases. As seen in 

Table 4.2 (p. 113), anxiety was the most common mental health problem, and one out 

of every 5 participants had anxiety and depression. As seen in Table 4.2 (p. 113), on 

average, participants had a moderate level of pain, had pain almost every day, and the 

mean duration of chronic pain was nearly 12 years. 

4.4 Materials 

  Figure 4.3 (p. 114), a flowchart of the experiment procedure, is included to 

provide the context of the qualitative data collection. There is no discussion of the 

Visual Analogue Affect Scale, the Visual Analogue Arousal Scale, Affect Valuation 

Index, the Visual Numeric Pain Scale, and the Dot Probe Task as they were not used 

in the current study and are not relevant to Study 2’s aim. Although the was 

ineffective (see Appendix P, p. 317), the manipulation vignette and questions were 

the stimulus for the data and therefore will be discussed to provide context for the 
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data. The Pain Catastrophization Scale, the Pain Anxiety Symptoms Scale, the Pain 

Vigilance Awareness Scale, the Joint Pain History Questionnaire, the FTP Scale, and 

the demographic questionnaire were used to describe the sample, and their validity 

and reliability are found in the Materials section of Chapter 3 (pp. 66–73).  

4.4.1 Manipulation 



113 

 

 

 

As seen in Figure 4.3 (p. 114), the manipulation immediately followed the 

completion of the questionnaires and the baseline data.  

4.4.1.1. Manipulation Procedure. There were six steps in the manipulation. 

 Step 1. The assistant sat next to the participant and explained the procedure 

and that they would remain in the room but sit behind them quietly while the 

participant completed the writing task. The introduction statement was: 

It is now time to complete the writing task. I will read the task to you while 

you read along with me. Then you have as much time as you need to answer 

the questions. The questions are on separate sheets of paper. Please read the 

questions, place them in the order that they are important to you, and then 

take your time in answering them. 
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Step 2. The assistant placed the vignette in front of the participant so the  

participant could either read out loud or read quietly along with the assistant.  

 Step 3. The questions are on separate pieces of paper, and these were placed 

in a random order next to the vignette. 

 Step 4. The participant read the questions, placed them in the order of 

importance, and then wrote their answers. 

 Step 5. While to participant read the questions, the research assistant moved 

to a chair or the clinic bed in a position where they could observe for signs of fatigue, 

distress, and pain but were out of the participants line of sight. 

 Step 6. When the participant signalled they had finished, the assistant 

gathered up the vignette and responses and placed them in a folder. 

4.4.1.2 Manipulation Vignettes. The manipulation vignette for expansive 

FTP was: 

People keep living longer and longer, yet official norms for retirement ages 

have not shifted. There are many more centenarians today than there were 20 

years ago, and it is even possible that you might live to be 120. Yet much 

research shows we spend too little time planning for a long future. As you 

answer the following questions, please take your time and plan for a future in 

which you live to be 120.  Your health will not be any worse than it is today, 

and the important people in your life will also be with you until the end.  

The manipulation vignette for limited FPT was: 

People can never know when life will end. For instance, you could die of a 

sudden heart attack or stroke or in a car accident at any time. Yet much 

research shows we spend too little time focusing on the present moment. As 

you answer the following questions, please to your time to plan for a future in 

which you only live for 6 more months. Assume that your health will be any 

worse or better than it is today. 

 

The vignettes were based on the work of Barber et al., 2016 who reported the 

successful manipulation of FTP using these vignettes. The phrase “assume your 

health will not be any worse or better” substituted Barber’s “assume you will be in 

good health” because the current study targeted people with chronic joint pain rather 

than healthy adults. The concern was that asking participants to assume good health 

would be unrealistic and primed to stop thinking about pain. The phrase “important 
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people in your life will also be with you until the end” was added to the Expansive 

FTP vignette because of the concern that imaging the future without their spouse or 

close friends would be unnecessarily distressing. 

 4.4.1.3 Manipulation Questions. As seen in Table 4.3, two of the questions 

were modified so they aligned with the vignette and acted as a prompt to help 

participants remain engaged with the timeframe of their vignette. When the 

participants were asked to list their goals, the expansive group considered the goals 

for “the remaining years” and the limited group “the remaining months.” When the 

participants were asked to describe spend their final days, the expansive group was 

asked to think about “after you reach age 100,” and the limited group “your last day.” 

The questions were presented in a random order, and participants asked to 

place them in their order of importance before responding to the questions. This 

provided an avenue for participants to maximise their engagement in the 

manipulation. The research assistant remained in the room and in a position where  

they could observe for signs of pain and fatigue but were out of sight.  

 

 

 

4.4.2 Debriefing 

During the debriefing, participants were asked the following sequence of open-

ended questions, and the qualitative analysis only included the answers to Question 3 

and Question 4. 

1. What did you see when doing the Dot Probe Task? 

2. How challenging did you find the Dot Probe Task? 
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3. As you completed the questions and the writing task, what was going through 

your mind? 

4. When answering the questions about future planning, did you think that you 

may still have pain? If so, how did it influence future planning? 

The research assistants listened for any statements about pain in the answers and 

recorded these on the Debriefing Form as soon as the participant left the room. 

4.5 Procedure 

4.5.1 Data collection 

Trained research assistants collected the data in the medical examination 

room clinical research laboratory in a Manhattan hospital. The examination rooms 

had a desk, a treatment trolly, an examination bed, and cupboards above the desk. 

The participant sat at the desk and the research assistant sat next to the participants 

during the consent, during the learning phase of the Dot Probe Task, and during 

debrief. Between these times, the research assistant was out of the participant’s line 

of sight on the bed behind the participant to minimize distraction, but in a position 

where they could still observe the participant for signs of physical or emotional 

distress. As seen in Figure 4.3 (p. 114) participants could request the research 

assistant to leave the room while they were completing the questionnaires. No 

participant requested the assistant to leave the room. 

4.5.2 Allocation to Condition 

Participants were placed randomly in either the expansive FTP group or the 

limited FTP by random draw without replacement. Raffle tickets numbered 1 to 19 

represented young adults, and 20 to 39 represented older adults. The even numbers 

represented the expansive FTP group, and the odd numbers represented the limited 

FTP group. Tickets were drawn from the appropriate age bucket at the time the 

participant made the appointment. 

4.5.3 Overview of the experimental procedure 

 Following the consent procedure, all participants completed the Affect 

Valuation Index, the FTP Scale, the Joint Pain History, the Arthritis Interference 

Measure, the Depression Anxiety Stress Scale, the Pain Vigilance Awareness 

Questionnaire, the Pain Catastrophization Scale, and the Pain Anxiety Symptoms 

Scale, the Visual Affect Scale, the Visual Arousal Scale, and the Visual Lifespan 

Progress Scale. Next, the Dot Probe Task was explained, and the participant 
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practiced the Dot Probe Task until they were comfortable with it, and then completed 

the Dot Probe Task for analysis. Next, participants completed the manipulation task, 

which was followed by the visual analogue scales and the numeric pain scale, and 

then the second Dot Probe Task. The next task was to complete the final visual 

analogue scales, numeric pain scale, and FTP Scale. Finally, the participant was 

debriefed (see Figure 4.3, p. 114 for details).  

4.6 Analysis 

As mentioned in the introduction to this chapter, the results of a Mann-

Whitney-U test found that the manipulation was ineffective (Appendix P, p. 317), 

and there were insufficient young adults for any meaningful comparisons between 

young and older adults. Therefore, the data of young adults was discarded, and the 

data of older adults was combined for the content analysis and ranking of goals. This 

section describes content analysis process used to categorise the goals in the written 

manipulation responses and the research assistants’ debriefing notes, and to uncover 

pain’s role in shaping the goals. Following description of the content analysis is a 

description of the rank ordering of goals, and the report of results. Finally, the 

analysis is summarised. 

4.6.1 Content Analysis 

 This section describes the process of content analysis, which was based on 

the work of Hamad et al. (2016), Hsieh and Shannon (2005) and Assarroudi et al. 

(2018). It begins with an overview of the data collection context, rigor and 

trustworthiness of analysis, and a statement about the author’s background and 

approach to the analysis. Next is the discussion of the aims and assumptions of the 

content analysis, followed by a description of the conventional and theoretical 

approaches used to discover the goal categories. Next is a detailed step-by-step 

description of the process used to identify the goal categories. A summary of the 

stages, steps, the aims of each step, and the tasks done to achieve the aims is found in 

Figure 4.4.  

4.6.2 The qualitative question context 

 As mentioned in Section 4.3.3 (p. 110), participants were randomly allocated 

to the expansive FTP group or the limited FTP group. During the consent procedure, 

participants were told that there was a writing activity. As seen in Figure 4.3 (p. 114), 

participants completed a battery of measures before doing the manipulation writing 

activity. The aim of the next stage was to complete the repeated scales, Dot Probe 
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Task and FTP Scale. The last stage was the debriefing. 
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4.6.3 Rigour and Trustworthiness 

A second researcher was engaged to validate and determine the 

trustworthiness of the identified categories independently of the primary researcher. 

A detailed explanation of the category validation process is in Step 7 of the content 

analysis. 

4.6.4 Author’s Position 

 The principal investigator is a Caucasian female, in her mid-50s, experiences 

intermittent chronic knee pain, and has worked with older adults with chronic pain 

for the last 10 years. She did not do any of the data collection. The author took an 

etic approach to the data analysis.  

4.6.5 Content Analysis 

The aims of Study 2 are to identify the goals of older adults with chronic 

pain, determine the most common goals, and discover how chronic pain affects their 

goals. These aims align with the main purpose of content analysis: determine what is 

important or of concern to people in understudied topics (Stemler, 2001) by grouping 

words or groups of words with similar meaning are into categories (Hamad et al.,  

2016), counting the number of times a category is mentioned or the number of people 

who mention a category, and then statistically analysing the data to determine trends 

within the data (Hamad et al., 2016; Stemler, 2001). One framework used to identify 

categories in understudied topics such as the goals of older adults with chronic pain 

is the conventional approach analysis (Hsieh & Shannon, 2005; Vaismordadi et al., 

2013). Another analytical framework is to use the theoretical approach, also known 

as the directed approach, as it provides the tools to find evidence of a specific theory 

(Hsieh & Shannon, 2005). This study used the conventional approach to categorise 

goals and the theoretical approach to identify the role of pain in setting goals. The 

approach used in the conventional analysis is explained first followed by the 

theoretical approach.  

4.6.5.1 Stage 1: Conventional Approach. The conventional approach uses 

iteration to help the researcher become immersed in and make sense of the data. 

Iteration requires the researcher to read the data as many times as necessary to find 

out what the data says and identify the information to answer the research question. 

During the iteration process, the researcher identifies the emerging categories and 

determines the links between the data and the research question, to present the data 

precisely and concisely (Srivastava & Hopwood, 2009). The unit of analysis used 
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was the manifest content, that is, the data was taken at face value (Elo & Kyngas, 

2008) and categories were defined by similar meaning words and phrases (Hamad et 

al., 2016). Manifest content was chosen because the participants answered the 

manipulation questions as if writing a list rather than explaining their goal choice, 

how they would achieve goals, and the choice of who they wanted to do the activity 

with. The approach was initially completed without collaboration. 

Step 1. Enter Data into Excel. As seen in Figure 4.4 (p. 119), the aim of Step 

1 was to enter all the manipulation responses and the research assistants’ summary of 

post-experiment questions into Excel. As seen in Table 4.4, there was a column for 

the participant code, the participant response, and the category. The participant code 

and the responses were manually entered into Excel without editing the participant’s 

response and with no reference to the manipulation questions.  

 

 

 

Step 2: Data familiarisation, identify, and define categories. As seen in Figure 4.4 

(p. 119), the aim of Step 2 was to familiarise myself with the data and identify goal 

categories. This was achieved by reading the entire response column multiple times, 

as if reading a list. During the first few iterations, it became apparent there were 

common nouns and verbs, and some activities shared similar characteristics. The 

repeated words were coded grey and copied into the Category column (see Table 

4.5). The repeated words became the category name. 

In the next step, category definitions were developed by coding the words 

which described the category title (see Table 4.6). The category definitions emerged 

from the data by placing the descriptive words and phrases in brackets next to the  

appropriate category. Then, the words and phrases were integrated into the category  
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definition.  

Step 3: Identify and Define Subcategories. As seen in Figure 4.4 (p. 119), 

Step 3 examined the categories for emerging subcategories. Subcategories emerged 

through the identification of similar meaning words or a related construct within a 

category. For example, finance was subdivided into Financial Monitoring, Free 

Spending, and Adequate Finances because it emerged that there were different 

attitudes toward finances. The definitions of the subcategories emerged from the data 

using the same process as the categories, that is, the associated participant words 

were placed in brackets immediately after the subcategory name (see Table 4.7 for an 

example). 
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Step 4: Identify and Define New Categories. As seen in Figure 4.4 (p. 119),  

Step 4 identified the common ideas which linked categories together. For example, 

Family, Friends, and Intimate Partners are forms of personal relationships and 

therefore can be linked. Moreover, involvement in Community or Religious activity 

is a way of being connected to the wider community. Thus, these categories were 

recoded as subcategories of the new category Social Connection. See Table 4.8 for an 

example of how this step was coded. 

4.6.5.2 Stage 2: Theoretical Approach. Stage 2 began when no new 

categories or subcategories emerged from the data. The data was read again and 

examined through the lens of pain theory by looking for evidence that participants 

thought about pain during when writing responses to the manipulation questions, in 

the field notes for the Debriefing Question 3, “As you completed the questions and 

the writing task, what was going through your mind?” and Question 4, “When 

answering the questions about future planning, did you think you may still have 

pain? If so, how did it influence future planning?” The assumption used in this 

approach was that any mention of the word pain indicated pain-related thought.  
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Step 5: Identify words associated with pain and the effect of pain. As seen in 

Figure 4.4 (p. 119), the aim of Step 5 was to find words associated with pain, and 

words and phrases indicating an effect of pain on goals. As seen in Table 4.9, the 

columns used to record any mention of pain or the effect of pain on goals were added 

to the table. “Yes” in the pain column indicated pain or pain-related words were  

found in the response, and no indicated an absence of pain-related words.  

4.6.5.3 Stage 3: Validation of Categories.  

Step 6: Independent data classification and definitions. As seen in Figure  

4.7 (p. 118), the aim both of Stage 3 and Step 6 was to validate the goal  

classification and the goal category definitions. To achieve this aim, an independent  

researcher joined the team to validate the categories and definitions. The researcher 

was not involved in the study or supervising the thesis, is an early career researcher, 

and a specialist in qualitative analysis. We met during a university early career and 
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mid-career researchers meeting and have a collegial relationship. The researcher 

received a copy of the uncoded data in an Excel file and the list of categories, but not 

the definitions. The instructions were to read the data as if reading a list until familiar 

with the content, then match the data to a category or subcategory and define the 

categories using the participants’ words. 

Step 7: Inter-rater agreement. As seen in Figure 4.4 (p. 119), the aim of Step 

7 was to reach perfect agreement on what was to be included in and the definitions of 

the categories and subcategories. During the validation process, all opinions were 

respected, and we encouraged each other to clarify the reasoning for inclusions, 

definitions, and renaming of categories. For example, where a word was included in 

a category by one researcher but not the other, the researcher who included the datum 

justified the inclusion by explaining how it fit the category definition. If the 

justification was accepted and the category definition changed to include the new 

word, we moved to the next point of difference. 

If there was a difference in the category definition, the discussion focused on 

Table 4.9 

Sample of Excel Table used in Content Analysis Step 5 
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the category definition. We compared category definitions and discussed how to 

merge their ideas. We reviewed previous agreements as categories changed to ensure 

the data in the category remained valid. If there was no agreement on a datum, it was 

excluded from the analysis.  

This process resulted in several changes. The category name, Big Spender, 

changed to Free Spending to accurately reflect category data. The category name, 

Budgeting, changed to Monitor Finances and expanded to include thinking about 

how much they needed an item before buying it. The subcategory, Intimate 

Connection was added to reflect sexual relationships and exclusive companionship. 

We agreed that there were six categories and 13 subcategories. 

4.6.5.4 Stage 4: Statistical Analysis 

Step 8. Prepare data for statistical analysis. As seen in Figure 4.4 (p. 119), 

Step 8 transformed the data into a numerical format suitable for ranking. The aim 

was to determine if a participant mentioned a category, not how many times a 

category was mentioned to avoid any participant biasing the result. Therefore, 

regardless of the number of times a participant mentioned a category or subcategory, 

it counted as one mention. However, only the categories Family Connection, Friend 

Connection, and Intimate Connection were mentioned multiple times by one 

participant. The data was entered into SPSS version 25 and alpha was set at .05. 

Step 9. Rank categories. As seen in Figure 4.4 (p. 119), Step 9 counted the 

number of participants who mentioned a category to determine their frequency so the 

categories could be ranked from the most to the least number of mentions.  

4.7 Results 

 All names used in this section are fictions to ensure anonymity and in keeping 

with qualitative research protocol.  

4.7.1 Categories and Subcategories 

As seen in Table 4.10 (p. 128), the major categories which emerged from the 

data using the conventional approach to content analysis were health, social 

connection, finances, broadening personal experience, and emotional activity. The 

categories and their subcategories are defined and discussed. During the iterations, it 

emerged that the participants (a) listed activities they wanted to do, (b) who they 

wanted to do an activity with, and (c) what motivated them to choose the activity or 

person. Activities were categorised as Health, Finance, Broadening Personal 

Experience, and End of Life Planning. Who activity was done with was categorised 
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as Social Connection. Motives were categorised as Emotional Activity. 

4.7.1.1 Health. As seen in Table 4.10, the definition of the Health was words 

or phrases associated with improving or maintain physical or mental health. 

Participants reported health goals as a global construct rather than distinguish 

between mental health and physical health. For example, Mary wrote: “Keep my 

health; improve my daily living habits, activities, and exercise”. The punctuation 

used by Mary indicates that her goal is to keep health by integrating lifestyle choices 

to improve the chance of maintaining current health status. Similarly, Jill’s goal was 

to “take care of my health” suggesting a desire to at least maintain her current level 

of health. Thus, the emphasis was not so much on improving health but on 

preventing health decline. 

Physical health. Most of the health statements were related to physical 

activity such as walking (Anne; Chloe; Sam; Pete), exercise (Ash; Viv), running 

(Chloe), and dancing (Elly). Other participants wanted to improve their eating habits 

(Kelly; Anne). Kelly wanted to do “less sleeping” and “more time outside in parks” 

suggesting they understood that reaching health goals involved balancing activities. 

Thus, the major health goal was to prevent health decline through exercise and 

healthy lifestyle choices. 

Mental health. Some participants indicated they wanted to improve their 

mental health. Pat worried about money and wanted to stop worrying about it. Kelly 

wanted to “improve even more my physical appearance” suggesting dissatisfaction 

with their appearance. Viv wanted to “better love enjoy life” suggesting sadness and 

discontentment with life. Chloe wanted to “think more positively” suggesting they 

had more negative thoughts than desired. These statements suggest that despite 

worry, poor self-image, and dissatisfaction some participants wanted better mental 

health. 

4.7.1.2 Finance. Words and phrases categorised as Finance mentioned 

budgeting, spending, or referred to income sources (see Table 4.10). A  

manipulation question asked participants how their goals would affect spending and 

saving. Despite the pointed reference to saving, participants described how they 

would monitor their finances to ensure they had adequate finances rather than 

specifically saving money, or how freely they would spend their money. Thus, the  
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participants were cautious spenders who monitored finances, or they were free 

spenders. 

Finance Monitoring. Some participants were cautious about spending. Ray 

wrote they would be “more conscious of how and what I spend my money on” and 

the inclusion of more infers that Ray was already cautious about spending. Anne 

wrote they “will watch my spending,” while Nate wrote they will “think before I 

spend too much too fast,” and Ray wrote they would “decide if certain expenses are 

necessary or could I avoid spending and buying when I really do not need to.” Thus, 

spending was deliberate and considered rather than impulsive behaviour for these 
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participants. In contrast, others said that a budget would guide spending (Viv) and be 

necessary to review their finances (Sam). Terry wanted to “build a financial 

cushion,” inferring income and spending monitoring to ensure saving. Therefore, 

spending was pre-planned or questioned when considering spending on unplanned 

items. See Table 4.10 (p. 128) for the definition. 

Free Spending. In contrast to monitoring spending, free spending is spending 

because one wants the item being purchased rather than thinking about the cost of or 

need for the item. Norm described free spending as “I would donate more, take my 

friends for trips and try for all of us to enjoy what we can do.” Cecil reflected Norm’s 

generosity when writing, “I would spend all my pension traveling to Germany to 

visit my grandson. And I would take my daughter Teddy here with me. She has never 

been to Europe. I’d pay for her passport, too.”  

Other participants wanted to experience the finer things of life. This was 

especially clear in Elly’s comment, “Spend it all! Life high on the hog. Gold plated 

everything.” Darren wanted to experience more expensive, but possibly not gold-

plated dining experiences: “Maybe I would spend more money for my lunch and 

dinner to eat in nice restaurants.” Darren wanted to “take a cruise since I have always 

wanted to that. Visit Venice and Florence,” but unlike Elly, did not say whether they 

wanted to travel first class or economy.  

The concept of luxury was not always spending money on expensive travel or 

eating out. Instead, luxury for some participants was employing someone to do tasks 

they did not want to do. For example, Bronwyn wanted “a caregiver at my house so I 

can still lie there with dogs” and Sam wanted to “hire a housekeeper.” Others wanted 

to disregard saving and spending (Kim; Pat). 

Participants had different focuses on how they would spend. Some had 

definite ideas about how they would spend their money, but others did not. Two types 

of spending were identified: (a) generosity, for example, donating or providing 

money to friends or family to join in an activity of the participant’s choice and (b) 

paying for new experiences. The golden thread for this category is that people 

wanted to spend without restraint on what they wanted. See Table 4.10 (p. 128). 

Adequate Finances. Adequate Finances is planning to ensure adequate 

finances by looking for an income source by embarking on a new career or getting a 

job. For example, Bronwyn wanted to “get a career in social media marketing,” but 

Pat wanted “apply to more jobs” and Francis wanted “part-time work rather than just 
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volunteer my time.” Thus, the amount of work varied, but the aim was to secure an 

income. See Table 4.10 (p. 128). 

Interim Summary. In summary, participants expressed three types of ways 

they would approach finances. They would monitor spending, freely spend their 

money, and plan to have an income to guarantee adequate finances. 

4.7.1.3 Broadening Personal Experience. As seen in Table 4.10 (p. 128)., 

broadening personal experience is the mention of any activity that has the potential to 

widening intellectual knowledge, develop skills, promote personal growth, and 

travel.  

Learning. Participants who said they wanted to learn did not identify how 

they would learn (e.g., undertake a formal course or learn a skill from a friend) but 

identified learning as a desired activity. For example, Pete stated a goal was to 

“succeed in a scientific idea I have involving genomics … learn more about science 

and medicine … keep up with technology.” Similarly, Mary reported wanting to 

“learn new things,” but did not specify what things. 

 Personal Growth. The desire for personal growth was summed up by Deb 

who linked learning, change, and personal growth in the statement “keep on 

learning/changing/growing.” 

 Travel. Travel is a way to see and experience new things, and therefore it was 

included in the Broadening Personal Experience category. Some participants were 

seasoned travels as they wanted to “more travel” (Deb; Francis; Kelly), perhaps to 

revisit places such as “all the European cities I have not been to yet for long stays” 

(Elly). Mary wanted to “explore the world” and Darryn wanted to “a cruise since I 

have always wanted to do that.” Although one cannot assume that Mary and Darryn 

were seasoned travelers, they desired new experiences outside their home. 

4.7.1.4 End-of-life Preparation. As seen in Table 4.10 (p. 128)., end-of-life 

preparation is any activity that prepares another person for life after the participant 

dies such “preparing the family for my not being here” and “I would reach out to 

friends to have closure both positive and negative” (Ash). For others, preparation 

was “updating will + beneficiary. Plan the estate” (Mary). Ash also wanted to “plan 

how I want to be buried and where.” These goals suggest a concern about, and desire 

to do, practical things to protect the welfare of family and friends after their death. 

4.7.1.5 Social Connection. As seen in Table 4.10 (p. 128)., social connection 

is engaging in an activity with or for another person or group of people. Early in the 
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analysis, it became apparent that the goals centered on engaging in a specific activity 

with others or that would benefit someone. As the analysis progressed, it emerged 

that participants were identifying the relationships considered important: family, 

intimate relationships, friends, community groups, and religious groups. This 

highlights the importance participants placed on social connection, being part of a 

family, being active in the community, and having spiritual connection. All the types 

of relationships were placed in the category of social connection to capture the 

importance of relationships and connection. 

Family connection and intimate connection. The Family Connections 

category included family, daughters (no sons were mentioned), grandchildren, 

parent/s, or in-laws. Participants mentioned family when listing activity, finances, 

and end-of-life preparations. The provision of financial support or a tangible legacy 

for their family was important. Terry wanted to provide “a financial cushion…or the 

children,” Ash wanted to give money to the “children and grandson,” Pete wanted to 

update the will to ensure that family members received what he wanted them to get, 

and Sam wanted to buy furniture and give it to the children. 

 Some participants indicated they wanted to spend time engaged with family. 

For example, Sam wanted to be “outside by water surrounded by trees, all sitting on 

grass playing games the children would enjoy.” Others wanted to live close by 

“living relatives, cousins, etc.” (Bronwyn) and “in a warm area amongst family and 

friends” (Mary), suggesting that they lived some distance from family but longed to 

live in closer proximity. Thus, connection with the family through money, objects, 

being physically present, and being seen by family members was a desire of 

participants.  

Three participants were keen to find a close, caring, and intimate relationship. 

For example, Francis wanted to “find love…companionship…and travel with 

someone I care about,” Darryn wanted “find a guy I really like ASAP so I can spend 

the remaining time with him and not be alone” and be “my sweetheart,” and 

Bronwyn wanted “to get married…have children.” The relationship described by 

Francis, Darryn, and Bronwyn is similar to a traditional marriage. The description 

also highlighted that there is a difference between family connections and an intimate 

relationship and resulted in the development of the subcategory, Intimate 

Connection. It is also why husband and wife were removed from Family Connection 

and placed in Intimate Connection.  
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 Friend Connection. As seen in Table 4.10 (p. 128)., Friend Connection was 

doing an activity with friends or the mention of friends. This was expressed as a 

desire to expand friendship networks (Mary; Pete; Vick) and having more frequent 

contact with “old friends” (Vick; Terry). Thus, the establishment of new friends and 

maintaining current relationships outside the family were important. 

Community Connection. As seen in Table 4.10 (p. 128)., Community 

Connection is doing activity within the community or being involved in a 

community-based organisation. For example, Mary wanted to be “getting more 

active in the community, volunteering at hospital.” Including ‘more’ in Mary’s goals 

suggests they already participate in community activity and they want to increase the 

time spent in this activity. 

 Religious Connection. As seen in Table 4.10 (p. 128)., Religious Connection 

is being involved in religious activity. For example, Nate said they “will go to 

church,” and Kelly will be “going to the synagogue more.” 

Interim Summary. Participants wanted to connect with people and their 

communities. They wanted to contribute the family materially through the provision 

of money and goods, and by being seen with them. They also wanted intimate, caring 

relationships. Connections outside of the family were also important. Typically, the 

participants wanted to invest time in new and old friendships, become more active in 

the community, and participate in community-based organisations. Thus, maintaining 

established relationships and expanding social networks featured in many of the 

goals. 

4.7.1.6 Emotional Activity. As seen in Table 4.10 (p. 128)., emotional 

activity is a freely chosen activity that is associated with a positive emotional state. 

Some participants listed activities such as reading, writing (Kelly, Deb), and 

expanding ongoing projects/activity (Vick) but did not provide detail about what they 

wanted to read, what types of writing they wanted to pursue, or name the types of 

projects. Therefore, there was insufficient information to place these responses in an 

activity category. 

The manipulation questions were open-ended and do not refer to any specific 

activity and therefore, it is assumed the activity was valued, freely chosen, and most 

likely enjoyed, and brings a sense of satisfaction or personal fulfillment. Vick alluded 

to free choice and emotional salience in the response, “Continue with prior activities 

(enjoyable and/or successful).” Deb also focused on the continuation of activities that 
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held personal meaning but also added their sense of engagement in life when they 

wrote, “Still want to work—just less, and only doing what I love—to be fully 

engaged in life.” Other participants wanted to “live a full life” (Viv), to build “a 

career… at a company I love,” (Bronwyn), and, to “be happy,” (Joey), highlighting 

the importance of positive emotional connection to activity. Thus, there was a strong 

emphasis on engaging in an activity for activity’s sake because the activity was and 

enjoyed, loved, and freely chosen activity and promoted the feeling of living life to 

the full. 

4.7.2 Rank Ordering of Categories 

To determine the rank order, I totalled the number of participants who 

mentioned a category and calculated the percentage of participants in the category 

(see Table 4.11). Next, the categories were ranked from the highest to lowest 

percentage of participants who mentioned the category. 

As seen in Table 4.11, the most frequently mentioned category was Social  

Connection (87.5%) followed by Emotional Activity (83.3%), then Health (54.2%), 

Broadening Personal Experience (50%), Finances (33.3%), and finally End of Life 

Planning (16.7%). These findings reveal that doing activities with other people and 

engaging freely in loved and enjoyed activity is more important than health-related 

activity, broadening personal experiences, money matters, and preparing for the end 

of life.  

4.7.3 The Pain Effect 

 The previous categories emerged during the traditional approach to content 

analysis, but this category emerged using the theoretical approach to content 

analysis. The aim was to determine the extent to which pain affected participant 

goals. Therefore, there was a search for evidence for pain-related thought in the 

goals, and the third debriefing question, “What went through your mind while you 

were writing the (manipulation) questions?” Specifically, the search was for words 

related to pain and pain control or management.  

4.7.3.1 Mention of Pain: Participants rarely mentioned pain in their written 

goals, but when they did, they wanted a better (Chloe), peaceful (Joey), and full 

(Viv) life without pain (Chloe; Viv) or less pain (Joey). Including better, full, and 

peaceful, suggests life is difficult. The phrases without pain and less pain suggest that 

pain is the barrier to a better life. Thus, participants who mentioned pain, most  
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likely to perceive pain as troublesome and want a different life. 

During the debriefing, Viv, Bronwyn, Kim, Joey, and Kelly said that they 

thought about their pain when answering the manipulation questions, even though 

the research assistant asked them what they thought about when answering questions 

and doing the Dot Probe. When participants were asked how pain affected their 

goals, Mary, Viv, Joey, Nate, Jill, Cecil, Sam, and Chloe said that pain did not affect 

their goals. Interestingly, Darryn, Pete, and Kelly were aware of their pain, but it did 

not affect their goals. Bronwyn was also aware of pain, but there is no record of 

whether pain affected her goals. Ray revealed their goals would only be achieved if 

they had surgery and more physiotherapy only when specifically asked how pain 

affected his goal during the manipulation as there was no mention of pain in the 

written responses or when asked what was going through his mind during the 

manipulation and experiment. Together, these findings suggest that most participants 
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did not think about pain until questioned about how pain affected their goals.  

Pain had little influence on participants’ goals because they were “not 

obsessed with pain” (Jill) and “learnt to live with it,” (Joey) and “accept it” (Nate). 

Pete kept busy and had achievable goals because “when you have a goal there is less 

pain.” Several participants foresaw a positive about the future, and “Always have 

hope… don’t think of negativity,” (Viv). 

 4.7.3.2 The Extent of the Pain Effect. To determine the effect of pain on the 

goals, we tallied the number of participants who mentioned pain in a goal, in the field 

notes for the debriefing questions, “what went through your mind while you were 

writing the (manipulation) questions?” and “what effect did pain have on your 

written responses”. Finally, the percentage of the total number of participants 

represented in each category was calculated (see Table 4.12).  
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As seen in Table 4.12, most of the participants did not mention pain in their 

goals, did not think about pain during the manipulation, and did not mention pain 

when asked about the influence of pain during the manipulation. These findings 

reveal that pain has no effect on the goals of older adults with chronic joint pain. 

4.8 Summary 

In summary, traditional content analysis revealed there were three main goal 

categories: activity, social connection, and motivation and ranking the categories 

revealed that most people mentioned social connection and emotional activity 

followed by activity which would maintain health. Most participants imagined a  

pain-free or reduced-pain future. Most participants did not mention pain  

but when they did, participants were confident of managing pain if it became 

bothersome and interfered with activity, or they believed their pain would no longer 

exist and be a problem. These findings reveal that pain has no effect on goals in older 

adults with chronic pain because they accept pain as part of life and believe they can 

manage their pain if pain becomes a problem. 
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CHAPTER 5: DISCUSSION AND CONCLUSION 
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This chapter opens with an overview of the gaps in knowledge, research 

aims, hypotheses, research methods, and findings. Next, the findings are discussed 

within the context of the literature, and research strengths and limitations. Next are 

the recommendations for future research and clinical practice, followed by the 

study’s conclusion. The project’s conclusion is that understanding age-sex difference 

in chronic pain is important for the advancement of chronic pain research and the 

treatment of chronic pain in later life. The measures found are in Appendices B and 

E–I (pp. 211, 216–236). 

Knowledge gap, aims, and hypotheses. The literature review found that little 

is known about the combined effect of sex, age, and chronic pain on the risk factors 

of chronic pain, FTP, the contribution of FTP to pain perception, or the goals of older 

adults with chronic joint pain. Therefore, the aim of the current project was to (a) 

explore the combined effect of sex, age, and chronic pain on the risk factors of 

chronic pain, that is catastrophisation, fear of pain, and hypervigilance, and FTP, (b) 

determine if sex and FTP explain age differences in pain perception in adults with 

chronic joint pain, and (c) explore the role of pain in the future thinking of people 

with chronic joint. It was hypothesised that sex, age, and chronic pain would affect 

catastrophisation, fear of pain, hypervigilance, and that age, sex, catastrophisation, 

fear of pain, hypervigilance, and FTP would affect pain perception. It was 

hypothesised that age would affect FTP, but chronic pain would not affect FTP. 

There was no prediction whether sex and chronic pain would affect FTP, or whether 

pain would affect the goals of older adults.  

Overview of Methods. To achieve the project’s aims, two studies were 

completed. Study 1 was a battery of questionnaires which were quantitatively 

analysed to explore the effect of age, sex, and chronic pain on catastrophisation, fear 

of pain, hypervigilance, and FTP. The questionnaires were also analysed to 

determine if FTP contributed to pain perception after controlling for age, sex, 

catastrophisation, fear of pain, and hypervigilance. Study 2 was a mixed methods 

study which used content analysis to explore older adult’s written responses to 

questions about their goals and the research assistants’ debriefing field notes, to 

determine the effect of chronic pain goals and future thinking, and rank order of the 

goals to discover their most common goals. 

Overview of Findings. The analysis of Study 1 found that there was an age-

sex effect on catastrophisation and hypervigilance in participants with chronic pain 
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but not the non-pain group, revealing that chronic pain affects catastrophisation and 

hypervigilance. Furthermore, there was also age-sex effect on fear of pain which 

occurred in the chronic pain and non-pain group revealing that age-related change in 

fear of pain was independent of chronic pain. It was also found that age, 

catastrophisation, and fear of pain contributed to pain level. Together, these findings 

revealed that the relationships between age, sex, and pain are complex. Moreover, 

FTP and sex were not related to pain level, revealing that FTP and sex do not 

contribute to pain level. It was also revealed that the FTP of females with and 

without chronic pain was more limited as age advanced, but this pattern was not 

observed in males.  

The analysis of Study 2 found that (a) goals were not pain-related, (b) pain 

did not affect goals, and (c) the most frequently mentioned goals were social 

connection and emotional activity. These findings highlight the importance of 

clinicians looking beyond the pain of older clients and discovering the valued 

activity of the people they treat.   

Support for findings. The following findings are supported by previous 

research. As previously found by Crombez et al. (2005) and Schoth and Liossi 

(2016), I found that hypervigilance in the chronic pain group was higher than in the 

non-chronic pain group. Moreover, as found by Gheldof et al. (2010), Fillingim et al. 

(2009) and Van Ryckeghem et al. (2017), I found that hypervigilance did not 

contribute to pain level. As previously found by Gibson and Lussier (2012), I found 

that increased age was associated with increased levels of joint pain. In keeping with 

the research of Gillert et al. (2012), Brothers et al. (2016), and Rutt & Loeckenhoff 

(2016), I found that increasing age was related to an increasingly limited FTP. The 

participants of the previous research cited in this paragraph were recruited from one 

Western country, e.g., the USA and England, but the participants for Study 1 were 

mainly living in Australian and the United States of America. Therefore, the findings 

of the current project enrich the literature by demonstrating that the findings of 

previous research may be generalised to Australian and America populations, and 

perhaps Western culture more broadly. 

The finding that sex is not related to pain level is not supported by previous 

research (e.g., Keogh 2018). However, Fillingim et al. (2017) pointed out that sex 

differences in arthritic pain are small, suggesting that the number of participants in 

the current project was too small to capture sex differences. 
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The findings of Study 1 and 2 highlight the need to further understand the 

impact of age, sex, and a history of chronic pain on psychosocial constructs that 

contribute to pain. Therefore, the discussion opens with an explanation of Study 1’s 

findings using the FAM and the FTP theoretical frameworks. Although the findings 

extend knowledge of the FAM and FTP, it was necessary to draw on the literature 

from outside the FAM and FPT literature for alternative and speculative explanations 

for the sex/gender findings. The sex/gender explanations are tentative because is 

unknown the extent to which these findings can be generalised to the wider 

community. Next, Study 2’s findings are explained within the context of future 

thinking theory and FTP.  

5.1 Discussion of Key Findings 

5.1.1 FAM 

5.1.1.1 Fear of Pain. In the current project, it was found that the fear of pain 

was unrelated to having chronic pain. This supports the FAM’s tenet that fear of pain 

is hard-wired because the function of the fear of pain is to maximise the chance of 

survival by triggering behaviours to avoid injury and promote the healing of injured 

body tissue.  

The FAM also proposes that the level of fear of pain is changed through 

classical and operant conditioning (Vlaeyen et al., 2016). Therefore, one would 

expect the level of fear of pain to change throughout adulthood, especially in chronic 

pain. If chronic pain was influential in the learning of fear of pain, there would be a 

difference in fear of pain between the chronic pain group and the non-pain group. 

The ongoing experience of unpredictable pain and unmanageable pain is likely to 

increase the fear of pain because people learn that pain is unavoidable but 

predictable, and manageable pain is likely to decrease fear of pain because people 

learn how to avoid or manage pain. However, there was no evidence of this 

occurring because there were no differences between in the fear of pain between the 

chronic pain and the non-chronic pain groups. However, young adults were more 

fearful of pain than older adults. The findings add to the current literature (Biggs et 

al., 2017; Ghandehari et al., 2020; Glogan et al., 2019; Koban et al., 2018; Jepma et 

al., 2018; Martin et al., 2018; Meulders et al., 2013; Traxler et al., 2019) as they 

indicate that the reduction in the fear of pain in older adulthood is independent of 

chronic pain, as chronic pain had no impact on the learning of fear of pain.  

To explain why fear of decreases in later life, it is necessary to look outside 
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the FAM literature and for alternative speculative explanations for sex differences. 

The decreased fear of pain in later life may be because age-related changes in the 

brain may affect the fear/anxiety response to pain or how painful events are recalled. 

Studies using function magnetic resonance imaging have revealed that older adults 

are better at regulating any negative emotions that occur when recalling negative 

autobiographical events and categorising emotional pictures than young adults (Ge et 

al., 2014; St. Jacques et al., 2010). An electroencephalogram study revealed that 

older adults can control their emotions when viewing and categorising negative 

information despite having difficulties in cognitive control, suggesting that older 

adults are more efficient at regulating their emotions than young adults even though 

young adults had better cognitive control (Zinchenko et al., 2017). Together, these 

findings indicate that older adults innately regulate negative emotions (Carstensen & 

DeLiema, 2018; Mather, 2016). Therefore, older adults may down-regulate fear of 

pain, a negative emotional experience, using the same processes they use when 

recalling and categorising negative events because they prioritise emotional 

wellbeing (Carstensen et al., 2003). Thus, the lower levels of fear of pain in later life 

compared to young adulthood may be the effect of age on emotional regulation rather 

than learning. 

 Although superior emotion regulation in later life explains the reduction of 

fear of pain in later life, it does not explain why the fear of pain in middle-aged 

males is lower than young males. Males are socialised to be stoic, strong, and 

unemotional (Keogh & Boerner, 2020; Schwarz et al, 2019; Wratten et al., 2019). 

Therefore, being stoic, strong, and unemotional may be more important in middle-

age than in later life and therefore lower levels of a fear of pain are evident in middle 

age but not later life. In other words, the reduction in fear of pain in middle-age 

males compared to young adulthood may also be a cohort effect as the middle-aged 

males’ may have made socially desirable responses to the fear of pain questionnaire. 

Additionally, public mental health campaigns and school-based programs are 

increasing awareness of mental health and reducing the stigma of talking about 

mental health difficulties (Anware-McHenry et al., 2016; Beatie et al., 2016; 

Livingston et al., 2013; Ross & Bassilois, 2019), These mental health campaigns 

may have resulted in the young males being more open about their fear of pain than 

middle-aged males.  
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5.1.1.2 Catastrophisation. Unlike fear of pain, which was unaffected by 

chronic pain, age-sex differences in catastrophisation were apparent only in the 

chronic pain group, indicating that chronic pain affects the level of catastrophisation. 

Further, the mechanisms that change the level of catastrophisation appear to be 

different for males and females. In males, the changes in the level catastrophisation 

follow the same pattern of changes in the level of pain. In males, catastrophisation is 

high in young and older adulthood when pain is also high, and lower in middle age 

when pain levels are also lower. In contrast, the level of catastrophisation in females 

does not mirror pain level. Catastrophisation in females is lower in later life despite 

pain level being at the same level for young, middle-aged, and older females. Thus, 

the findings in males support FAM’s tenet that catastrophisation and pain level are 

associated. However, the findings for females, expand the FAM (Vlaeyen et al., 

2016), because the results reveal, to the best of my knowledge for the first time, that 

catastrophisation in older women is not strongly related to pain and therefore is 

weakened or, perhaps, attenuated. 

There is growing evidence that previous pain experiences affect future pain 

experiences (Yeung & Geers, in press) and learnt behavioural responses to pain are 

difficult, if not impossible to extinguish (Gatzounis & Meulders, in press). A form of 

learning not incorporated into the FAM as well as classical and operant learning is 

social learning. Despite this, social learning provides a better explanation for sex 

differences in catastrophisation across adulthood than classical and operant learning 

because the pattern of age differences is different for males and females. 

Section 2.2.3.2 (p. 24) of the literature review cited several papers which 

provided evidence that children learn catastrophisation by watching how their 

parents respond to their pain and when their parents have pain (Huguet et al., 2016; 

Page et al., 2013; Rabbitts et al. 2015). However, children also observe how other 

adults (e.g., family members other than their parents and adult friends) respond to 

pain. As children enter adulthood, catastrophisation is affected by vicarious learning 

in childhood (Bernardes et al., 2017; Schinkel et al., 2017), their lived pain 

experiences, peers’ attitude to pain, and social support experienced when they have 

pain (Flor et al., 1987; Ginting et al., 2011; Montoya et al., 2004; Pow et al., 2018). 

Thus, males may have observed older males ruminating, magnifying the 

consequence of pain, and saying that there was not much anyone could do to help 

them relieve pain, and therefore older males may tend to catastrophise more than 
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middle-aged males. In comparison, females may have observed that older females 

did not ruminate or magnify the consequences of pain to the same level as young and 

middle-aged females, and therefore older women may tend to catastrophise less than 

younger females.  

In addition to social learning, the changes in hormones of middle-age and 

hormone stability in later life may also contribute to sex differences in 

catastrophisation in later life. What is striking about the sex differences in 

catastrophisation is that catastrophisation decreases after menopause, when the 

incidence of depression and anxiety also decreases (Freeman et al., 2014; Hanstoo & 

Epperson, 2017). This observation may prove important in future research because 

depression and anxiety are strongly associated with catastrophisation (Miller-Matero 

et al., 2017; Shim et al., 2018; Wong et al., 2014).  

The reduced prevalence of mood disorders in females is thought to be 

associated with absence of hormonal changes associated with menstruation rather 

than having low levels of female hormones (Shors & Leuner, 2003). Males also 

experience changes in testosterone levels in middle-age and later life. Studies 

examining men’s mental health note that low levels of testosterone are linked to 

elevated but subclinical levels of levels of anxiety (Berglund et al. 2010) and 

depressive symptoms (Dehlez et al., 2010; Khorsravi et al., 2015; Westley et al., 

2015), and mild depression may be reduced with testosterone therapy (Nead, 2019; 

See also Pope et al., 2003; Shores et al., 2009). Thus, the reduction of 

catastrophisation in females could reflect the stabilisation of female sex hormones, 

and the increased catastrophisation in males could reflect the reduction of 

testosterone. The combination of later life hormonal changes in males and females, 

and the lifelong social learning of male and female stereotypes may weaken the 

relationship between catastrophisation and pain. 

If hormonal changes in later life and social learning throughout adulthood are 

found to contribute to sex differences in catastrophisation, these findings will add to 

the weight of the central tenet of the current project: sex and age matter in pain 

perception. There is, however, growing evidence that hormonal change is one of 

many factors that affect mental health and how adults respond to life’s challenges. 

Hantsoo & Epperson (2017), Mendle et al. (2016) and Pimenta et al. (2012) argue 

that studies which focus on sex hormones to explain sex differences are a 

simplification of complex issues that are often epigenetic in nature. Therefore, 
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explanations involving hormones need to include other factors such as the effect of 

experience, culture, personality, social environment, and genotype. 

A cultural effect on catastrophisation could be gender stereotypes. In Western 

culture, females have, compared to males, cultural freedom to express their distress 

and seek help (Keogh & Boerner, 2020; Schwarz et al., 2019; Wratten, 2019). This 

freedom provides an avenue to seek medical and social support to manage pain 

(Zalta & Chambless, 2008, 2012). In contrast, males do not have the same degree of 

freedom to express emotions or seek help as they are stereotyped to be stoic, strong, 

unemotional, and self-reliant (Keogh & Boerner, 2020; Schwarz et al., 2019; 

Wratten, 2019). Thus, males are less likely to seek pain management help than 

females. Despite this stereotype, older males tend to worry about the long-term 

impact of their pain and health on their family and themselves. The combination of 

increased worry and not seeking help may contribute to increased catastrophisation 

(Ghandehari et al., 2020).  

In summary, the relationship between pain and catastrophisation may weaken 

in older females with chronic joint pain because of the combined effect of stabilised 

sex hormones (Bruce-Keller et al., 2000, Mohammad et al., 2018; Shors & Leuner, 

2003; Villa et al., 2015) and being a Western woman (Keogh & Boerner, 2020; 

Schwarz et al., 2019; Wratten, 2019; Zalta & Chambless, 2008, 2012.). In contrast, 

older males with chronic pain may have a greater risk of increased catastrophisation 

due to reduced testosterone (Berglun et al. 2010; Delhez et al., 2010; Khorsravi et al., 

2015; Westley et al., 2015), being a Western man (Keogh & Boerner, 2020; Schwarz 

et al., 2019; Wratten, 2019). Thus, females may enter later life with buffers that 

protect them from increased catastrophisation, but males enter later life without these 

buffers and making them vulnerable to high levels of catastrophisation. 

5.1.1.3 Interim Summary. In conclusion, the results revealed that although 

sex did not affect pain perception, sex explained age differences in the levels of 

catastrophisation, hypervigilance in adults with chronic joint pain, and sex explained 

age differences in the fear of pain in adults with and without chronic pain. The 

findings that age, catastrophisation, and fear of pain contribute to pain perception in 

people with chronic pain enriches the existing literature on the FAM. Contrary to 

expectations, the finding that hypervigilance was not associated with pain level 

riches the FAM by adding to the growing evidence that hypervigilance does not 

affect pain level. The findings do not contradict or disprove the FAM but provide 
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evidence that the FAM needs to place more emphasis on fear of pain and 

catastrophisation, and less on hypervigilance. The speculative explanations for sex-

age differences in fear of pain and catastrophisation in later life show how little is 

known about pain psychology from an adult development perspective and that the 

FAM cannot fully explain age differences in the psychology of chronic pain. 

Importantly, the results indicate there is a need to attend to sex and age differences in 

chronic pain, at least in chronic joint pain.  

5.1.2 FTP 

There were three key FTP findings. First: contrary to expectations, FTP was 

unrelated to pain level. Therefore, FTP does not contribute to FAM or explain age 

differences in pain perception. This finding contributes to the FAM literature as it 

provides evidence that including the FTP into the FAM does not explain age 

differences in pain level. 

Second: the pattern of age differences in FTP for females with chronic pain 

and without chronic pain had a similar trend: as age advanced, FTP become more 

limited. The association between FTP and age has been found in previous research 

(see Kooij & Van De Voorde, 2011; Kooij et al., 2018). However, it is not possible 

to report with any certainty how or if chronic pain affected the FTP of females 

because the distribution of FTP scores for each age group was different in females 

without chronic pain, but the distribution of FTP was similar in females with chronic 

pain. This was an unexpected finding and there is no known reason why the 

distribution of scores in would be different for females with and without chronic 

pain.  

Third: the patterns of significant age group differences in the FTP of females 

were not observed in males. Specifically, age differences in FTP were more limited 

as age advanced in males with chronic pain, but there was no strong evidence of age 

differences in FTP in males without chronic pain. This is an unexpected finding as 

the Socioemotional Selectivity Theory predicts that the FTP of older healthy males 

compared to younger healthy males would be more limited (Kooij & Van De 

Voorde, 2011) and previous research has found the age differences to be significant 

(Kooij et al., 2018). To the best of my knowledge, this finding extends FTP theory, 

as it is the first evidence that suggests that age is a strong predictor of FTP for 

females (Grühn et al., 2016), but a weak predictor of FTP for males.  
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In summary, the findings did not support the hypothesis that FTP would 

contribute to pain level. Also, the findings supported the notion that there are likely 

to be sex differences in the effect of age on FTP, although the role of chronic pain in 

FTP is unclear. 

5.1.3 Goals  

Study 2 revealed that the main goals of older adults with chronic pain aged 

60–93 years were to (a) engage in freely chosen and enjoyed activity, (2) engage in 

activity with family and friends, and (c) goals were set as if they did not have chronic 

pain. These findings extend Crombez et al.’s (2016) study which found that most 

people with chronic pain and aged under 66 years did not spontaneously mention 

pain when asked to identify their goals and they wanted to engage in activities of 

their choice and that they enjoyed. The findings also extend previous research by 

demonstrating that older adults with chronic pain also imagine a future that is more 

positive than the past and the present (Rasmussen & Berntsen, 2013; Ünal & Besken, 

2020). 

Barsics et al. (2016) argued that goals reflect self-identity (See Section 2.7.1 

pp. 48–50). Therefore, if pain is part of self-identity, there would be reference to pain 

in goals, but if pain were not part of self-identity, it would not be mentioned. Pain 

was not mentioned in goals and the participants stated that pain did not affect their 

goals, and therefore, chronic pain was not part of the participants’ self-identity. 

Furthermore, because the participants goals were about being with other people and 

engaged in activities of their choice, the self-identify of participants included being 

part of (a) family, (b) friendship circles, (c) the wider community, and (d) being 

autonomous. These findings build on Barsics et al. by indicating that the self-identity 

of older adults with chronic pain includes being socially connected. 

It was hypothesised that older adults would avoid including pain in their 

imagined futures because pain is associated with negatively valanced events (see 

Section 2.7.2, pp. 51–52). According to the FAM, chronic pain develops because 

people learn how to avoid pain-related stimuli. Jumentier et al. (2018) argued that 

older adults are well practiced at avoiding negative thinking about future negative 

events and thus negative events are unlikely to feature in long term goals. Therefore, 

it likely that pain was not mentioned in the participants goals, and in addition to pain 

not being part of their self-identity, they are well practiced in the art of excluding 

pain from their future thinking.  



148 

 

Excluding pain from thoughts about the future may also be a form of 

emotional regulation. Several studies found that regardless of mental health, imaging 

the future was more positive than the current situation (Barsics et al., 2016; Hallford 

et al., 2018; Gamble et al., 2019) improves wellbeing (Sokel and Serper, 2017). 

However, in contrast to Sokel and Serper’s (2017) finding that people with 

depression forecast a bleak future, the future of the current project participants 

contained elements of hope and confidence that pain would not have a negative 

impact on the future. Such a finding suggests that the dream of a pain-free future or 

living in a future where pain is managed and controlled is important not only for 

maximising wellbeing but may motivate people to engage in activity which keeps 

them socially connected. 

The finding that goals included extending friendship circles and establishing 

new intimate relationships is intriguing because older adults expect social circles to 

shrink as age advances (Corlett & MacLeod., 2019). The data in the current project 

does not provide the opportunity to find out why there is this disparity between the 

current project and Corlett and MacLeod (2019). However, if older adults believe 

that smaller social circles in the future are associated with a negative future, 

including new friendships and intimate relationships in thoughts about the future may 

contribute to the construction of a positive future and improve wellbeing. The desire 

to create new social connections in later life strengthens the argument that social 

connection is important to older adults with chronic pain.  

The finding that health related goals were mentioned by half of the 

participants, and social connection and emotional activity was mentioned by four in 

five participants, reveals that health-related goals are thought about less frequently 

than connection and activity. Interestingly, the health-related goals mentioned were 

concerned with maintaining health rather than improving health. The focus on 

maintaining health may be because participants were asked to imagine their future 

that is 6 months away or when they are aged 120 years. If participants were asked to 

set goals for the following week, there is a likelihood that the goals are likely to be 

more detailed (Kotter-Grühn & Smith, 2011) and, because health becomes more 

important when asked about goals for the following week,  health goals would likely 

be mentioned by more participants (Salgado & Berntsen, 2019). Further, the 

increased priority on health may also change of focus from health maintenance to 

health improvement and therefore include pain-related goals. It is also significant 
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that participants mentioned health maintenance goals but there was no mention of 

pain-related goals because it suggests that pain and health are separate issues for 

older adults and perhaps health, but not pain, is part of self-identity (Barsics et al., 

2016).  

In conclusion, Study 2 contributes to the field of future thinking by revealing 

that older adults with chronic joint pain, have a desire (a) for social connection, 

especially with family, friends, and the wider community, (b) to engage in activity 

they choose, and (c) to maintain their health. The future was more positive than the 

present because they expected the future to be pain free or that they could manage 

pain, and therefore pain would not interfere with their future life. Thinking about the 

future in this way maximises wellbeing and protects older adults from declines in 

wellbeing.  

5.2 Strengths and Limitations 

5.2.1 Demographics of Study 1 and 2  

Study 1 had more young adults than middle-aged and older adults, and 

therefore, the results may be biased toward young adults. However, the sample size 

of each group was adequate (Field, 2013) for having confidence in the results. 

However, care must be made when generalising to the wider chronic pain population 

because the sample was recruited from multiple sources, and although evidence 

indicates that MTurk workers represent the general population (see Section 3.2.1.1.2, 

p. 58), no research has investigated if MTurk workers with chronic pain can be 

generalised to the wider chronic pain population.  

Study 2 had two males and 21 females therefore the results are dominated by 

the female responses, making it difficult to generalise the findings to males.  

The participants in both studies lived in the community and pain did not 

interfere with activities of daily living. Therefore, the findings may not generalise to 

older adults whose pain interferes with activities of daily living or residents of aged 

care facilities. However, since most adults with chronic pain do not live in aged care 

facilities, are mobile, and can complete activities of daily living, the results are likely 

to have ecological validity.  

5.2.2 Pain Characteristics of Study 1 and 2  

The participants of Study 1 and 2, on average, experienced a moderate level 

of pain which mainly interfered with socialisation, and they had moderate levels of 

depressive symptoms. Participants in Study 2 were all active and motivated, as 
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evidenced by the requirement that they find their own way to the hospital and back 

home, were mobile, and one participant used a walking frame. Therefore, the 

findings of Study 1 and 2 may not generalise to severe pain, severe depression, or 

pain that interferes with activities of daily living. Also, the studies did not include a 

measure of instrumental activities of daily living, so it is impossible to know the 

chronic pain and non-pain participants’ level of independence, and therefore the 

findings may not generalise to people with chronic pain who depend on other people 

to complete activities.  

A third of the participants with chronic pain in Study 1 had pain relief on the 

day they completed the survey, and most of them reported their pain levels had 

halved. Additionally, nearly one in ten participants with chronic pain did not have 

pain when completing the questionnaires. This may indicate that the chronic pain 

sample may feel that they can adequately control their pain and their responses to the 

questionnaires may have reflected the samples perception of their ability to control 

their pain. Therefore, these results may generalise to people with chronic joint pain 

have who have adequate pain relief but not to people with uncontrolled pain.  

The participants who had chronic pain in Studies 1 had a mean pain duration 

of nearly nine years and Study 2 for 12 years. Therefore, these findings may not 

generalise to recently diagnosed chronic joint pain, acute pain, or other forms of 

chronic pain. Only a handful of participants were taking opioids, and therefore these 

findings may not generalise to people prescribed opioids for pain relief.  

5.2.3 Study 1 and 2 Design  

The data for Study 1 and 2 were collected at a single point in time and 

therefore it is not possible to disentangle age effects from cohort effects. Future 

research is needed to untangle cohort and age-related differences in the psychology 

of chronic pain.  

5.2.4 Method Study 1  

 5.2.4.1 Recruitment: Participants for Study 1 were recruited from a variety 

of sources: University undergraduates and staff, closed chronic pain Facebook 

groups, University of the 3rd Age, potential research interest lists, and MTurk. The 

diversity of recruitment sources may limit the generalisation of the findings to the 

general population. However, the studies did not compare non-MTurk and MTurk 

workers with chronic joint pain on demographics or pain characteristics. Instead, the 

study assumed that the demographics and pain characteristics were comparable based 
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on previous research which found that non-MTurk and MTurk workers have found 

the demographics and research outcomes were not statistically different from each 

other (see Section 3.2.1.1.2, p. 58) as there were insufficient participants to 

meaningfully compare demographics, pain characteristics, and the Pain 

Catastrophisation Scale, the Pain Anxiety Symptoms Scale, the Pain Vigilance 

Awareness Questionnaire, and the Future Time Perspective Scale Scores. Thus, Study 

1 is best considered being an exploratory study which examines the feasibility of 

further research which explores chronic pain through the lens of adult development 

theory. 

 5.2.4.2 Measures. The measures chosen for catastrophisation, fear of pain, 

and hypervigilance could be a weakness of the study owing to the strong correlation 

between them. Substituting the Pain Anxiety Symptoms Scale for a measure which 

only measured fear of painful movement may have been the more appropriate choice, 

but the Pain Anxiety Symptoms Scale was chosen because it measures the 

psychological and physical response to pain rather than only the fear of movement. 

Moreover, the chosen measures have excellent reliability and validity indicators and 

have been used in the same studies, allowing for the comparison of the current and 

past studies. Nonetheless, the results need to be interpreted with some caution 

because assumption testing did not include invariance testing across age-sex groups 

as there were insufficient older adults.  

The unequal variances in the FTP for the age groups are puzzling, given that 

the FTP Scale of Carstensen and Lang (1996) is frequently used to measure FTP. As 

assumption testing is rarely reported in journals, it is impossible to know if the 

violation of assumption of homogeneity of variance is unique to the current study. 

Further, an extensive search failed to find a paper describing the development and 

validation of the FTP Scale and Carstensen (2019) confirmed in a private email that 

no such paper is written.  

There are several challenges in interpreting the FTP Scales. One issue is that 

it is difficult to know how people interpret the items. For example, participants 

indicate “how true is this (item) of you.” The items include, “There are many 

opportunities in my life”, and “I have many goals.” It is difficult to interpret these It 

is impossible to know the participant’s reference point used to determine “many 

opportunities” and “many goals.” For example, if the participant uses their age as the 

reference point, they may think they have more goals than they expected to have at 
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their age or compared to peers and therefore say that they have many goals. 

Alternatively, the participant may use the past as a reference point and feel that they 

have many more future opportunities than last year but fewer goals, or they may 

consider that they do not have many future opportunities but still have a lot of goals.  

Another issue with FTP Scale is that it is impossible to know how 

participants define an opportunity, if they think in terms of realistic goals, or if the 

goals are the goals for an ideal life that is free of financial, health, and social 

constraints. As well as difficulty interpreting items, it is difficult to compare results 

across studies because (a) there are no score ranges for limited and expansive FTP, 

(b) there are no norms for young, middle-aged, or older age groups, and (c) the terms 

limited and expansive convey that FTP is more limited or expansive than a 

comparison group. Given these challenges, the FTP Scale provides a rough guide to 

how expansive the future participants imagine their future and how FTP compares 

between different populations, but the findings need to be interpreted with these 

limitations in mind.  

Another limitation is that Study 1 may have captured participants who had 

chronic joint pain and another category of chronic pain. However, a free response 

question asked participants to list the current pain and only painful joints were listed, 

and, at the end of the co-morbid conditions question, participants were asked to list 

diagnosed conditions not listed. Two people reported chronic conditions associated 

with chronic intermittent pain: irritable bowel syndrome. This increases confidence 

that the findings are generalisable to people with chronic joint pain.  

The findings and conclusions are based on self-reported data, and this may 

lead to bias. However, objective measures associated with pain such as cortisol levels 

(Evans et al., 2008; Lascelles et al., 1974; Tennant & Hermann, 2002), x-rays, 

functional magnet resonance images (de Nyvang et al., 2019; Silva et al., 2020; 

Yamada et al., 2015), and blood inflammatory indicators (Lampa, 2019; Lee et al., 

2014) are poor markers of pain. Pain is, by definition, a subjective experience (IASP, 

2020) and the gold standard for measuring pain level and identifying maladaptive 

thoughts is self-report. Therefore, rather than being a limitation, self-report is a 

strength of the current study.  

5.2.5 Study 2 Method  

The data used for Study 2 were the written responses to question which were 

used to manipulate FTP in an experimental attentional bias study and the field notes 
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of research assistants. Participants were told that they had as much time as they 

wanted to read the questions, organise the questions in order of importance, and 

respond to the questions. Despite this, the responses were brief and lacked the detail 

and depth found in qualitative research which uses unstructured or semi-structured 

interviews. However, the strengths of the Study 2 were that (a) the questions were 

open-ended, (b) the questions did not specifically ask about pain, social connections, 

health, or their motivation for choosing activity, (c) the responses to the manipulation 

questions were written without interruption, (d) participants were in a clinical setting, 

but were not receiving treatment and were not seeing a health professional, (e) the 

questions were given to the participants in a random order, and (f) the participants 

sorted the questions in the order of personal importance to maximise engagement 

with the questions. Therefore, the responses most likely reflected thoughts and goals 

that they would have at home, providing ecological validity of the data.  

The field notes used in Study 2 were the research assistant’s paraphrased 

summary of the participant’s responses to debriefing questions and were written 

immediately after the participant left the laboratory. Therefore, the accuracy of the 

notes depended on the research assistant’s ability to paraphrase and to accurately 

recall the participant’s response. In hindsight, the manipulation and debriefing would 

ideally be filmed, and the content analysed by two or more investigators who would 

triangulate their results to validate findings. However, the research assistants’ 

training included how to recognise and record pain-related comments, how to  

paraphrase, and the importance of recording the participants comments immediately 

a participant left the room. The assistants were discouraged from writing notes 

during the debriefing because a concern that taking notes during the debriefing 

would stifle the conversation.  

The results of Study 2 were possibly biased by the final statement of the 

manipulation vignettes “health will not be any worse [or better] than it is today.” 

This may have resulted in participants not including pain in their goals. However, the 

wording does not imply that they will not have pain in the future, just that their 

health is no worse or better than what they are experience. It is not possible to know 

if the participants equated their joint pain with their general health, as this connection 

was not probed. Moreover, the participants had on average, a moderate level pain at 

the time of the experiment and participants had chronic pain for at least 9 years. The 

participants were given an opportunity to talk about their pain and the effect of pain 
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in the debriefing and yet the field notes indicated that even though they were in pain 

their goals were not affected by their pain, because they felt they could manage their 

pain. 

A methodological limitation of Study 2 was there was no control or 

comparison group. Therefore, it is unknown if these findings are unique to older 

adults with chronic pain in this setting.  

5.3 Future research  

5.3.1 Study 1 and Study 2  

Study 1 and Study 2 were a convenience sample and therefore, it is 

recommended  that these studies be replicated to determine the extent to which the 

findings can be generalised.  

Longitudinal studies are recommended to determine how chronic pain affects 

catastrophisation, pain expectations, goals over several years, and how changes in 

life stages affect pain psychology to untangle cohort effects. These studies could also 

examine the effect of repeated attempts to control pain successfully and 

unsuccessfully on cognition and function. Such studies would provide invaluable 

knowledge that would help progress our understanding of chronic pain within the 

context of adult development, as it would enlighten us to how and why age 

differences in pain psychology exist.  

Pain level was operationalised as pain intensity. However, pain is defined in 

terms of intensity and unpleasantness (IASP, 2020). Many researchers include 

separate measures of intensity and unpleasant (e.g., Ghandehari et al., 2020; Neville 

et al., 2020; Peterson et al., 2014) particularly in experimental pain research because 

intensity and unpleasantness have different functions in coping and disability, and 

therefore, the current research only applies to pain intensity. Therefore, examining 

the effect of pain unpleasantness is likely to further deepen our understanding of how 

pain affects physical and psychological function across adulthood.  

Given the limitations of the FTP Scale, it is recommended that a mixed 

method research study examine how people interpret the items so that ambiguity is 

removed from the this scale or a new scale is developed. Ideally, the research would 

include adults of all ages from different cultures and with different health issues. 

Another recommendation is to test the scale for invariance across age groups, sexes, 

and cultures.  

5.3.2 Study 1  
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Study 1 only examined risk factors in the development of chronic pain. 

Recent research found that including protective factors such as optimism (Bastin-

Günther et al., 2019), resilience (Alschuler et al., 2016; Bauer et al., 2016 Ong et al., 

2010), self-efficacy (Damush et al., 2016) and social support (Bernardes et al., 2017; 

Newton-John et al., 2014) also affects pain level. Therefore, future studies of which 

include these protective factors will contribute to understanding age differences in 

pain perception. Such studies may help to develop new models that will more 

accurately predict the likelihood of lifelong chronic pain, pain habituation, the 

modulation of pain severity, and pain interference over adulthood. Just as 

importantly, the studies predict the likelihood of coping and self-managing pain 

across adulthood would have translational application for pain treatment. 

The literature review argued that the socialisation of males and females, and 

the extent to which people identify with the masculine and feminine characteristics 

affects pain expectations and pain level. Therefore, future studies exploring the 

relationship between gender, pain beliefs, and age may further explain age 

differences in pain perception.  

People with chronic pain seek help when pain threatens or starts to interfere 

with valued roles rather than pain level (Ahern et al., 2019; Cornally & McCarthy, 

2011). In other words, there is a weak relationship between the level of pain and 

seeking help. Therefore, it would be helpful to use pain interference on function and 

valued  roles as the outcome variable instead of pain level to establish if age-sex 

differences can be generalised to seeking help to manage pain or improve 

functioning and movement. Such a study would have a translational application 

across all disciplines that treat chronic pain.  

As pointed out in the limitations section, there is little reliability and validity 

testing of measures across adulthood which older adults. Since the percentage of the 

population advancing into very old adulthood and living beyond 100 years is 

increasing, the measures used research need to be invariant for age and sex across all 

adults if there is to be an accurate picture of the psychology of chronic pain across 

adulthood. Ideally, invariance testing would use equal numbers of people across all 

age groups and sex. Invariance testing across adulthood would ensure that 

researchers are using measures which are reliable and valid regardless of age and 

sex.  
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The strong correlations between the Pain Catastrophisation, the Pain 

Vigilance Awareness Scale, and the Hypervigilance suggests that there is 

considerable overlap in the measures. It is recommended that future research  

untangle the overlap and consider whether these variables describe the same 

construct, are part of a super-construct, or need refining.  

5.3.3 Study 2  

The data used to discover the goals of older adults with chronic pain 

contained little depth as they were extracted from short written responses. Therefore, 

it is recommended that future studies include in-depth semi-structured interviews that 

to gain a deeper understanding of how older adults with chronic pain imagine their 

future, how future thinking relates to their goals, and to explore the disconnection 

between health goals and pain. It is also recommended that these studies contain 

equal numbers of males to address the female bias in the current study or to conduct 

studies with only male participants. Other studies comparing goals of young, middle-

aged, and older adults, and comparing community and mobile adults with people 

living in residential facilities, house-bound, or immobile would also provide a 

comprehensive overview of the goals of people with chronic joint pain and the role 

of pain in determining goals. These studies will assist in the development of clinical 

guidelines to identify client/patient goals.  

This study only examined the goals of older adults with chronic joint pain. It 

would further expand our knowledge of future thinking and goals in older 

adults to explore the goals of adults with other chronic diseases such as 

diabetes,cardiovascular disease, chronic gastrointestinal disease, and dementia. 

5.4 Implications of the Research  

Study 1 and 2 provided evidence that examining age and sex matter if we are 

to understand an individual’s and a cohort’s experience of chronic pain, how adult 

development affects pain perception, and how pain affects the imagined futures of 

older adults. Study 1 revealed sex-age effect catastrophisation and fear of pain, and 

age, and that catastrophisation, fear of pain affects pain perception in people with 

chronic joint pain. Study 1 also revealed that FTP does not contribute to the pain 

perception. Moreover, Study 2 revealed that most older adults with chronic pain 

desire social connection, to do activities of their choice, and that pain does not affect 

their goals. These findings have implications for pain and adult development 
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research, and the search for more effective pain treatments. We will first explore the 

implications for pain research, then the implications for pain treatment.  

5.4.1 Adult Development  

The discovery of age-sex differences in chronic pain and non-chronic pain 

groups demonstrated that the psychology of chronic pain changes across adulthood. 

Although the prevalence of chronic pain increases with age, it is not a normal or 

inevitable part of growing older, and therefore, understanding chronic pain through 

the lens of life span theory will help explain the relationships between pain 

perception, cognition, and behaviour in older adults (Baltes et al., 2006). Since the 

current project found that the Socioemotional Selectivity Theory’s version of FTP 

did not explain age differences in pain perception, other adult learning theories (see 

Mukhalalati and Taylor 2019), and motivational theories such as Selective 

Optimization with Compensation (Freund, 2008; Donnellan & O’Neill, 2014) and 

the Strength and Vulnerability Integration theory (Charles & Luong, 2013) may 

prove important because these theories include the gains and losses associated with 

ageing. Furthermore, understanding cultural influences on ageing will expand the 

knowledge of the role socialisation in ageing and chronic pain, and expand our 

knowledge of ageing and adult development in general. 

The discovery of sex differences in FTP of healthy adults indicates that the 

findings of FTP are difficult to generalise between the sexes. Moreover, the 

discovery that the distributions of the FTP Scale scores for age groups in males and 

females with chronic pain were different suggests that FTP findings of one sex may 

not generalise to the other sex when exploring FTP in chronic disease. Therefore, it 

is important to note differences in participant characteristics when reporting and 

generalising FTP findings.   

Further, while it was possible to explain FTP in females with chronic pain 

using FTP theory, FTP theory could not explain why the age differences in the FTP 

of healthy males and males with chronic pain did not reach significance. Therefore, 

FTP theory is suitable to framework to explain age differences in females but 

perhaps not males. Thus, research is needed to determine and explain the 

mechanisms that change FTP in males, why the mechanisms for males and females 

are different, and why the distribution of FTP scores for males and females with 

chronic pain was different.  

5.4.2 Pain Research  
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The current project challenged the notion that pain research findings can be 

generalised across adulthood as there are nuanced differences between people across 

adulthood and these differences impact how people experience pain. The current 

project is important because by demonstrating that there are important age 

differences in pain perception, the project provided a template to identify age 

differences in pain perception in future pain studies. The key components used in the 

current project’s design that led to the discovery that age differences in pain 

psychology were unique to people with chronic pain were (a) a control group of 

adults who were pain-free, (b) not having an upper age limit, (c) dividing the sample 

into young, middle-aged, and older adults, (d) exploring the effect of age and sex 

simultaneously, and (e) examining chronic joint pain. Thus, the template for future 

research is (a) to include control and comparison groups, (b) avoid an upper age 

limit, (c) divide the sample age groups to compare age groups and ensure that the 

differences the group means for age are large, (d) compare age and sex 

simultaneously, and (e) examine one type of pain.  

Chronic pain research has a history of using established theoretical 

frameworks to further the knowledge of pain. For example, Melzack and Wall (1965) 

based Gate Control Theory on specificity theory and peripheral pattern theory, and 

the FAM was based on learning theory (Vlaeyen et al., 2016). The current project 

continued in this tradition and demonstrated for the first time that adult development 

theory and future thinking theory can further pain science by helping us to 

understand factors that influence cognition and perception across adulthood. An 

advantage in using adult development theory is that age-sex differences in pain 

psychology are viewed as normal rather than abnormal, and age-sex differences in 

chronic pain can also be examined within the context that age-sex differences are a 

normal part of ageing (see Sections 2.1–2.3, pp. 10–41).  

As mentioned in Section 1.2.1 (pp. 4–5), Gagliese (2009) and Eccleston and 

Crombez (2018) called for new testable models of pain, and recently Linton (2020) 

called for new directions in chronic pain treatment. New models are being proposed. 

For example, Miaskowski et al. (2019) proposed a new biopsychosocial model of 

chronic pain for older adults. Exploring Miaskowski et al.’s model using the research 

template of the current project may find new insights into the psychology of chronic 

pain while normalising age-sex differences, possibly leading to new testable chronic 

pain models to better understand chronic pain in later life and improve psychological 
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and clinical treatment.  

5.4.3 Pain Treatment  

The findings of the current project are important not only for chronic pain and 

adult development research, but for chronic pain treatment since the findings 

revealed that chronic pain affects the psychology of older males differently to older 

females, and younger males and females differently to older males and females. 

Moreover, these differences occurred in catastrophisation and fear of pain, factors 

which contributed to pain level, suggesting that clinicians need to identify and treat 

the underlying causes of elevated catastrophisation and fear of pain and recognise 

that chronic pain coping strategies are also affected age and sex (Ghandehari et al., 

2020).  

Age was also found to contribute to pain level. Clinicians cannot treat ageing 

per se because ageing is not a disease or a form of abnormal psychology, but they 

can understand the effect of ageing on cognition and differentiate between normal 

and abnormal ageing. Young and middle-aged clinicians need to keep in mind that 

older adults are people whose attitudes and responses to pain are likely to differ from 

their attitudes and responses. Knight (1999) wrote “working with someone from 

another cohort is like working with someone from another culture,” (p. 930), and the 

results of the current project show this is true when treating older adults with chronic 

pain. Additionally, if young and middle-aged clinicians do not understand ageing, 

have an awareness of their attitudes towards ageing, and recognise how they 

stereotype older adults, they may inadvertently harm the therapeutic relationship, 

thereby limiting the effectiveness of treatment (Knight & Pachana, 2015). Therefore, 

it would be helpful for undergraduate, postgraduate, and in-service training include 

topics such as adult development, the effect of ageing on psychology and cognition, 

and effective delivery and tailoring of interventions for different life stages (Knight 

& Poon, 2008; Chan et al., 2019).  

Study 2’s findings also have important implications for working with older 

adults with chronic pain. First, pain does not always dominate the thoughts of older 

adults with chronic pain when they are in a non-clinical setting. In the non-clinical 

setting, adults imagine a future where they control pain, have social connection, and 

have autonomy over activity. Therefore, discovering important non-pain goals may 

be more meaningful to the client than discovering pain-related goals. Further, 

treatment evaluation may also be more meaningful to clients if the progress measures 
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are non-clinical and not pain related. Thus, it is important to know what is important 

to older clients outside the clinic if they are to be motivated to comply with requests 

to do homework or daily programs. This does not mean that clinical measures are 

unimportant indicators of progress for clinicians, as clinical measures provide 

important information about the effectiveness of current treatment, how treatment 

needs to be modified. However, non-clinical measures are likely to be more 

meaningful measures of progress to older clients.  

5.5 Conclusions  

The current project explored the relationships between age, sex, 

catastrophisation, fear of pain, hypervigilance, and FTP in adults with and without 

chronic pain to determine if FTP and sex explained age differences in the perception 

of chronic pain, and it explored the impact of pain on the goals of older adults. The 

analysis revealed that although FTP and sex did not explain age differences in pain 

perception, age, sex, and chronic pain affected catastrophisation and hypervigilance, 

and age and sex affected fear of pain, and pain and sex affected FTP. The findings 

are important because they highlight that (a) sex and age matter in chronic pain, (b) 

pain research needs to routinely examine data for age-sex differences, and (c) 

clinicians need to use information about age-sex difference to establish a good 

therapeutic relationship with clients to maximise treatment outcomes. Scientists and 

clinicians have a duty to understand pain in later life because older adults (a) are 

more at risk of increased joint pain than young adults, (b) report that a decline in 

quality of life and wellbeing when they have chronic pain, (c) want to be connected 

to family and community, and (d) want to be autonomous in matters that affect their 

physical and emotional wellbeing. Researching pain from adult development 

perspective is a way of understanding the impact of pain in people who are much 

older than those who research and treat them. Furthermore, improving our 

understanding of the relationship between ageing and pain may lead to a higher 

quality of life for our ageing population, especially those with chronic joint pain. 
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APPENDIX B: DEMOGRAPHIC QUESTIONNAIRE 

Demographic Questionnaire     Code _____________________  

1a. Please complete the following sentence: Today, I feel I am ______________ 

years old.  

1b. How do you rate your general health?  

Extremely  Very  Poor  Satisfactory  Good  Very  Excellent 

Poor  Poor        Good   

                  

1c. Have you had any operations in the last 4 weeks? Yes     No 

If you have had an operation in the last 4 weeks, please do not continue with this 

survey.  

However, if you would like a copy of the findings fill out the “Findings Summary” 

form If you have NOT had an operation in the last 4 weeks, continue the 

questionnaire.  

1. In what year were you born? ___________  

2. What is your current marital status?  

•  Single  

•  Married or Defacto relationship  

•  Widowed  

•  Separated or divorce  

•  Prefer not to say  

3. How many years of formal education have you completed? ________  

4. Did you complete University? If you answered “No” go to question 6  

•  Yes  

•  No  
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5. Please tick the highest level of university you have completed  

•  Bachelor  

•  Post Graduate  

•  Masters  

•  Doctorate  

•  Post Doctorate  

 

Demographic Questionnaire    Code _____________________  

6. What is your current work status  

•  Full-time  

•  Part-time  

•  Not in paid employment  

•  Retired  

•  Casual  

7. If you are working what best describes your current occupation  

•  Office or Administration  

•  Tradesman  

•  Hospitality  

•  Sales  

•  Health  

•  Fitness  

•  Teaching  

•  Other (please specify)__________________  

8. What is your gender?  

•  Female  

•  Male  

9. What cultural group do you identify with?  
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•  Caucasian  

•  Aboriginal or Torres Strait Islander  

•  Chinese  

•  Filipino  

•  Japanese  

•  South-East Asian  

•  Indian  

•  Middle-Eastern  

•  African  

•  Other (please specify) _________________  
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APPENDIX D: UNIVERSITY OF SOUTHERN QUEENSLAND ETHICAL 

APPROVAL  
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usq.edu.au 
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Human Research Ethics Committee 
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Ms Ruth Wagstaff 

 

 

Dear Ruth 

 

The USQ Human Research Ethics Committee has recently reviewed your responses to the 

conditions placed upon the ethical approval for the project outlined below.  Your proposal is 

now deemed to meet the requirements of the National Statement on Ethical Conduct in 

Human Research (2007) and full ethical approval has been granted. 

 

Approval No. H17REA153 

Project Title Understanding age differences in chronic arthritis pain 

Approval date 23 August 2017 

Expiry date 23 August 2020 

HREC Decision Approved  

 

The standard conditions of this approval are: 

 

(a) Conduct the project strictly in accordance with the proposal submitted and 

granted ethics approval, including any amendments made to the proposal 

required by the HREC 

(b) Advise (email: human.ethics@usq.edu.au) immediately of any complaints or 

other issues in relation to the project which may warrant review of the ethical 

approval of the project 

(c) Make submission for approval of amendments to the approved project before 

implementing such changes 

(d) Provide a ‘progress report’ for every year of approval 

(e) Provide a ‘final report’ when the project is complete 

(f) Advise in writing if the project has been discontinued, using a ‘final report’ 

 

For (c) to (f) forms are available on the USQ ethics website: 

http://www.usq.edu.au/research/support-development/research-services/research-

integrity-ethics/human/forms 

 

Samantha Davis 

Ethics Officer 
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APPENDIX E: JOINT PAIN HISTORY QUESTIONNAIRE 

The International Association for the Study of Pain recommends that pain 

research follows the Initiative on Methods, Measurement, and Pain Assessment in 

Clinical Trials (IMMPACT) research guidelines. The guidelines were established to 

standardise pain research, and to assist in the interpretation and generalisation of 

findings (Dworkin et al., 2005). This research is not a clinical trial, but will follow 

the IMMPACT guidelines because (a) it may provide the foundation of new 

psychological treatments for chronic pain, (b) needs to include information that is 

relevant and acceptable for chronic pain scientists, and (c) the findings will need to 

be compared with the findings of other pain treatments.  

The Brief Pain Inventory (BPI; Cleeland, 2006) is the gold standard for a 

clinical chronic pain history as it embraces all the IMMPACT guidelines for clinical 

research. However, the BPI was designed for a general clinical context, i.e. it was not 

designed for specific types of pain. Since this study is not a clinical study and is 

targeting specific pain, some questions are unnecessary and others not specific 

enough. Therefore, in keeping with the IMMPACT recommendation that research 

uses inventories and scales specific for each pain type be used, a Joint Pain History 

Questionnaire has been developed specifically for this research, while ensuring that 

the essential components of the pain history are included. The essential components 

are a detailed description of the characteristics of the joint pain, the identification of 

all pain treatments and their effectiveness, mood, co-morbid conditions including 

mental health, and the perception of general health.  

This appendix provides the rationale for each question in the Joint Pain 

History Questionnaire. When a question is based on a BPI item, the BPI item number 

will be identified as item number. Question will refer to the question number of the 

Joint Pain History Questionnaire.  

All the components of the description of pain recommended by IMMPACT 

are included in this section of the questionnaire and based on the BDI items 11-15 

(Cleeland, 2009). In the Joint Pain History, the pain description consists of the 

duration of the joint pain (Question 1), continuous or intermittent nature of the pain 

(Questions 2, 5 and 6), a list of words to describe the sensation (Question 10), its 

intensity and unpleasantness (Question 9), the name and number of painful joints in 

the last week (Questions 3 and 4). The IMMPACT recommendations of co-morbid 

conditions and mental health have also been addressed in Question 18 and Questions 
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19–22 respectfully. In addition to these, the Joint Pain Questionnaire items on current 

and past treatments and their effectiveness (Questions 11–13), subjective pain 

management (Question 8), pain treatment today and its effectiveness (Questions 14–

17). The full history questionnaire begins on page 7 and further details follow. 

Pain Perception 

Pain perception will be operationalised as a Pain Level. Pain level is the 

average score of the measures of Numeric Pain Intensity Scale and Numeric Pain 

Unpleasantness Scale (Question 9). The BPI does not measure pain intensity or 

unpleasantness but asks participants to indicate their worst, least, and average levels 

of pain. This questionnaire asks participants to identify pain intensity and 

unpleasantness, because they contribute in different ways to the overall pain 

experience of pain, and it is possible to high in one facet and low in the other. 

Additionally, recalled pain experiences are most accurate when participants are asked 

to rate the worst pain, the least pain, and average pain experienced over the last week 

(Price, McGrath, Rafii, & Buckingham, 1983).  

The instructions and anchors for the Pain Index are similar to those of Price et 

al. (1983), and Loggia, Mogil, & Bushnell (2008). The scales use an11-point Likert. 

Pain is intensity is rated on a scale of 0 (no pain sensation) to 10 (most intense pain 

imaginable) and pain unpleasantness is rated on a scale of 0 (not all unpleasant) to 

10 (most unpleasant imaginable). The scale anchors are those used by Petrini, 

Matthiesen, & Arendt-Nielsen (2015). The scales reliable and valid chronic pain 

measures (Ferreira-Valente, Pais-Ribeiro, & Jensen, 2011). The averaging of score to 

determine pain level has been validated in BPI.  

The mean, standard deviation, and range of each pain descriptor will be 

calculated and used in conjunction with the demographics to describe the sample. 

Also, the duration of pain will be calculated in years and months; the number of 

painful joints in the past week, and the number of currently painful joints, and pain 

index.  

Pain Duration and Painful joints.  

IMMPACT guidelines include measures of pain duration and painful joints. 

The study will measure pain duration (Question 1) in years and months, and how 

constant the pain is (Questions 2, 5 and 6).  

The BPI uses the body map to indicate the painful joints, but this 

questionnaire asks participants to indicate from a list which joints were painful 
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during the last week (Questions 3 and 4) and which are painful now (Questions 5). 

The joint scores will be summed to give the total number of painful joints.  

Qualitative Pain Description.  

IMMPACT recommends the use of adjectives to describe the pain. The 

adjectives in Question 10 were chosen because they are commonly used to describe 

to osteoarthritis, rheumatoid arthritis, fibromyalgia pain (Charter et al., 1985; Leavitt 

et al., 1986; Wagstaff et al., 1985). The words can be grouped into sensory and 

affective components of pain. Sensory words describe the associated inflammation 

(hot, burning, throbbing, stiff, tender), invasiveness (stabbing, shooting, boring, 

radiating), the intensity over time (cramping, nagging, throbbing), and overall 

evaluation (dull, ache, smarting). The common affective descriptors are exhausting 

and tiring. Participants are asked to indicate which words describe their pain. This 

will be used to describe the sample and reported as the percent of people who 

reported each characteristic. If current pain index is from 3–8, and the participant has 

indicated that they are interested in participating in future studies, they may be 

invited to participant in Study 2. 

In Study 2, a current pain index will be measured because this study is 

interested in measuring current pain before and after the future time perspective 

manipulation, but the item, “What is the intensity of you pain right now” will be used 

immediately pre and post manipulation will provide one measure to determine the 

effectiveness of the manipulation. 

Pain Treatment  

Pain treatment, length of treatment, and the perceived effectiveness of the 

past and current pain treatments is being measured as it has the potential of shaping 

pain perception and are recommended by IMMPACT to be included in a pain 

history. The BPI asks participants to list the strategies they use to reduce pain (item 

16 and 18). However, the current project provides a list of medical and non-medical 

treatments and specifically asks the participant to indicate past and current pain 

treatments (Question 11), how long the treatment was or has been occurring, 

(Question 12) and the effectiveness of the treatment (Question 13). Treatments are 

listed to reduce the time need to complete the questionnaire, to make it easier to 

administer online, and transport into SPSS. Each treatment will be reported as the 

percentage of participants that have used these treatments in the past or currently. It 

will be used to describe the sample for generalisation of the findings and for any 
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future study replication  

Participants are asked to indicate the average pain relief of the pain 

treatments (Question13). The anchors are 0% (no pain relief) and 100% (complete 

pain relief). This scale is used in the Brief Pain Inventory (item 19). A 20% or more 

reduction in pain is considered significant pain relief (Dworkin et al., 2008). The 

mean, standard deviation and range will be calculated for each treatment and 

reported in the participant description.  

Unlike the BDI, this questionnaire does not ask participants to identify the 

frequency they take medication (items 10a, 10b, 10c, 24, and 25), the amount of time 

it takes for pain to return (item 20) and how satisfied they are with the level of pain 

relief (items 26 to 30). Although this level of detail about medication is not required 

for this study, it does indicate the importance of understanding the effectiveness of 

pain relief. The current study will measure for interventions on the day of completing 

the questionnaires (Question 14 and 15), how long ago the treatment was, (Question 

16) and the treatment effectiveness (Question 17). The treatment effectiveness is a 

Like-type 11-point scale for 0 (no pain relief) to 10 (complete pain relief). 

Participants have been asked to indicate which analgesic they have taken because the 

time to take effect and half-life of medications can differ. This information will be 

used to describe the sample.  

Depression  

  IMMPACT guidelines include a measure of mood. Depression is will be 

measured. clinical depression occurs in about 20% of people with chronic pain and, 

importantly for this research is associated with high level of pain (Seekatz et al., 

2016; Tennen, Affleck, Zautra, 2006). Research has found that as depression 

decreases, so does pain levels. Therefore, participants are asked to indicate if they 

have diagnosed depression (Question 19) and if they are taking medication (Question 

20). Depressive symptoms are measured the Depression Anxiety Stress Scale 

Depression Subscale (Watson, Clark, & Tellegen, 1983) and The Depression Anxiety 

Stress Scale (Lovibond & Lovibond, 1996) measures mood over the last week, and 

Positive Affect Negative Affect Scale measures current mood. The mean, standard 

deviation, and range of each measures will be included in the description of the 

sample  

Anxiety  

Questions 21 and 22 asks the participant if they have been diagnosed with 
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clinical anxiety and if they are currently taking medication. Co-morbidity of clinical 

anxiety and depression is associated with high levels of pain, and pain related 

disability (Bair, Wu, Damush, Sutherland, & Kroenke, 2008). Anxiety disorders do 

not necessarily have a high fear of pain and therefore is an important variable to 

measure in both pain-free and chronic pain groups and will be used to describe the 

participants and to assist with generalisation of findings. Anxiety over the last week 

is also measured by the Depression Anxiety Stress Scale – Anxiety Subscale 

(Watson, Clark, & Tellegen, 1983).  

Comorbid Conditions  

IMMPACT guidelines include identification of comorbid conditions. 

Question 18 is a measure of comorbid disease including mental health issues 

excluding depression and anxiety. A table will display the percentage of participants 

who have been diagnosed with one or more of the disease in each category.   
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Joint Pain History Questionnaire 

P/No _____          1 

 

1. How long have you had painful joints? ___________ (years) _____________(months) 

2. Indicate if the pain is in your joint or joints all the time 

 Yes 

 No 

 

3. Indicate which joints have been painful in the last 7 days 

 No pain Right only Left only Right and Left 

Shoulder     

Elbow     

Wrist     

Knee     

Ankle     

Feet     

Hand     

Hip     

Quality control: 

tick left only 

    

 

4. Indicate which joints have been painful in the last 7 days.  

 No pain Pain 

Upper Back   

Lower Back   

Neck   
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P/No _____          2 

 

5. Name the joint or joints that are painful right now. 

__________________________________________________________________________

__________________________________________________________________________ 

 

6. Indicate the average number of days each week you have joint pain. 

 One day 

 Two days 

 Three days 

 Four days 

 Five days 

 Six days 

 Seven days 

7. Indicate if you have had any pain other than joint pain during the last seven days. 

 Yes 

 No 

 

 

8. How well are you able to manage your pain? 

My pain is managed …… 
    

    

 

  
Ver

y 
well 

Satisfactoril
y 

Poorly Very 
poorly 

Wel
l 
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P/No _____          3 

 

9. Pain Scales 

We are interested in measuring two aspects of pain: the intensity, how strong pain 

feels, and the unpleasantness, how much the pain bothers you. The distinction between 

these aspects of pain might be clearer if you think of listening to the sound of radio. As 

the volume of sound increases, I can ask you how loud the radio sounds or how much the 

sound bothers you. The intensity of the pain is like loudness; the unpleasantness depends 

not only on intensity but other factors which may affect you.  

Although some pain may be equally intense and unpleasant, we would like you to 

judge the two aspects independently. The following scales measure pain intensity and 

pain unpleasantness.  

 

Indicate the level of intensity of pain on a scale of 0 (no pain sensation) to 10 (Most 

intense pain imaginable) 

 0 1 2 3 4 5 6 7 8 9 10 

What was the worst intensity your pain 

has been during the last week? 

           

What was the least intensity your pain 

has been during the last week? 

           

What has the average intensity of your 

pain been during the last week? 

           

What is the intensity of your pain right 

now? 

           

 

Indicate the level of unpleasantness of your pain on a scale of 0 (not at all unpleasant) 

to 10 (Most unpleasant imaginable) 

 

 0 1 2 3 4 5 6 7 8 9 10 

What was the worst pain 

unpleasantness you experienced 

during the last week? 

           

What was the least degree of 

unpleasantness you experienced 

during the last week? 

           

What was the average degree of 

unpleasantness you experienced 

during the last week? 

           

How unpleasant is your pain right 

now? 
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P/No _____          4 

 

10. Indicate which of the following words best describe your pain. No more than three (3) 

words may be used.  

 Hot 

 Burning 

 Stiff 

 Tender 

 Stabbing 

 Shooting 

 Radiating 

 Boring 

 Gnawing 

 Cramping 

 Spasming  

 Nagging 

 Throbbing  

 Exhausting 

 Tiring 

 Sharp 

 Numb 

 Smarting 

 Aching 
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P/No _____          5 

 

11. Indicate if you have had in the past, or are currently receiving the following 

treatments for chronic pain. If you have not had or are no receiving the treatment, tick 

never. 

 

 Past treatment Current treatment Never 

Prescribed pain medication    

Over the counter pain medication    

Physical Therapy    

Chiropractor    

Occupational Therapy    

Psychological pain therapy    

Hot/Cold pack    

Acupuncture    

Accupressure or Bowen Therapy    

Massage    

Naturopath    

Other Treatment    

Type:    
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P/No _____          6 

 

12. How long have you been receiving the current treatment or treatments for pain? 

Tick N/A if you are not receiving the treatment at the present moment. 

 

 1 

month 

or less 

2 -  3 

months 

4 – 6 

months 

7-12 

months 

More 

than 12 

months 

N/A 

Prescribed pain 

medication 

      

Over the counter pain 

medication 

      

Physical Therapy       

Chiropractor       

Occupational Therapy       

Psychological pain 

therapy 

      

Hot/Cold pack       

Acupuncture       

Accupressure or Bowen 

Therapy 

      

Massage       

Naturopath       

Other Treatment       

Quality Question: tick 

N/A 
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P/No _____          7 

 

13. Please indicate how much average pain relief the following treatments give you or have 

given you. If you use a treatment not specified, please specify the type of treatment 

____________. If you do not or have not received any of the following treatments, tick N/A. 

 

 

P/No _____           

 No  

Relief 

        Total 

Relief 

Not 

Applicable 

 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% NA 

Prescribed pain 

medication 

            

Over the 

counter pain 

medication 

            

Physical 

Therapy 

            

Chiropractor             

Occupational 

Therapy 

            

Psychological 

pain therapy 

            

Hot/Cold pack             

Acupuncture             

Accupressure 

or Bowen 

Therapy 

            

Massage             

Naturopath             

Other 

Treatment 

            

Quality 

control: tick 

40% 
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14. Have you had any pain relief medication or therapy today? 

 

 Yes 

 No 

 

 

15. Name the type of pain relief treatment you have had today. 

 

_________________________________________________________________________ 

 

 

_________________________________________________________________________ 

 

  

16. How many hours or minutes ago was today’s treatment? 

 

 

________________________________________________________________________ 

 

 

17. Place an X in the square that indicates how much pain you had before you had your 

treatment today?  0 = no pain to 10 = the worst pain imaginable 

 

0 1 2 3 4 5 6 7 8 9 10 

 

  



233 

 

 

18. Please indicate which of the following you are being medically treated for 

 Heart Disease 

 Blood pressure disease 

 Lung disease 

 Rheumatoid Arthritis 

 Vascular disease 

 Diabetes 

 Neurological disease e.g. epilepsy 

 Gastro-intestinal disease 

 Osteoarthritis 

 Cancer 

 Mental health problems other than depression and anxiety 

 Other ______________________________ (please specify) 
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P/No _____          9 

 

 

19. Have you been diagnosed with depression? 

 Yes 

 No 

 

 

20. Are you currently taking medication for depression? 

 Yes 

 No 

  

 

21. Have you been diagnosed with anxiety? 

 Yes 

 No 

 

 

22. Are you currently taking medication for anxiety? 

 

 Yes 

 No 
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APPENDIX F: PAIN CATASTROPHIZATION SCALE 

Everyone experiences painful situations at some point in their lives. Such experiences may include 

headaches, tooth pain, joint or muscle pain. People are often exposed to situations that may cause 

pain such as illness, injury, dental procedures or surgery.  

 

We are interested in the types of thoughts and feelings that you have when you are in pain. Listed 

below are thirteen statements describing different thoughts and feelings that may be associated 

with pain. Using the following scale, please indicate the degree to which you have these thoughts 

and feelings when you are experiencing pain. Tick (✓) on the answer that it applies to you.  

 

 When I’m in pain …… 

Not at 

all 

To a 

slight 

degree 

To a 

moderate 

degree 

To a 

great 

degree 

All the 

time 

1 
I worry all the time about whether the 

pain will end. 
     

2 I feel I can’t go on.      

3 
It’s terrible and I think it’s never going to 

get any better. 
     

4 
It’s awful and I feel that it overwhelms 

me. 
     

5 I feel I can’t stand it anymore.      

6 
I become afraid that the pain will get 

worse. 
     

7 I keep thinking of other painful events.      

8 I anxiously want the pain to go away.      

9 I can’t seem to keep it out of my mind.      

10 I keep thinking about how much it hurts.      

11 
I keep thinking about how badly I want 

the pain to stop. 
     

12 
There’s nothing I can do to reduce the 

intensity of the pain. 
     

13 
I wonder whether something serious 

may happen. 
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APPENDIX G: PAIN ANXIETY SYMPTOMS SCALE  

 

Please rate each item in terms of frequency, from 0 (Never) to 5 (Always) 

 

  NEVER   ALWAYS 

1 I can’t think straight when in pain 0 1 2 3 4 5 

2 
During painful episodes, it is difficult for me to think 

of anything besides the pain 
0 1 2 3 4 5 

3 When I hurt I think about pain constantly  0 1 2 3 4 5 

4 I find it hard to concentrate when I hurt 0 1 2 3 4 5 

5 I worry when I am in pain 0 1 2 3 4 5 

6 I go immediately to bed when I feel severe pain 0 1 2 3 4 5 

7 
I will stop any activity as soon as I sense pain coming 

on 
0 1 2 3 4 5 

8 
As soon as pain comes on I take medication to 

reduce it 
0 1 2 3 4 5 

9 I avoid important activities when I hurt 0 1 2 3 4 5 

10 I try to avoid activities that cause pain 0 1 2 3 4 5 

11 
I think that if my pain gets too severe it will never 

decrease 
0 1 2 3 4 5 

12 
When I feel pain, I am afraid that something terrible 

will happen 
0 1 2 3 4 5 

13 When I feel pain I think I might be seriously ill 0 1 2 3 4 5 

14 Pain sensations are terrifying 0 1 2 3 4 5 

15 
When pain comes on strong I think that I might 

become paralyzed or more disabled 
0 1 2 3 4 5 

16 
I begin trembling when engaged in activity that 

increases pain 
0 1 2 3 4 5 

17 Pain seems to cause my heart to pound or race 0 1 2 3 4 5 

18 When I sense pain, I feel dizzy or faint 0 1 2 3 4 5 

19 Pain makes me nauseous 0 1 2 3 4 5 

20 
I find it difficult to calm my body down after periods 

of pain 
0 1 2 3 4 5 

21  Quality control question: circle 2 0 1 2 3 4 5 
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APPENDIX H: PAIN VIGILANCE AND AWARENESS QUESTIONNAIRE  

 
Consider your behaviour over the past 2 weeks and indicate how frequently each item is a true 

description. Please answer by circling one number on the scale from 0 (Never) to 5 (Always) for each 

item.  

  NEVER   ALWAYS 

1 I am very sensitive to pain 0 1 2 3 4 5 

2 
I am aware of sudden or temporary changes in 

pain 
0 1 2 3 4 5 

3 I am quick to notice changes in pain intensity 0 1 2 3 4 5 

4 I am quick to notice effects of medication on pain 0 1 2 3 4 5 

5 
I am quick to notice changes in the location or 

extent of pain 
0 1 2 3 4 5 

6 I focus on sensations of pain 0 1 2 3 4 5 

7 
I notice pain even if I am busy with another 

activity 
0 1 2 3 4 5 

8 I find it easy to ignore pain 0 1 2 3 4 5 

9 I know immediately when pain starts or increases 0 1 2 3 4 5 

10 

When I do something that increases pain, the first 

thing I do is check to see how much pain was 

increase 

0 1 2 3 4 5 

11 I know immediately when pain decreases 0 1 2 3 4 5 

12 I seem to be more conscious of pain than others 0 1 2 3 4 5 

13 I pay close attention to pain 0 1 2 3 4 5 

14 I keep track of my pain level 0 1 2 3 4 5 

15 I become preoccupied with pain 0 1 2 3 4 5 

16 I do not dwell on pain 0 1 2 3 4 5 
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APPENDIX I: FUTURE TIME PERSPECTIVE SCALE 

 

Read each item and, as honestly as you can, answer the question: “How true is this of you?” 

Circle the number that on the scale where 1 – means the statement is very untrue for you 

and 7 – means that the statement is very true for you.  

 

  

  VERY 

UNTRUE 

   VERY 

TRUE 

1 Many opportunities await me in the future 1 2 3 4 5 6 7 

2 
I expect that I will set many new goals in the 

future 
1 2 3 4 5 6 7 

3 My future is filled with possibilities 1 2 3 4 5 6 7 

4 Most of my life lies ahead of me 1 2 3 4 5 6 7 

5 My future seems infinite to me 1 2 3 4 5 6 7 

6 I could do anything I want in the future 1 2 3 4 5 6 7 

7 
There is plenty of time left in my life to make 

new plans 
1 2 3 4 5 6 7 

8 I have the sense time is running out 1 2 3 4 5 6 7 

9 There are only limited possibilities in my future 1 2 3 4 5 6 7 

10 
As I get older, I begin to experience time as 

limited 
1 2 3 4 5 6 7 

11 Quality control: circle very true 1 2 3 4 5 6 7 
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APPENDIX J: STUDY 2 TRAINING AND PROCEDURE MANUAL 
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2 

Welcome and Thank You 

There is a first time for everything in life. I love firsts and the learning 

associated with firsts. This is the first time that I have worked collaboratively and 

internationally and satisfied the demands of two ethics committees. It is the first time 

that I have worked with research assistants. It’s the first time I have been on the 

USA’s east coast. This may be the first time that you have met or worked with an 

Aussie, or assisted with data collection in a PhD project. I am very excited to have 

this time to work with you and learn from you!  Thank you for making this all 

possible. 

As you work your way through the manual, you will notice that some words 

are spelt differently. In particular, you will notice there is the letter u in some words 

such as behaviour, and the letter s instead of z. These are not typos. I have used the 

UK/Australian spelling.  

People who participate in research are incredible people. They give up their 

time to contribute in a personal and unique way to science. They willingly volunteer 

to share very personal and private information. This is despite being apprehensive 

and unsure about procedures and what they will experience.  

 As researchers, we have an important role to help and make participants feel 

comfortable and relax. Promoting a relaxed environment is important for several 

reasons. Firstly, researchers are incredibly privileged to be given a glimpse of some 

very private thoughts, and the very least that we can do is to treat them warmly, and 

genuinely care for respect them. The second is that participant apprehension will bias 

the results, as we are more likely to measure apprehension than pain. It is more likely 

that research constructs will be measured when participants are comfortable with the 

research process. 

My principal supervisor, Bob Knight, told me a story of an experiment which 

had two research assistants. One who was able to engage the participants in the 

manipulation and the other did not. The manipulation in the experiment was one that 

participants were asked to imagine a scenario. There was a considerable difference in 

the results of the research assistants. It was expected that the difference was due to 

the ability to engage participants in the research and manipulation. So, being able to 

create a place where people engage in the research tasks is important, and this is very 

true when studying chronic pain. 
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You are likely to show warmth, care, and respect to each participant 

differently. This is normal. The best way to help participants to relax is to be friendly 

and respond warmly to their questions.  

Care and warmth needs to be balanced with following the research 

methodology. The balance comes with experience. It can be hard to find the point of 

balance and things do not always go to plan. When things go awry, focus on the 

participant and their needs rather the research. The participants in this study will 

have pain, and it is highly likely that they will have multiple chronic diseases. The 

welfare of the participants is paramount.  

I have no doubt that you will find your research feet as you collect the data. 

Be kind to yourselves. If mistakes are made, please let me know, as 99% of these can 

be fixed. If anything can go wrong it will, but there are ways to right the wrongs.  

I really hope that you learn something about research and yourselves!   

If you have any questions, please contact me by email 

Ruth.Wagstaff@usq.edu.au. I will provide a phone number after I purchase a USA 

prepaid phone.  

Looking forward to meeting you and I wish you all the best during your 

summer internship.  

 

Ruth 

  

mailto:Ruth.Wagstaff@usq.edu.au
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4 

Theoretical Background 

Cognition and perception are different between young adults (18-35 year olds) 

and older adults (60 year olds and over). Reasons for these differences are complex. 

One reason is that time shapes cognition in two ways. The first is through a lived life 

(Baltes, 1987). Through living people learn: they gain skills and knowledge about 

many things, including how to manage stressful events. Time also shapes cognition 

through the anticipation of the end of life, that is, how much time left to live. How 

much time is left is also known as future time perspective (Carstensen, 2006; 

Carstensen, Fung, & Charles, 2003).  

Over the last 20 years, there has been extensive research into how future time 

perspective shapes cognition. Future time is expansive (i.e. there is a long time until 

the end) or limited (i.e. an awareness of close the end is). In general, healthy people, 

young adults have an expansive future time perspective and older adults have a 

limited future time perspective. How much time is left shapes priorities and goals 

(Carstensen et al., 2003). Those with an expansive future time perspective focus on 

skill development and gaining knowledge, but in limited future time perspective the 

focus in on emotional regulation (Carstensen, 2006).  

The shift of priority goals from skill development to well-being profoundly 

affects cognition, including attentional bias. This shift is observed in the positivity 

effect, that is, the tendency of limited future time perspective to be more positively 

biased than expansive future time perspective (Reed, & Carstensen, 2012). One way 

the positivity effect has been observed is that older adults can disengage from 

negative stimuli and threat and focus on positive stimuli more quickly than younger 

adults (Lee, & Knight, 2009).  
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Attentional bias, the tendency of attention to focus on and prioritise the 

processing important stimuli, is also key in shaping how one experiences pain 

(Crombez, Viane, Eccleston, Devulder, & Goubert, 2013; Van Ryckeghem et 

al.,2013). Overall, attentional bias to pain serves as a protective function to keep us 

safe and to protect the body from further injury so healing can take place. When 

attention focuses on pain, pain levels increase, and people take step to protect the site 

of pain from further injury. Examples of protective behaviours include resting the 

site of pain and removing the body part from the cause of the pain. However, for pain 

can continue, that is, becomes chronic pain, after the injury has healed. According to 

the Fear Avoidance model of pain, this occurs because attention remains 

hypervigilant to pain to it can be avoided. However, rather than avoiding pain, pain 

remains and may even increase because attention and thoughts remain focused on 

pain (Vlaeyen, Crombez, & Linton, 2016).  

However, the goal to avoid pain is one of many goals in any given context. 

Because attention is limited in what it can process at any given point in time, priority 

is given to the most valued goal (Vlaeyen et al., 2016). The most valued goal is 

determined by context, for example whether basic needs are met, personal values 

(Vlaeyen, et al., 2016), mood (Lee & Knight, 2009), the level of pain and the threat 

posed by pain (Todd et al., 2015), and future time perspective (Carstensen et al., 

2003).  

The influence of future time perspective on attention is observed in 

attentional bias studies such as the Dot-Probe Task (Reed, Chan, & Mikels, 2014). 

The valued goal in limited future time perspective is well-being and therefore 

attention focuses on stimuli that enhance well-being, that is, attention focuses on 
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positive stimuli such as happy faces and disengages quickly from negative stimuli  

6 

such as angry faces. In contrast, the valued goal in expansive future time perspective 

is learning and skill development rather than well-being. Therefore, attention tends to 

focus on negative stimuli such as angry faces, so that coping skills are developed 

(Lee & Knight, 2009).  

Pain is a negative stimulus because pain is unpleasant and therefore to be 

avoided (Eccleston, & Crombez, 1999). Therefore, it is expected that older adults, 

because they have a limited future time perspective, are more likely to avoid 

focusing on pain and pain cues because focusing on them will reduce well-being. 

Focusing away from pain is likely to change the perception of pain by decreasing the 

level of pain. It is also possible that older adults would catastrophise less or 

differently than young adults and may also be less hypervigilant to pain than you 

adults. However, the hypothesis that pain avoidance is part of maximising wellbeing 

in those with a limited future time perspective has not yet been tested, and it is the 

aim of this research to determine if this is the case.  

In this project, attentional bias is being measured with a computerised Dot-

Probe Task (Macleod, Mathews, & Tata, 1986). In this task, positive, emotional pain 

and sensory pain words are paired with neutral words. Word pairs are replaced by a 

probe (an X). The task is to indicate the position of the X as quickly as possible by 

tapping a designated key on the keyboard. It is hypothesised in a limited future time 

perspective, that the key will be tapped faster when the X replaces the neutral word 

than the pain word compared to expansive future time perspective. This will indicate 

that limited future time perspective avoids pain stimuli (i.e. attentional bias toward 

relatively positive words, which are the neutral words) than expansive future time 
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perspective. 

7 

Furthermore, because attention does not focus on pain, it is hypothesised that 

limited future time perspective is associated with lower levels of pain. Additionally, 

it is hypothesised that people with limited future time perspective will not be as 

aware of changes in their pain levels as those with expansive future time perspective. 

This is operationalised as older adults will have significantly lower Pain Vigilance 

and Awareness Scale scores than younger adults.  

Finally, it is hypothesised that limited future time perspective will be 

associated with lower levels of catastrophisation than expansive future time 

perspective. This is operationalised as older adults will have significantly lower Pain 

Catastrophisation Scale scores than younger adults.  

The ability to focus away from negative stimuli depends on the available 

attentional resources (Troche et al., 2015). When resources such as attentional 

control are hampered by large numbers of stressors such as high levels of pain or 

prolonged pain, or attentional stressors such as declining health, the ability to 

disengage from negative stimuli can be eliminated. This in turn will eliminate the 

positivity effect (Charles, 2010). Therefore, it is hypothesised that hypervigilance 

and attentional bias in older adults will be moderated by pain level and subjective 

health.  
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Materials 

The guide  This is the booklet you are now 

working through and contains the steps 

and instructions to complete the 

experiment. 

The laptop This has the Dot Probe Task  

Laptop charger and 

Australia/USA adapter 

So you do not rely on the battery 

(they can go flat very quickly) 

Pens  

 

So the participant can write their 

responses.  

 A watch.  So you know when the 5 minutes 

of writing are up.  

Pack 1 This contains, in the following 

order: 

• Consent and HIPPA statement 

• Affect Valuation Index (AVI) 

• Future Time Perspective Scale 

(FTP) 

• Joint Pain History questionnaire  

• Arthritis Impact Measure Scale- 

• Demographic questionnaire 

Pack 2 This contains, in the following 

order, 

• Depression,Anxiety,Stress Scale 

(DASS) 

• Pain Anxiety Stress Scale (PASS) 

• Pain Catastrophization Scale 

(PCS),  

• Pain Vigilance and Awareness 

Questionnaire (PVAQ)    

Pack 3 Pre-post booklet 1 

Pack 4 This contains, in the following 

order, 

• Pre-post booklet 2 

• Future Time Perspective Scale, 

Debriefing documents This contains the instructions for 

debriefing and a full statement of the 

purpose of the study. The participant is to 

take this home.  

Observation sheet This document is to record any 

behaviours that will be helpful in 

identifying outliers, e.g. anxiety, pain. 
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General Overview 

Before a Participant Arrives 

✓ Make sure that every survey and every page of the surveys has the participant 

code on it 

✓ Use the material list to check that you have everything you need.  

✓ Connect the computer to a reliable power source (it does not have a long 

battery life. When you do MAKE SURE YOU USE THE 

AUSTRALIAN/USA POWER CONVERTER.  

✓ Open the Dot Probe Task and insert the participant number plus the code 

task1 in the top line of the pop up box. Task1 indicates that the first time that 

the Dot Probe Task is done. When the repeat Dot Probe Task is done, you 

will insert the participant number and the code Task2 to indicate the second 

time the Dot Probe Task is done.  

✓ Ensure that the space you are using is clean and tidy.  

✓ Place a chair to the back of the room behind the participant so you can 

observe the computer screen and their body language but are out of their line 

of sight 

✓ Place a second chair so that can sit next to the participants while you are 

reading out instructions.  

During the Experiment 

✓ Observe the participant for any signs of discomfort, e.g. becoming restless, 

rubbing a limb or head. 

 

 

10 

✓ If the discomfort is prolonged or appears to be worsening, ask the participant 

if they would like a break, or the opportunity to walk around. Make a note of 

any discomfort.  

✓ During the filling out of the surveys, ask the participant if they would like 

you to stay in the room or wait outside. There are specific times when you 

can ask, and this is noted in the experimental procedure. Make a note on the 

observation sheet when you leave the participant.  

✓ It is important to ask if participants would like you in the room with them 
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while they fill out the questionnaires because some people may feel pressured 

to complete these quickly or be uncomfortable knowing that you are waiting 

for them to finish. Other people will like having you handy in case they have 

questions. They may change their mind between the first and the second lot 

of questionnaires. Be flexible and responsive to what they are asking you to 

do. Keep in mind that one of your roles is to allay apprehension and to create 

a relaxed atmosphere.  

At the completion of the experiment 

✓ Thank the participant for their time, shake their hand if appropriate. Smile 

and keep an open posture. 

✓ Give the money for participating 

✓ Help the participant get up from the chair and to the door and beyond if 

necessary. 

 

  



254 

 

11 

Experimental Procedure 

 

Step1. Informed consent 

Make sure the participant understands the ICF/HIPAA form and answer the 

participants’ questions before they are asked to sign the document.  

Step 2. Explain the purpose of the research and procedure 

Say to the participant: 

 

Step 3. Pack 1 

Place questionnaire 1.1 page 1 on the table and as you do, say 

 

As soon as the participant reaches the end of questionnaire 1.1 page 1 use the follow 

explanation for the next scale 

 

The arousal explanation 

12 

This research is to see if young adults and older adults cope differently with 
chronic pain. I will be here to guide you through the steps to complete this 
research. You will have some questionnaires to complete, then a computer 
task. This will be followed by the writing task. Immediately following the 
writing task there is a very quick survey and then you will repeat the 
computer task. After this, you have two more very short questionnaires and 
then you will have the opportunity to debrief. If you need a break, let me 
know.  

I will sit behind you while you fill out this questionnaire. You have as much 
time as you need. Let me know when you have finished this first page as I 
would like to explain the next question 

How positive or negative you feel is only one aspect of emotion. Another 
aspect of emotion is arousal. When describing emotion, arousal is a feeling 
that describes how calm or excited you feel. If you do not feel aroused at all, 
you could feel relaxed, calm, or quiet. If you feel very aroused you could feel 
excited, jittery, or stimulated. Arousal levels can change quite quickly. You will 
see this scale a couple of times and when you do it refers to emotional arousal 
that you feel at very moment you complete the scale.  
The following scale asks how you to indicate your level of arousal. Do you have 
any questions before we move on?  
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The vast majority of participants understand arousal using this explanation. If 

the participant asks for further explanation, use this explanation.  

 

Once all questions are answered, ask: 

 

Step 4. At the completion of Pack 1 

When the participant finishes, ask 

 

If they would like a break, give them a couple of minutes. Acknowledge that they 

have tired and they can start when they are ready. Some general chat about the 

weather may be helpful here. 

 

  

Another way of looking at arousal in the context of emotion is how alert mentally 

and physically alert you feel. If you are not very aroused, you may be peaceful, 

not very motivated, and hardly aware of your breathing. If you are very aroused 

you may be anticipating something to happen or change, unable to sit still, and in 

extreme situations be aware of change around you?  

Would you like me to wait outside the room? (Wait for a response.) 

IF they say yes  

I will just wait outside. If you need to ask me questions, call me or open the     

door. 

IF they say no: 

I will sit behind you so you can ask questions if you need to. Let me know 

when you are finished 

Would you like a break? 
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If they have no questions, go to Step 5. 

 

 

Step 5. Pack 2 

When the participant is ready, place the second pack on the desk and as you do, say: 

 

Step 6. Dot Probe Task Training and Administration #1 

 

Take the laptop and place it 60cm (24 inches) from the participant.  

As you do, say: 

When you open the program, it has an introductory page. Read this out loud the 

participant and encourage them to read along quietly with you. .  

 

  

This group of questions is about the different ways that you cope with your pain. 
You have as much time as you need.  
Would you like me to wait outside the room? (Wait for a response.) 

IF they say yes  
I will just wait outside. If you need to ask me questions, call me or open the 
door. 

IF they say no: 
I will sit behind you so you can ask questions if you need to. Let me know when 
you are finished.  
 

This laptop has the computer task. You will do it twice.  
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• Answer any questions. Then say: 

 

  

When the participant has finished the practice, let them know  

 

  

Begin the Dot Probe Task.  

*** Observe for signs that the participant may be uncomfortable with their 

pain levels or is finding the task stressful. If this occurs, stop the task if there 

is increased stress or wait until the end of the block and then check that the 

participant is still comfortable. Record any signs of discomfort, or noise that 

is coming from outside the room on the observation sheet. 

 

At the end of the task, move to step seven. 

  

You have as much time to practice as you need 
I will sit with you until you are comfortable with the task, but when the 
experimental trials begin, I will set behind you, out of your sight, in case you need 
assistance. 
 

Unlike the practices, some words will appear very quickly. It is not important for 
you to recognise the words. The key to the task is for you to locate the X as 
quickly and accurately as you can.  
Are you ready to start the trials? 
 



258 

 

15 

Step 7. Future Time Perspective Manipulation Procedure.  

Say:  

 

Place the answer sheet in front of the participant. Read the instructions aloud.  

 

 

 

  

It is now time to complete the writing task. I will read the task to you while you 

read long with me. Then you will have 5 minutes to answer the questions. The 

questions are on separate sheets of paper. This is so that you can place the 

questions in the order that is important to you. It is important that you decide the 

order to complete them. Once you have completed the questions, I will give you a 

very quick survey to complete immediately. Straight after the survey, I will place 

the computer quietly in front of you so you can do the Dot-Probe. Do you have any 

questions? 

FOR EXPANSIVE FUTURE TIME PERSPECTIVE MANIPULATION 
People keep living longer and longer, yet official norms for retirement ages have 

not shifted. There are many more centenarians today than there were 20 years 

ago, and it is even possible that you might live to be 120. Yet much research 

shows that we spend too little time planning for a long future. As you answer the 

following questions, please take your time and plan for a future in which you live 

to be 120. Assume your health will not be any worse than it is today and the 

important people in your life will also be with you until the end. 
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While the participant completes the writing task, set up the computer 

ready for the repeat Dot-Probe.  

To do this you will 

o Reopen the Dot-Probe YA for young adults or the Dot-Probe for OA 

for older adults.  

o In the participant ID line type the number and Task2 

o Work through the practice trials 

o Once the practice trials have finished, stop at the start page.  

 

Step 8. Pack 3 

 Give this immediately to the participants to complete.  

  

Step 9. Dot Probe Task Administration #2 

The Dot Probe Task Administration #2.  

 

Step 10. Pack 4  
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Step 11. Debrief 

Immediately after Pack 4 is administer begin the debriefing by asking the following 

questions. Summarise the responses on the Record.docx. 

 

Finally read the debrief document. It is good to show an interest in what they enjoy!  
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FOR EXPANSIVE FUTURE TIME PERSPECTIVE MANIPULATION 
The co-investigator will ask you to respond out loud to the following statements. 
You are being asked to do this because you were asked to imagine that you had 
an abnormally long life. The experiment has now finished, and you have a normal 
life expectancy.  
Co-investigator: State your true age and that you have a normal life 

expectancy 
Participant: I am _____________ years old and expect a normal life 

expectancy. 
Co-investigator: What do you enjoy doing?  Only share what you are 

comfortable with sharing. 
 

 

(a) What did you see when doing the Dot Probe Task? 

(b) Who challenging did you find the Dot Probe Task? 

(c) As you completed the questionnaires and the writing task, what was 

going through your mind? 

(d) When answering the questions about future planning, did you think 

that you may still have pain?  If so, how did it influence future 

planning? 

FOR LIMITED FUTURE TIME PERSPECTIVE MANIPULATION 
The co-investigator will ask you to respond out loud to the following statements. 
You are being asked to do this because you were asked to imagine that you had a 
very short amount left to live. The experiment has now finished and you have a 
normal life expectancy.  
Co-investigator: State your true age and that you have a normal life 

expectancy 
Participant: I am _____________ years old and expect a normal life 

expectancy. 
Co-investigator: What do you enjoy doing?  Only share what you are 

comfortable with sharing. 
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And, then disclose the purpose of the study by reading the disclosure statement to the 

participant. Ensure that you have given them adequate time to ask questions.  

 

 

✓ Thank the participants for making being part of the research.  

✓ Acknowledge their important contribution.  

✓ Wish them all the best.  

✓ Shake their hand at the conclusion of the study

Full disclosure of the purpose of the study 
Before agreeing to do this study, you were told that the purpose of the 

study was how people think about and cope with chronic pain. This is indeed 
one of the major aims of this study.  

There was also a second aim. The aim was to find out if changing how 
you think about how long you may live would change the level of your pain.  

If you had known that the researcher was interested in the level of your 
pain you would been aware of your pain more than usual. This would have 
affected the results of the computer task, questionnaires, and the level of your 
pain. Therefore, it was important to tell you at the beginning that we were only 
interested how you think about and cope with pain.  

The information that you have provided will be kept secure. The data is 
identified only by means of a participant code. There is no list that has this code 
and so there is no way to trace this information back to you. 

Chronic pain can be difficult to live with as it affects so much of 
life. The findings of this research will help understand age differences in 
chronic pain 
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Directions for Accessing Dot Probe Task 

 

 

1. Always make sure that the laptop is connected to an electricity supply.  

2. Turn it on at the power button (top left-hand side above the keyboard) 

3. When prompted, enter the password  04150606The following screen will 

appear. The picture may be different, but the icons and folders on the left-hand 

side will be the same 

 

1. Double click on the top folder “Dot Probe” 
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2. This screen will then appear. Go to the DOT PROBE file as it contains the 

Dot Probe Tasks (it is at the top of the file list). Double click. 

 

 

 

3. There are two dot probe files visible. OLDER ADULTS DOT PROBE TASK 

and YOUNG ADULTS DOT PROBE TASK. Double click on the file icon of 

the file that you want.  
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I have used the OLDER ADULTS DOT PROBE TASK for the example. The young 

adult’s file will show the same screens. There are, however, differences in the length 

of the short presentation of the word stimulus, so it is very important that you use the 

correct file for Young Adults and Older Adults. 

 

4. Double click on the “Older Adults Dot Probe Task” 

 

  



265 

 

22 

 

5. Click on the enter subject id line and enter the participant’s code followed by 

Task1 if this is the pre-manipulation task, or Task2 for the post-manipulation 

task. In the Enter the group number, clearly indicate 1 for expansive future 

time perspective manipulation group and 2 for limited future time perspective 

manipulation group.  

 

 

 

6.  Then click “Run” 

23 

7. The Dot Probe task welcome page displays.  

8.  Hit the space bar the instruction page appears.  
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9.  When the task is completed, the following screen will appear.  

Please note the two new files with long names that have appeared. In this example 

they have appeared between the original files but they could also appear below the 

original files. These files are the data files that I will be using for analysis - there is a 

raw data and summary data table. To keep “the dot probe for test” file only for the 

dot probe, these need to be moved to the ERAW DATA file.  

 

 

 Please move the data files to the ERAW DATA file immediately after the 

participant leaves the lab. This is very important, as it will make it easier to locate the 

correct task files.  
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Moving the Data Documents to the ERAW DATA file 

 

1. Select the data documents by left clicking on one, hold down the shift key, 

and then click the second file. The files you want to move will be highlighted 

in blue.  

 

2. Click on the “move to” icon that is two icons to the left of the delete cross 

and click  

 

3. A drop-down menu will appear. Go to the bottom of the menu and click 

“choose location” 

(Unfortunately, I could not do a screen shot of this menu for you) 

 

4. When you click “choose location”, the following dialogue box will appear.  
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5. Drag the scroll bar down until you get to the file Dot Probe  
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6. Click on the file Dot Probe. 
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7. Click on ERAW DATA and then Move (the Move button will be highlighted 

with a red boarder) 
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            The highlighted files disappear, and only the dot-probe tasks remain.  
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8. To check the data documents are in the ERAW DATA file, click on the 

“Dot Probe” in the address bar underneath all the icons 

9. Click on the ERAW DATA file  
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The End. 
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1 

Never 

 
    

    

 1 

Never 

3 

Half the time 

 

Very 
Negative 

 

Neutral  

 
Neutral  

Very 
Positive 

 
Very 

Positive 

2 
 
2 

3 
 
3 

4 
 
4 

7 
 
7 

5 
 

5 

2 

A small 

amount of the time 
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Appendix 

 

Actual Affect Subscales of Affect Valuation Scale 

1.1        P/No___   

           

Listed below are a number of words that describe feelings. Some of the feelings are very 

similar to each other whereas others are very different from each other. Read each word and 

then rate how often you actually have that feeling over the course of a typical week using the 

following scale.  

 

 

  

Over the course of a typical week, I actually feel … 

 

Indicate with an  X, how negative or positive you feel right now 

 

 

 

   

 

32

    

    

enthusiastic _________ astonished _________ nervous _________ 

dull _________ quiet _________ relaxed _________ 

excited _________ surprised _________ elated _________ 

sleepy _________ still _________ lonely _________ 

strong _________ passive _________ content _________ 

sluggish _________ inactive _________ sad _________ 

euphoric _________ fearful _________ happy _________ 

idle _________ calm _________ unhappy _________ 

aroused _________ hostile _________ satisfied _________ 

rested _________ peaceful _________ serene _________ 

 Right now 

 I feel… 

      

      

4 

Most of the 

time 

5 

All the time 

1 
 
1 

6 
 
6 
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5 

 
5 

2 

 
2 

3 

 
3 

4 

 
4 

1 

 

  

1.1 P/No __________________________ 

 

Indicate with an X how aroused you feel right now, in this present moment.  

 

 

 

 

      

 

 

In this present 

moment I feel  

      

      

Calm 

 

7 

 
7 

6 

 
6 

Very 

excited 
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1.2 Future Time Perspective Scale 

1.2                     P/No ________   

Read each item and, as honestly as you can, answer the question: “How true is 

this of you?” Circle the number that on the scale where 1 – means the 

statement is very untrue for you and 7 – means that the statement is very 

true for you.  

 

 

 

 

 

  VERY 

UNTRUE 

   VERY 

TRUE 

1 Many opportunities await me in the 

future 

1 2 3 4 5 6 7 

2 I expect that I will set many new goals in 

the future 

1 2 3 4 5 6 7 

3 My future is filled with possibilities 1 2 3 4 5 6 7 

4 Most of my life lies ahead of me 1 2 3 4 5 6 7 

5 My future seems infinite to me 1 2 3 4 5 6 7 

6 I could do anything I want in the future 1 2 3 4 5 6 7 

7 There is plenty of time left in my life to 

make new plans 

1 2 3 4 5 6 7 

8 I have the sense time is running out 1 2 3 4 5 6 7 

9 There are only limited possibilities in my 

future 

1 2 3 4 5 6 7 

10 As I get older, I begin to experience time 

as limited 

1 2 3 4 5 6 7 

11 Quality control: circle very true 1 2 3 4 5 6 7 
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Birth 
 
Birth 

Death 
 
Death 

On the following scale mark clearly with an X, how far you 

have progressed in your life at this very moment 
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1.3 Joint Pain Questionnaire 

 

1.3                          P/No ________ 

1. How long have you had painful joints? ___________ (years) _____________(months) 

2. Indicate if the pain is in your joint or joints all the time 

 Yes 

 No 

 

3. Indicate which joints you been painful in the last 7 days 

 No pain Right only Left only Right and 

Left 

Shoulder     

Elbow     

Wrist     

Knee     

Ankle     

Feet     

Hand     

Hip     

Quality 

control: 

tick left only 

    

 

4. Indicate which joints you been painful in the last 7 days.  

 No pain Pain 

Upper Back   

Lower Back   

Neck   

 

 

TURN OVER THE PAGE 

  



278 

 

35 

1.3     P/No ________ 

 

5. Indicate the average number of days each week you have joint pain. 

 One day 

 Two days 

 Three days 

 Four days 

 Five days 

 Six days 

 Seven days 

6. Indicate if you have had any pain other than joint pain during the last seven days. 

 Yes 

 No 

 

7. Indicate which of the following words best describe your pain.  

 

 Hot 

 Burning 

 Stiff 

 Tender 

 Stabbing 

 Shooting 

 Radiating 

 Boring 

 Gnawing 

 Cramping 

 Spasming  

 Nagging 

 Throbbing  

 Exhausting 

 Tiring 

 Sharp 

 Numb 

 Smarting 
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well 
Very 
well 

 Aching 

 

How well are you able to manage your pain? 

My pain is managed  … 
    

    

 

 

  

Satisfactorily 
poorly Very 

poorly 
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1.3     P/No ________ 

 

Which of the following pain treatments have you had or are currently having? 

 

 Past treatment Current 

treatment 

Never 

Prescribed pain medication    

Over the counter pain 

medication 

   

Physical Therapy    

Chiropractor    

Occupational Therapy    

Psychological therapy    

Hot/Cold pack    

Acupuncture    

Accupressure or Bowen 

Therapy 

   

Massage    

Naturopath    

Other Treatment 

Type: 

   

No treatment    

 

 

 

TURN OVER THE PAGE  
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1.3     P/No ________ 

Please indicate how much average pain relief the following pain treatments give you. If you 

use a treatment not specified, please specify the type of treatment _____________.  

 No  

Relief 

        Total 

Relief 

Not 

Applicable 

 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% NA 

Prescribed pain 

medication 

            

Over the 

counter pain 

medication 

            

Physical 

Therapy 

            

Chiropractor             

Occupational 

Therapy 

            

Psychological 

therapy 

            

Hot/Cold pack             

Acupuncture             

Accupressure 

or Bowen 

Therapy 

            

Massage             

Naturopath             

Other 

Treatment 

Type: 

            

No treatment             

Quality 

control: tick 

40% 

            

 

TURN OVER THE PAGE 
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1.3     P/No ________ 

Please indicate which of the following you are being medically treated for 

 

 Heart Disease 

 Blood pressure disease 

 Lung disease 

 Vascular disease 

 Diabetes 

 Neurological disease e.g. epilepsy 

 Gastro-intestinal disease 

 Cancer 

 Mental health problems other than depression and anxiety 

 Other ______________________________ (please specify) 

 

Have you been diagnosed with depression? 

 Yes 

 No 

 

Are you taking prescribed medication for depression? 

 Yes 

 No 

 

Have you been diagnosed with anxiety? 

 Yes 

 No 

 

Are you taking prescribed medication for anxiety? 

 Yes 

 No 

 

Are you currently taking any medication for a mood problem? 

 Yes 

 No 
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1.4 Demographic Questionnaire 

1.4        P/No _______ 

1a. Please complete the following sentence: Today, I feel I am  ______________ years old. 

1b. How do you rate your general health? 

      

      

 

1c. Have you had any operations in the last 4 weeks?    

 Yes - please do NOT continue with this survey 

 No - please continue the questionnaire. 

 

2. In what year were you born?   ___________            

3. What is your current marital status? 

 Single (never married) 

 Married or Living with a significant other 

 Widowed 

 Separated or Divorced 

 

4a. How many years of formal education have you completed? ________ 

 

4b. What is your education level?  

 Less than high school 

 High school graduate or high school equivalency (e.g. GED) 

 Associate degree  

 Bachelor’s degree 

 Master’s degree 

 Ph.D.  

 

Extremely 

Poor 

 

Very 

Poor 

 

Poor 

 
Satisfactor

y 

Good  

 
 

Very  

Good 

 

Excellent 
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1.4        P/No _________ 

 

4c. Choose the option that best describes your work situation. 

 Full-time 

 Part-time 

 Self-employed 

 Unemployed 

 Student 

 Retired 

 Homemaker 

 Short-term contract 

 

4. Choose the option that best describes your current work position?  

 Office or Administration 

 Tradesman or Skilled Worker 

 Hospitality or Service Industry 

 Sales 

 Healthcare  

 Fitness 

 Teaching 

 Other (please specify) __________________ 

 

5. What is your gender? 

 Female 

 Male 

 

6. What is your race? (check all that apply) 

 

 White/Caucasian 

 Black or African American 

 American Indian, Native American, or Alaska Native 

 Hispanic, Latino/a or Spanish  

 Asian  

 Pacific Islander 

 Other (please specify) _________________ 



285 

 

41 

1.5 Arthritis Interference Measurement Scale 

 

1.5     P/No ________ 

Please answer the following questions about your health.  

Most questions ask about your health in the last 4 weeks.  

There are no right or wrong answers to the questions, and most can be answered with a simple tick (✓)  

Please answer every question  

 

 

TURN OVER THE PAGE TO CONTINUE

 All 

days 

Most 

days 

Some 

days 

Few 

days 

No  

days 

 

1. How often were you physically able to drive a car or use 

public transportation? 

     

2. How often were you in bed or a chair for most or all of the 

days? 

     

3. Do you have trouble doing vigorous activities such as 

running, lifting heavy objects, or participating in strenuous 

sports? 

     

4. Do you have trouble either walking several blocks or 

climbing a few flights of stairs? 

     

5. Were you unable to walk unless assisted by another 

person of by a cane, crutches or walker? 

     

6. Could you easily write with a pen or pencil?      

7. Could you easily button a shirt or blouse?      

8. Could you easily turn a key in a lock?      

9. Could you easily comb or brush your hair?       

10. Could you easily reach shelves that were above your 

head? 

     

11. Did you need help to get dressed?      

12. Did you need help to get in or out of bed?      

13. How often did you have severe pain from your arthritis?      

14. How often did your morning stiffness last more than one 

hour from the time you woke up? 

     

15. How often did your pain make it difficult for you to sleep?      
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1.5     P/No ________ 

 

 

 Always Very 

often 

 

Some 

times 

Almost 

never 

Never 

16. How often have you felt tense or highly 

strung? 
     

17. How often have you been bothered by 

nervousness or nerves? 
     

18. How often have you been in low or very low 

spirits? 
     

19. How often have you enjoyed the things you 

do? 
     

20. How often did you feel a burden to others?      

 
All 

days 

Most 

days 

Some 

days 
Few days 

 

No days 

 

21. How often did you get together with friends or 

relatives? 
     

22. How often were you on the telephone with 

close friends or relatives? 
     

23. How often did you go to a meeting of a 

church, club, team, or other group? 
     

24. Did you feel that your family or friends were 

sensitive to your personal needs? 
     

 

If you are unemployed, disabled or retired END of questionnaire 

 

25. How often were you unable to do any paid 

work, house work or school work? 
     

26. On the days that you did work, how often did 

you have to work a shorter day? 
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2.6 Depression Anxiety Stress Scale 

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 0 1 2 3 

2 I was aware of dryness of my mouth 0 1 2 3 

3 I could not seem to experience any positive feeling at all 0 1 2 3 

4 
I experienced breathing difficulty (eg. Excessively rapid breathing, 

breathlessness in the absence of physical exertion) 
0 1 2 3 

5 I found it difficult to work up the initiative to do things 0 1 2 3 

6 I tended to over-react to situations 0 1 2 3 

7 I experienced trembling (eg. In the hands) 0 1 2 3 

8 I felt that I was using a lot of nervous energy 0 1 2 3 

9 
I was worried about situations in which I might panic and make a fool of 

myself 
0 1 2 3 

10 I felt that I had nothing to look forward to 0 1 2 3 

11 I found myself getting agitated 0 1 2 3 

12 I found it difficult to relax 0 1 2 3 

13 I felt down-hearted and blue 0 1 2 3 

14 
I was intolerant of anything that kept me from getting on with what I was 

doing 
0 1 2 3 

15 I felt I was close to panic 0 1 2 3 

16 I was unable to become enthusiastic about anything 0 1 2 3 

17 I felt I wasn’t much of a person 0 1 2 3 

18 I felt that I was rather touchy 0 1 2 3 

19 
I was aware of the action of my heart in the absence of physical exertion 

(e.g. sense of heart rate increase, heart missing a beat) 
0 1 2 3 

20 I felt scared without any good reason 0 1 2 3 

21 I felt that life was meaningless 0 1 2 3 

22 Quality question: circle applied to me to some degree or some of the time 0 1 2 3 
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2.7 Pain Catastrophization Scale       44 

P/No ________ 

Everyone experiences painful situations at some point in their lives. Such experiences may include 

headaches, tooth pain, joint or muscle pain. People are often exposed to situations that may cause 

pain such as illness, injury, dental procedures or surgery.  

 

We are interested in the types of thoughts and feelings that you have when you are in pain. Listed 

below are thirteen statements describing different thoughts and feelings that may be associated 

with pain. Using the following scale, please indicate the degree to which you have these thoughts 

and feelings when you are experiencing pain. Tick (✓)  on the answer that it applies to you.  

 

 
When I’m in pain … 

 

Not 

at 

all 

To a 

slight 

degree 

To a 

moderate 

degree 

To a 

great 

degree 

All the 

time 

1 
I worry all the time about whether the pain 

will end. 
     

2 I feel I can’t go on.      

3 
It’s terrible and I think it’s never going to get 

any better. 
     

4 It’s awful and I feel that it overwhelms me.      

5 I feel I can’t stand it anymore.      

6 I become afraid that the pain will get worse.      

7 I keep thinking of other painful events.      

8 I anxiously want the pain to go away.      

9 I can’t seem to keep it out of my mind.      

10 I keep thinking about how much it hurts.      

11 
I keep thinking about how badly I want the 

pain to stop. 
     

12 
There’s nothing I can do to reduce the 

intensity of the pain. 
     

13 
I wonder whether something serious may 

happen. 
     



  289 
 

45 

2.8 Pain Vigilance and Awareness Questionnaire 

2.8      P/No ________ 

Consider your behaviour over the past 2 weeks and indicate how frequently each item is a true 

description. Please answer by circling one number on the scale from 0 (Never) to 5 (Always) for each 

item.  

  NEVER   ALWAYS 

1 I am very sensitive to pain 0 1 2 3 4 5 

2 
I am aware of sudden or temporary changes in 

pain 
0 1 2 3 4 5 

3 I am quick to notice changes in pain intensity 0 1 2 3 4 5 

4 I am quick to notice effects of medication on pain 0 1 2 3 4 5 

5 
I am quick to notice changes in the location or 

extent of pain 
0 1 2 3 4 5 

6 I focus on sensations of pain 0 1 2 3 4 5 

7 
I notice pain even if I am busy with another 

activity 
0 1 2 3 4 5 

8 I find it easy to ignore pain 0 1 2 3 4 5 

9 I know immediately when pain starts or increases 0 1 2 3 4 5 

10 

When I do something that increases pain, the first 

thing I do is check to see how much pain was 

increase 

0 1 2 3 4 5 

11 I know immediately when pain decreases 0 1 2 3 4 5 

12 I seem to be more conscious of pain than others 0 1 2 3 4 5 

13 I pay close attention to pain 0 1 2 3 4 5 

14 I keep track of my pain level 0 1 2 3 4 5 

15 I become preoccupied with pain 0 1 2 3 4 5 

16 I do not dwell on pain 0 1 2 3 4 5 
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2.9 Pain Anxiety Stress Scale – Short Form 

2.9          P/No ________ 

Please rate each item in terms of frequency, from 0 (Never) to 5 (Always) 

  NEVER   ALWAYS 

1 I can’t think straight when in pain 0 1 2 3 4 5 

2 
During painful episodes, it is difficult for me to think 

of anything besides the pain 
0 1 2 3 4 5 

3 When I hurt I think about pain constantly  0 1 2 3 4 5 

4 I find it hard to concentrate when I hurt 0 1 2 3 4 5 

5 I worry when I am in pain 0 1 2 3 4 5 

6 I go immediately to bed when I feel severe pain 0 1 2 3 4 5 

7 
I will stop any activity as soon as I sense pain coming 

on 
0 1 2 3 4 5 

8 
As soon as pain comes on I take medication to 

reduce it 
0 1 2 3 4 5 

9 I avoid important activities when I hurt 0 1 2 3 4 5 

10 I try to avoid activities that cause pain 0 1 2 3 4 5 

11 
I think that if my pain gets too severe it will never 

decrease 
0 1 2 3 4 5 

12 
When I feel pain, I am afraid that something terrible 

will happen 
0 1 2 3 4 5 

13 When I feel pain I think I might be seriously ill 0 1 2 3 4 5 

14 Pain sensations are terrifying 0 1 2 3 4 5 

15 
When pain comes on strong I think that I might 

become paralyzed or more disabled 
0 1 2 3 4 5 

16 
I begin trembling when engaged in activity that 

increases pain 
0 1 2 3 4 5 

17 Pain seems to cause my heart to pound or race 0 1 2 3 4 5 

18 When I sense pain, I feel dizzy or faint 0 1 2 3 4 5 

19 Pain makes me nauseous 0 1 2 3 4 5 

20 
I find it difficult to calm my body down after periods 

of pain 
0 1 2 3 4 5 

21  Quality control question: circle 2 0 1 2 3 4 5 
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3.10L Limited Future Time Perspective Manipulation 

 

 

 

People can never know when life will end. For instance, you could die of a 

sudden heart attack or stroke or in a car accident at any time. Yet much 

research shows that we spend too little time focusing on the present moment. 

As you answer the following questions, please take your time plan for a 

future in which you only live for 6 more months. Assume your health will not 

be any worse than it is today. 
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3.10 L                                         P. No________ 

 

 

 

  

What goals would you have for the remaining months of your life How 

would this change your spending or saving? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I answered this question   1st,    2nd,    3rd or   4 th (Circle the correct 

answer) 
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3.10 L                                           P/No________________ 

 

 

 

 

 I answered this question   1st,    2nd,    3rd or   4 th (Circle the correct 

answer) 

 

  

 

 

 

How would this change what activities you spend time on? 
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3.10 L                                           P/No________________ 

 

 

 

 

 

 

I answered this question   1st,    2nd,    3rd or   4 th (Circle the correct 

answer) 

 

  

 

Describe how you would like to spend your last day of life. 
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3.10 L                                                                       P/No________________ 

 

 

 

 

I answered this question   1st,    2nd,    3rd or   4 th (Circle the correct 

answer) 

  

 

 

How would this change your spending or saving? 
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3.10E Limited Future Time Perspective Manipulation 

 

3.10 E                                                     P/No____________________ 

 

People keep living longer and longer, yet official norms for retirement 

ages have not shifted. There are many more centenarians today than 

there were 20 years ago, and it is even possible that everyone might 

live to be 120. Yet much research shows that we spend too little time 

planning for a long future. As you answer the following questions, 

take your time and plan for a future in which you will live to be 120. 

Assume your health will not be any worse than it is today and the 

important people in your life will also be still living.  
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3.10 E                                                     P/No____________________ 

 

 

I answered this question   1st,    2nd,    3rd or   4 th (Circle the correct answer) 

 

 

  

 

What goals would you have for the remaining years of your life? 
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3.10 E                                                     P/No____________________ 

 

 

I answered this question   1st,    2nd,    3rd or   4 th (Circle the correct answer) 

 

 

  

 

What goals would you have for the remaining years of your life? 
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3.10 E                                                     P/No____________________ 

 

 

 

 

 

 

 

 

 

 

 

 I 

answered this question   1st,    2nd,    3rd or   4 th (Circle the correct answer)  

How would this change what activities you spend time on? 
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3.10 E                                                     P/No____________________ 

 

 

 

 

I answered this question   1st,    2nd,    3rd or   4 th (Circle the correct answer) 

 

 

  

 

Describe how you would like to spend your days after you reach age 100. 
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 3.10 E                                                     P/No____________________ 

 

 

 

 

I answered this question   1st,    2nd,    3rd or   4 th (Circle the correct answer) 

  

 

How would this change your spending or saving? 
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Birth 
 
Birth 

Death 
 

Death 

Worst pain 

imaginable 

3 
 
3 

10 
 
10 

9 
 
9 

8 
 
8 

7 
 
7 

6 
 
6 

5 
 
5 

4 
 
4 

2 
 
2 

1 
 
1 
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6.11 Post-Manipulation Scales 

 

3.11 

      P/No ________ 

 

1. On the following scale mark clearly with an X, how far you have progressed in 

your life at this  

very moment 

 

           

           

 

 

 

_________________________________________________________________Cut 

 

3.11  P/No__________________ 

 

 

2. Indicate with an X, the level of you pain, right now, at the very moment, 

on a scale of 0 (no pain) to 10 (Worst pain imaginable). 

 

 

  

At this very moment, my 

pain level is… 

 

          

          

No 

pain 

 
No 

pain 

0 
 
0 
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Very 

Negative 

 
Very 

Negative 

Very 

Positive 

 
Very 

Positive 

Neutral  

 
Neutral  

7 
 
7 

5 
 
5 

 
 

 

Very 

excited 

 
Very 

excited 

58 

3.11  P/No__________________ 

 

 

1. Indicate with an X, how negative or positive you feel right now, at this 

very moment. 

 

  

 

 

 

 

________________________________________________________________Cut 

3.11  P/No__________________ 

 

2. Indicate with an X how aroused you feel right now, at this very 

moment. 

 

 

 

 

 

  

At this very moment I 

feel … 

 

      

      

At this very 

moment  I feel … 

 

      

      

1 
 
1 

2 
 
2 

3 
 
3 

4 
 
4 

6 
 
6 

1 
 
1 

2 
 
2 

3 
 
3 

4 
 
4 

5 
 
5 

6 
 
6 

7 
 
7 
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Birth 
 
Birth 

Death 
 

Death 

Worst pain 

imaginable 

 

3 
 
3 

10 
 
10 

9 
 
9 

8 
 
8 

7 
 
7 

6 
 
6 

5 
 
5 

4 
 
4 

2 
 
2 

1 
 
1 
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4.12 Post second Dot Probe Task Scale 

 

4.12           

        P/No ________ 

 

1. On the following scale mark clearly with an X, how far you have progressed in 

your life at this  

very moment 

 

 

           

           

 

 

 

_________________________________________________________________Cut 

 

 

 

 

4.12  P/No__________________ 

 

 

2. Indicate with an X, the level of you pain, right now, at the very moment, 

on a scale of 0 (no pain) to 10 (Worst pain imaginable). 

 

 

 

 

60 

At this very moment, my 

pain level is… 

 

          

          

No 

pain 

 

0 
 

0 
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Very 

Negative 

 
Very 

Negative 

Very 

Positive 

 
Very 

Positive 

Neutral  

 
Neutral  

7 
 
7 

5 
 
5 

 
 

 

Very 

excited 

 
Very 

excited 

Calm 

 

 

4.12  P/No__________________ 

 

 

1. Indicate with an X, how negative or positive you feel right now, at this 

very moment. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

_______________________________________________________________Cut 

 

4.12  P/No_____________ 

2. Indicate with an X how aroused you feel right now, at this very 

moment. 

 

 

 

  

At this very moment  I 

feel … 

 

      

      

At this very 

moment I feel … 

 

      

      

1 
 
1 

2 
 
2 

3 
 
3 

4 
 
4 

6 
 
6 

1 
 
1 

2 
 
2 

3 
 
3 

4 
 
4 

5 
 
5 

6 
 
6 

7 
 
7 
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4.13 Final Future Time Perspective Scale 

 

4.13              P/No ________ 

Read each item and, as honestly as you can, answer the question: “How true is this of you?” 

Circle the number that on the scale where 1 – means the statement is very untrue for you 

and 7 – means that the statement is very true for you.  

 

 

 VERY 

UNTRUE 

   VERY 

TRUE 

Many opportunities await me in the future 1 2 3 4 5 6 7 

I expect that I will set many new goals in the 

future 
1 2 3 4 5 6 7 

My future is filled with possibilities 1 2 3 4 5 6 7 

Most of my life lies ahead of me 1 2 3 4 5 6 7 

My future seems infinite to me 1 2 3 4 5 6 7 

I could do anything I want in the future 1 2 3 4 5 6 7 

There is plenty of time left in my life to 

make new plans 
1 2 3 4 5 6 7 

I have the sense time is running out 1 2 3 4 5 6 7 

There are only limited possibilities in my 

future 
1 2 3 4 5 6 7 

As I get older, I begin to experience time as 

limited 
1 2 3 4 5 6 7 
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5.14 Researcher Feedback 

 

5.14      P/No_______________ 

Record  (a) Any behaviours that indicate the participant could be in pain or anxious 

and when you began to notice it  

(b) When you leave the room e.g. left room at step 2.  

 

 

 

 

 

 

 

During the debriefing ask the following questions, and record a summary of the 

participant’s response:    

(a )What did you see when doing the dot probe task? 

 

 

 

 

 (b )How challenging did you find the dot probe task?   

 

 

(c )As you completed the questionnaires and the writing questions what was going 

through your mind? 
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5.14      P/No_______________ 

(d ) When answering the questions about future planning, did you think that you may 

still have pain? If so, how did it influence future planning? 

 

 

 

 

 

 

(e )Are is there anything else you would like to share? 

 

 

 

 

 

 Extra writing space   
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Empty page for you to make notes 
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APPENDIX K: WEILL CORNELL MEDICINE INFORMATION AND 

CONSENT FORM 

 

 

  

 

 

WEILL CORNELL MEDICAL COLLEGE 

 

 

IRB Protocol # 

Consent version date:  

05/21/2018 

Page 1 of 6 

 
Rev 10-2014 

 

WEILL CORNELL MEDICAL COLLEGE   

Informed Consent and HIPAA Authorization for Clinical Investigation 

 

Project Title: Age Differences in Chronic Joint Pain 

Research Project #: 1712018856 

Principal 

Investigator: 
Cary Reid, MD, PhD 

 

Subject number:   
 

                                        

INSTITUTION:                   Weill Cornell Medical College 

 

INTRODUCTION 

You are invited to consider participating in a research study.  You were selected as a possible participant in this 

study because you are 18-35 years old or 6o years old and over, have had a least one painful joint for 12 weeks 

or more, the pain has been either constant or comes and goes, and you have not had any surgical procedures in 

the last four (4) weeks. 

Please take your time to make your decision.  It is important that you read and understand several general 

principles that apply to all who take part in our studies: 

(a) Taking part in the study is entirely voluntary.    

(b) Personal benefit to you may or may not result from taking part in the study, but knowledge gained from your 

participation may benefit others;  

(c) You may decide not to participate in the study or you may decide to stop participating in the study at any time 

without loss of any benefits to which you are entitled.   

The purpose and nature of the study, possible benefits, risks, and discomforts, other options, your rights as a 

participant, and other information about the study are discussed below. Any new information discovered which 

might affect your decision to participate or remain in the study will be provided to you while you are a 

participant in this study.  You are urged to ask any questions you have about this study with members of the 

research team. You should take whatever time you need to discuss the study with your physician and family.  

The decision to participate or not to participate is yours.  If you decide to participate, please sign and date where 

indicated at the end of this form.   

The study will take place in offices at NewYork-Presbyterian/Weill Cornell Medical College.  NewYork-

Presbyterian Hospital and Weill Cornell Medical College are neither sponsors nor investigators for this 

study.  In rare cases, it may be possible for the study interview to be done at another location if in the 

investigator’s opinion, it would otherwise make it impossible for the subject to participate.  Additionally, 

some of the assessment measures may be completed by participants independently from a study team 

member, at a location of their choosing.   

 

WCMC IRB 
 

Approval Date: 
 

Expiration Date: 

5/24/2018 

5/23/2019
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APPENDIX L: WEILL CORNELL INSTITUTIONAL REVIEW BOARD 

APPROVAL 
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APPENDIX M: CLINICAL TRIALS APPROVAL 

   

 
 

 
Joint Clinical Trials Office (JCTO)  

Clinical Study Evaluation Committee (CSEC)  
General Committee B 

              

 
 
February 13th, 2018 
 
 
Dear Dr. Reid, 
 
The General Clinical Study Evaluation Committee (CSEC) reviewed your study IRB #1712018856 entitled, 

“Age Differences in Chronic Joint Pain” on February 12th, 2018 and made the following determination 

regarding your study:  

 

☒  APPROVED (No Response Required) 
  
 

☒  APPROVED WITH CONDITIONAL CHANGES (Emailed Response Required)  
 
 

☒  REVISIONS REQUIRED (Requires Re-Review at a Committee Meeting once Revised)  
 
 
 
Please direct any comments or questions to GeneralCSEC@med.cornell.edu.    
 
 
Sincerely,  
 
Claire Henchcliffe, MD, D. Phil 
Chair, Clinical Study Evaluation Committee (CSEC), General Committee B 
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APPENDIX N: WEILL CORNELL MEDICINE POSTERS WITH(OUT) 

TABS 

 There were two types of poster placed near the lifts to the Physical Therapy 

Clinic in the foyer of the New York Presbyterian Hospital and the lifts used by staff 

to access the dining hall. The posters are below. The tab-free posters were also given 

to clinicians who had consented to informing patients who filled the inclusion criteria 

about the study so they could give these to potential participants.  

 

 

 

 

IRB# 1712018856 

 

Have you had joint pain for at least 12 weeks? 

 Are you 18-35 or 60 or over? 

Have you been surgery free for at least 4 weeks? 

If you answered yes to these questions, you  
can participate in exciting research.   

 

And as a way of saying “thanks” participants will receive $50  
for approximately 1.5 hours of your time 

Want to help researchers improve their understanding chronic pain? 

 

Age Differences 
in  

Chronic Joint 
Pain 

 
For further information or to sign up contact: 

 
Patty Kim 

212-746-1758 
pak2020@med.cornell.edu 

 
  

 

WCMC IRB 
 

Approval Date: 
 

Expiration Date: 

5/24/2018 

5/23/2019
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Have you had joint pain for at least 12 weeks? 

 Are you 18-35 or 60 or over? 

Have you been surgery free for at least 4 weeks? 

If you answered yes to these questions, you can 
participate in exciting research.   

 

And as a way of saying “thanks” participants will receive $50  
for approximately 1.5 hours of your time 

Want to help researchers improve their understanding chronic pain? 

 

Age Differences 
in  

Chronic Joint 
Pain 
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IRB# 1712018856 

For further information or to sign up contact:  

Patty Kim at 212-746-1758 or pak2020@med.cornell.edu 

 

WCMC IRB 
 

Approval Date: 
 

Expiration Date: 

5/24/2018 

5/23/2019
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APPENDIX O: LATER LIFE PAIN RESEARCH INTEREST LIST 

INVITATION 

 

 

                                  
 

M. Carrington Reid, MD, PhD 

Director, Translational Research Institute on Pain in Later Life  

Director, Office of Geriatric Research 

The Irving Sherwood Wright Center on Aging 

1484-1486 1st Avenue 

New York, New York 10075 

 

[insert date] 

 

Dear [Insert Mr. /Ms. Name of Patient]: 

 

Researchers at Weill Cornell Medicine are conducting a research study on people with joint pain 

occurring 5 days a week or more.  We are contacting you for this study because your physician 

[Insert physician name if applicable] identified you as someone who may be eligible for this study. 

 

The purpose of this study is to examine if there are age differences in how people think about and 

cope with joint pain, and if so, what these differences might be.  In approximately 2 weeks, you will 

receive a phone call from a member of our research team informing you about the study and asking 

you if you would be willing to participate.  If you agree, you will be asked to come to an office at 

Weill Cornell Medicine for the study visit lasting approximately 90 minutes.  Study participants will 

fill out surveys and will also do a brief computer task during this time.  Eligible participants will be 

compensated $50 for the session.  

 

Your participation in this study is voluntary. You can decide not to participate at any time.  You can 

decline when we call you, or if you prefer, you can call us at [study team phone number] or email 

[study team member name] at [study team email address] to inform us that you do not want to 

participate in the study.   

 

If you would like additional information about this project, please call [study team member name] at 

[study team phone number]. 

  

Thank you for considering this research opportunity. 

 

 

Sincerely, 

 

 
M. Carrington Reid, MD, PhD 

 

WCMC IRB 
 

Approval Date: 
 

Expiration Date: 

5/24/2018 

5/23/2019
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APPENDIX P: MANIPULATION EFFECTIVENESS TESTS 

The Mann-Whitney-U tests determined the effectiveness of the manipulation. 

The dependent variables were the Life Progress visual analogue scales and the FTP 

Scale. The independent variable was the measurement time. As seen in Figure PI, the 

dependent variable Life Progress as administered at baseline, immediately following 

the FTP manipulation, and following the second Dot-Probe task. The baseline and 

final administration were used to determine the effectiveness of the manipulation in 

the current study. As seen in Figure P.1, the FTP Scale was administered at baseline, 

and following the second Dot-Probe task. It was hypothesised that there would be no 

significant differences in FTP Scale median score and Life Position median score for 

either group. It was hypothesised that if the manipulation was affective, the median 

of the FTP Scale for the expansive FTP would be significantly higher than the 

limited FTP group, and the median of the Life Progress score would be significantly 

lower in the expansive FTP group than the limited FTP.  

 

 

 

Mann-Whitney U tests were run to determine if there were differences in the  

FTP Scale scores, and Life Position score at baseline and at the end of the 

experiment between the expansive FTP and the limited FTP groups. As seen in Table 

P.1, The distributions of the scores for the FTP Scale at base and retest were similar 

for both groups as assessed by visual inspection of bar graphs, and the median FTP  

Life Progress Scale  
re-test 1 

Repeated Modified 
Dot Probe Task 

Re-test of FTP Scale 
and Life Progress 

Scale 

Pre-manipulation 
questions including 

baseline FTP Scale and  
Life Progress Scale 

Modified Dot-Probe 
Task 

FTP Manipulation 

Figure P.1 
Overview of where the Baseline and Re-test of FTP and Life Progress in the 
Experiment 

Note. FTP = Future Time Perspective  
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at baseline and retest were not statistically different for the expansive FTP and 

limited FTP groups. See Table P.1 for details. The visual inspection of bar graphs 

revealed the distribution of the Life Progress scores at baseline and retest were not 

similar and therefore the standardised statistic is reported. At baseline and at retest, 

there was no significant differences between the median of the expansive or limited 

FTP groups. See Table P.1 for details. These findings indicate that the manipulation 

was not effective.  

 

Table P.1 

Mann-Whitney-U Tests for the Differences of FTP Scale and Life Positions 

(Independent Variables) and Expansive FTP (n = 13) and Limited FTP groups (n = 11) 

Variable Similar U Z p r 
 

Median 

       
EFTPS LFTP 

FTPS Base yes 51.00 -1.19 .252 -0.24 
 

4.10 3.20 

FTPS Time 2 yes 56.00 -0.90 .392 0.08 
 

4.00 3.80 

LP Base no -- 1.37 .186 0.04 
 

68.00 74.37 

LP Time 3 no -- 0.75 .459 0.15 
 

63.70 71.50 

Note. p-value is the exact significance test; r = effect size (formula = Z/√N); FTPS = 

Future Time Perspective Scale; LP = life position; U = Mann-Whitney-U statistic; 

Similar = similar distribution of scores by visual inspection; Z = standardised statistic;  

 




