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Abstract 
Episodic simulation is an adaptive ability that can be directed towards goal 

pursuit. A growing body of work has shown that individual differences in episodic 

simulation are related to mental health; at the same time, separate research has 

highlighted the importance of personal goals for healthy functioning. Little research 

lies at the intersection—the imagination of future scenes related to one’s goals. In this 

thesis we used an individual differences approach to investigate how various aspects 

of future thinking, especially for personal goals, are related to mental health.

In Study One, we conducted a comprehensive meta-analysis on the link 

between one aspect of future thinking, specificity, and a key dimension of mental 

health, depression. Across 46 studies and 4,813 participants, we found a small but 

robust association between reduced specificity of future thinking and higher levels of 

depression. There was also a striking moderating effect of emotional valence; future 

specificity was reduced in depression for positive but not negative or neutral events. 

In Study Two, we developed a new task to examine how individual differences 

in many aspects of goal setting and simulation relate to well-being, depressive 

symptoms, and later goal progress. In young and middle-aged adults (N = 153), higher 

well-being and lower depressive symptoms were related to having goals that were 

more attainable, and expected to bring more joy; and to goal-directed simulation that 

was clearer and more positive. Importantly, having more positive simulations even 

predicted an increase in well-being over the subsequent two months, whilst having 

more intrinsically rewarding goals predicted a decrease in depressive symptoms. 

In Study Three, drawing on data collected in Study Two, we examined the 

cognitive processes that may underlie the clarity of goal-directed imagination. Only 

the vividness of visual imagery predicted clarity; the other cognitive processes 

examined (episodic memory, semantic memory, working memory, strategic retrieval, 
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and relational binding) did not. These findings suggested that any impacts on clarity 

related to these processes may only manifest at larger cognitive declines. 

Together, these studies contribute to our growing understanding of 

imagination, particularly for personal goals, and how this process relates to mental 

health. Our findings also provide a foundation for future studies to examine how 

goal-directed imagination can be improved—and whether such an improvement may 

have positive downstream effects on functioning. 
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Chapter 1: General Introduction 
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A future-driven species 
Much of our mental lives is devoted to the future (Atance & O’Neill, 2001). 

Rarely do a few hours go by without our thoughts turning to things that have not yet 

happened. What should I buy on the way home? Where should we move when the 

lease runs out? Will I have enough time to prepare for the job interview? Do I even 

want that job? Thinking about what might occur is not prophecy, but prospection—

an ability that helps us navigate towards the futures we desire, and away from those 

we do not (Gilbert & Wilson, 2007). Although much of the history of modern 

psychology can be framed as an attempt at understanding how we are driven by the 

past, the 21st century has seen a surge of interest into how humans navigate into the 

future (Seligman, Railton, Baumeister, & Sripada, 2013). From an evolutionary 

perspective, the ability to think flexibly and far into the future has been critical for 

human survival, flourishing, and reproduction (Boyer, 2008; Suddendorf & 

Corballis, 2007). Without future thinking we would not be able to anticipate, plan, 

predict, rehearse, and pursue our personal goals (Buckner & Carroll, 2007; Schacter & 

Addis, 2007; Taylor, Pham, Rivkin, & Armor, 1998). Some theorists have even 

suggested humans would more aptly be named Homo prospectus (“the one who 

envisions”) than Homo sapiens (“the one who knows”; Seligman et al., 2013). 

‘Prospection’ can include a huge variety of future-oriented cognitions, from 

positive constructive daydreaming (McMillan, Kaufman, & Singer, 2013), to fantasy 

(Oettingen & Mayer, 2002), to episodic simulation (Schacter, Addis, & Buckner, 

2007), to implementation intentions (Gollwitzer & Brandstätter, 1997). In an attempt 

to organise the study of future thinking, Szpunar and colleagues (2014) proposed a 

framework that divides prospection into four modes. Simulation is the construction 

of a detailed mental representation of the future; prediction is the estimation of the 

probability of a future event occurring, and/or one’s reaction to that event; intention 

is the mental act of setting a goal; and planning is the organisation of steps necessary 



to reach that goal. Each mode of prospection ranges on a continuum from episodic 

(i.e., focused on specific future autobiographical events) to semantic (i.e., related to 

more general or abstract future states of the world). The four modes of prospection 

are not necessarily orthogonal; they can overlap, interact, and build on one another 

(Szpunar et al., 2014). In much of this thesis, I focus on the relatively under-studied 

intersection between two modes of episodic prospection: simulation and intention. 

At the intersection of simulation and intention 

Episodic simulation is the detailed construction of a possible future event or 

series of events in one’s life  (Schacter, Addis, & Buckner, 2008). Such construction is 

thought to involve flexibly accessing details from episodic memory and recombining 

them to create novel scenarios (Schacter & Addis, 2007). Episodic simulations can 

range from the mundane (e.g., picking up groceries on the way home tonight) to the 

meaningful (e.g., envisioning what your life might be like in another city, in a new 

job, or with a different partner). Episodic simulations are not necessarily future 

oriented: we can simulate alternate versions of the past (Schacter, Benoit, De Brigard, 

& Szpunar, 2013) or even ‘atemporal’ scenes, with no particular timestamp at all (de 

Vito, Gamboz, & Brandimonte, 2012). But episodic simulations are often of the 

future, and even simulations of the past can benefit of our future selves (Schacter, 

Benoit, et al., 2013). 

One of the many functions of episodic simulation is that we can imagine future 

events related to our own goals, such as the process and outcome of goal attainment 

(Taylor et al., 1998). Nonetheless, a relatively small proportion of prior research on 

episodic simulation has focused on personal goals. For instance, one of the most 

common measures of episodic simulation, the Adapted Autobiographical Interview 

(Addis, Wong, & Schacter, 2008; based on Levine, Svoboda, Hay, Winocur, & 

Moscovitch, 2002), examines the level of detail in possible future events broadly, not 

necessarily events related to one’s goals. Similarly, the Prospective Imagery Task 

(Holmes, Lang, Moulds, & Steele, 2008; Stöber, 2000) requires participants to 
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generate mental imagery about positive and negative future events, which do not 

necessarily pertain to goals. Another common measure, the Scene Construction Task 

(Hassabis, Kumaran, Vann, & Maguire, 2007), requires participants to imagine a 

prescribed set of scenes, both future-oriented and atemporal, that are also unrelated 

to personal goals. 

More recently, researchers have investigated a more ‘practical’ form of episodic 

simulation, by having participants generate simulations that are goal-directed, in the 

sense of solving problems (e.g., Gerlach, Spreng, Madore, & Schacter, 2013). Like the 

Scene Construction Task, these studies have taken a nomothetic approach, in that the 

problems to solve have been prescribed by the researcher (e.g., ‘you have tried on a 

friend’s ring, and it won’t come off’). Although using pre-defined events has the 

advantage of control, in that natural variation in the types of events generated across 

participants is accounted for, these tasks also come with the limitation of reduced 

ecological validity. Considering that each person possesses their own unique 

constellation of goals (Klinger, 1977), an ideographic approach, in which participants 

generate scenes related to their own goals, comes closer to approximating the real-life 

process of simulation.  

In the next section I describe why episodic simulation of personal goals is a 

particularly relevant form of prospection to examine when it comes to healthy 

functioning. Firstly, though, it is worth clarifying what a ‘goal’ means in the context 

of this thesis, given the many and varied ways the term has been used across subfields 

of psychology. 
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Goals and why they matter 
Episodic intentions are those related to one’s personal goals, whereas 

semantic intentions pertain to broader non-autobiographical goals, such as the aims 

of an organisation (Szpunar et al., 2014). As mentioned, the focus here is on episodic 

future thinking. But what constitutes a personal goal? Some definitions of personal 

goals have been extremely broad, potentially encompassing aims of any magnitude, 

from making scrambled eggs this morning to becoming a grandfather in a few decades 

(Austin & Vancouver, 1996; Markus & Ruvolo, 1989). MacLeod (2017) questions the 

utility of such a broad concept of goals, and prefers to use the term in its everyday 

sense. I follow this approach: goals are an individual’s ambitions, dreams, or aims that 

they are currently or intending to work towards (Cochran & Tesser, 1996), are 

personally meaningful (Street, 2012), require some effort to be realised (Emmons, 

1986), and are realistically achievable (cf. with fantasy; Oettingen & Mayer, 2002). 

It is clear from this definition that there are many types of desired future states 

that do not constitute a goal. Getting a cappuccino is realistic but for most people not 

particularly meaningful; a celebrity tryst might be desirable but unrealistic (this is a 

fantasy, not a goal); a loved one returning home from holiday is meaningful, but may 

not require personal effort to be realised. It also follows that the same future action 

may constitute a goal for one person, but not another; for an individual recovering 

from a serious illness, getting a cappuccino may in fact be incredibly meaningful. 

Some examples of desired future states that do constitute goals, shared by participants 

in a previous study, are (cited in MacLeod, 2017; from Sherratt & MacLeod, 2013): 

• “Learn a new language”

• “Not to become my mum!”

• “Losing 2kg”

• “To be less negative”

• “To get a new job which I find challenging and rewarding”
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• “Have a bath in a bathroom, not just a shower”

• “Make the most of my opportunities”

• “Meet someone and fall in love”.

It a pervasive belief across many cultures that having meaningful life goals and

making headway towards them is important for happiness (Emmons & Diener, 1986; 

Klinger, 1977). Empirical research seems to back this up: Many studies from social, 

clinical, and positive psychology have linked goal setting and pursuit to mental health, 

at both the high and low ends (Wiese, 2007). Making progress towards a goal, more 

so than actual goal attainment, is strongly correlated with subjective well-being (Klug 

& Maier, 2015; Oishi & Diener, 2001)—apparently providing an empirical basis to the 

old cliché, “Happiness is about the journey, not the destination.” Indeed, some 

researchers have even equated well-being directly with the extent to which individuals 

are engaged in striving toward their valued goals (e.g., Schmuck & Sheldon, 2001). 

Why should goals matter for well-being? Goals can provide structure to life 

(Little, 1989), directing action (Cantor & Sanderson, 1999), and motivating 

engagement (Seligman, 2011). In the context of theories of motivation, goals are the 

‘bridge’ between higher level aspirations and values, and more specific everyday 

behaviours (Emmons, 1986). For instance, the higher level aspiration of learning 

might be tied to the goal ‘complete a PhD’, which is then linked to specific everyday 

behaviours, such as writing small sections of a thesis each day. If human beings are 

innately goal-directed organisms, it should be inherently rewarding to accomplish 

small steps on the way to a goal (Carver & Scheier, 1990; Emmons, 1986), and to 

experience positive, anticipatory feelings of energy and excitement as goals draw 

nearer (Davidson, 1998). Achieving a goal itself can also be rewarding, giving rise to a 

sense of mastery or attainment, which are core components of some models of well-

being (e.g., Schmuck & Sheldon, 2001; Seligman, 2011). In addition, attaining or 

progressing on one’s goals can initiate a positive feedback loop. If one feels an 
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increased sense of self-efficacy, one is more likely to persevere in the face of 

difficulties, and to engage in further rewarding behaviours (Bandura, 2009). 

As mentioned, much of the previous research on episodic simulation has been 

about future events generally. However, considering the importance of goal pursuit 

outlined above, the episodic simulation of personal goals seems a particularly relevant 

form of prospection to examine in the context of healthy functioning. For example, 

generating more vivid mental imagery about one’s personal goals is thought to 

increase the perceived likelihood of goal attainment (Kahneman & Tversky, 1982) and 

to produce stronger feelings of anticipation (Holmes & Mathews, 2010). Moreover, 

two recent experimental studies have shown that imagining detailed and positive 

scenes related to goals, relative to non-imagery control conditions, can act as a 

‘motivational amplifier’ (Renner, Murphy, Ji, Manly, & Holmes, 2019) and increase 

engagement in rewarding behaviours in depression (Renner, Ji, Pictet, Holmes, & 

Blackwell, 2017). Clearly, the imagination of personal goals is an important cognitive 

ability, and warrants further investigation. 

One of the aims of this thesis is to examine how individual differences in 

various aspects of goal setting and goal-directed simulation are related to mental 

health. Yet ‘mental health’ is an extremely broad construct. In the next section I 

describe how the term is operationalised in this thesis; namely, our scope is restricted 

to key dimensions of positive and negative aspects of experience: well-being and 

depressive symptoms, respectively. 
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On mental health 
It is an oft-repeated narrative that for much of the 20th century, 

psychologists, particularly in the framework of psychoanalysis, focused on the 

elimination of distress and disorder, rather than the cultivation of the positive aspects 

of experience (e.g., Seligman et al., 2013).1 Now, with rise of the field of positive 

psychology (Seligman & Csikszentmihalyi, 2000), and research beyond (MacLeod, 

2012), more emphasis is placed on the positive aspects of functioning than ever before. 

Many clinicians are helping their clients to increase the positive qualities of their lives, 

as well as to decrease the negative. In treating depression, for example, some recent 

studies have focused on helping individuals to reconnect with positive experiences 

(Dunn, 2012) and to generate more positive mental imagery (Davies, Malik, Pictet, 

Blackwell, & Holmes, 2012). As well as being inherently valuable, increasing the 

positive qualities of an individual’s life may also enhance their resilience to distress, 

and reduce their chance of progression or relapse into mental illness (MacLeod, 2012). 

Whether aspects of positive mental health (e.g., well-being and happiness) and 

negative mental health (e.g., distress and disorder) lie at opposite ends of a single 

spectrum, or whether they represent separate dimensions, has been a matter of some 

debate. Empirical evidence seems to favour the two-dimensional view of mental 

health (Keyes, 2005)2. In any case, whichever view one takes, a thorough evaluation of 

mental health should take into account both the positive and negative sides of 

1 Such a narrative paints a somewhat oversimplified picture, as there have been calls to consider the 
positive aspects of functioning for more than six decades (Jahoda, 1958), and researchers have 
investigated the correlates of subjective well-being for almost as long (Wilson, 1967). 
2 Technically, the two dimensions that Keyes (2005) identified were labelled as ‘mental health’ and 
‘mental illness’, but other researchers have referred to these same dimensions as ‘positive mental health’ 
and ‘negative mental health’ (MacLeod, 2017), respectively, which is the terminology adopted here. 
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experience (MacLeod, 2017). For example, two people could be similarly lacking in 

positive experiences, but have lives of starkly different quality. To illustrate, consider 

two fictitious individuals: ‘Bob’ has few close relationships, generally lacks a sense of 

purpose in life, and rarely experiences what he would describe as joy. Bob, 

nonetheless, does not experience symptoms of distress or disorder, and is fairly 

content to continue along the same trajectory. ‘Mark’ also lacks positive experiences, 

but in addition is sad most days of the week, frequently feels guilty, and sometimes 

contemplates suicide. Neither is flourishing, but Mark clearly has his mental health 

compromised to a greater extent than Bob. In this example, considering only one end 

of experience (in this case, the positive) would clearly miss a critical piece of the 

picture of functioning. Thus, throughout this thesis we consider both the presence of 

positive and the absence of negative aspects in the overall evaluation of mental health. 

Individual differences in future thinking have now been studied in the context 

of many aspects of mental health (reviewed in Bulley & Irish, 2018; Hallford, Austin, 

Takano, & Raes, 2018), such as well-being (e.g., Coughlan, Tata, & MacLeod, 2016), 

depression (e.g., King, MacDougall, Ferris, Herdman, & McKinnon, 2011), anxiety 

(e.g., Wu, Szpunar, Godovich, Schacter, & Hofmann, 2015), post-traumatic stress 

disorder (e.g., Brown et al., 2013) and Alzheimer’s disease (e.g., Addis, Sacchetti, Ally, 

Budson, & Schacter, 2009). All aspects of mental health are important, of course, but 

many are beyond the scope of this thesis. For practicality, we have chosen to focus on 

well-being and depressive symptoms, which tap into key aspects of the positive and 

negative sides of mental health, respectively. In the remainder of this chapter, I delve 

further into the constructs of well-being and depressive symptoms, and describe their 

conceptualisation in the current thesis. 
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Presence of the positive: Well-being 

Research into well-being and its causes has grown dramatically in recent 

decades, particularly within the field of positive psychology (e.g., Lyubomirsky, 

Dickerhoof, Boehm, & Sheldon, 2011; Seligman & Csikszentmihalyi, 2000). But what 

exactly is ‘well-being’? The term has taken on countless meanings, in both popular 

usage and scientific research (Dodge, Daly, Huyton, & Sanders, 2012), so it is worth 

clarifying what it means here. More than the absence of mental illness, well-being has 

been described as, “a deep sense of flourishing that arises from an exceptionally 

healthy mind… not a mere pleasurable feeling, a fleeting emotion, or a mood, but an 

optimal state of being” (Ricard, 2007). Well-being can be measured subjectively, 

based on how an individual evaluates aspects of his or her life, or objectively, based on 

factors such as income, employment, health, material comforts, or education. 

One issue with objective measures of well-being is that researcher decisions of 

what defines a life of higher or lower quality can be arbitrary (Argyle, 2002). For 

example, one study classified white collar workers as having higher objective well-

being than manual labourers (Schueller & Seligman, 2010). It could be argued, 

though, that the value of an occupation is best decided by the individual in that role. 

Who is doing ‘better’: a miserable CEO, or a happy baker? To avoid such value-based 

judgments, I focus on subjective well-being, in line the view that “people are reckoned 

to be the best judges of the overall quality of their lives, and it is a straightforward 

strategy to ask them about their well-being” (Frey & Stutzer, 2002; p. 405). 

Measures of subjective well-being can include hedonic and/or eudaimonic 

elements (MacLeod, 2015). Hedonic well-being is what most people typically think of 

as happiness3. It is based on having high levels of positive affect, low levels of negative 

3 Somewhat confusingly, hedonic well-being is often used synonymously with ‘subjective wellbeing’. 



affect, and overall satisfaction with life (e.g., Diener, 1984; Kahneman, Diener, & 

Schwarz, 1999). On the other hand, eudaimonic approaches to well-being take the 

view that there is more to a ‘good life’ than happiness. Also termed psychological 

well-being, eudaimonic well-being is based on living a meaningful, virtuous, and 

fully-functioning life (Ryff & Singer, 2008). For example, Ryff’s (1989) model of 

eudaimonic well-being includes the qualities of autonomy, positive relationships, self-

acceptance, environmental mastery, personal growth, and a sense of purpose in life.  

Some approaches to well-being combine both hedonic and eudaimonic 

elements. The ‘PERMA’ model, for example, describes five factors that contribute to 

an individual’s overall sense of well-being: positive emotion, engagement, 

relationships, meaning, and achievement (Seligman, 2011). Individuals who are high 

in these factors are said to be ‘flourishing’ in life. Multi-component models of well-

being such as PERMA also potentially allow for a more fine-grained assessment of the 

various dimensions of well-being. In this thesis, therefore, I conceptualise and 

measure well-being based on the PERMA model, taking it to be a comprehensive (i.e., 

including both hedonic and eudaimonic elements) and well-validated (Butler & Kern, 

2016) model of subjectively measured well-being. 

Absence of the negative: Depressive symptoms 

On the negative side of mental health, my focus will be on depression, a 

disorder that has long been associated with disturbances in both future thinking 

(Beck, 1976; Roepke & Seligman, 2015) and goal setting (Johnson, Carver, & Fulford, 

2010; Street, 2002a). Based on the Diagnostic and Statistical Manual of Mental 

Disorders, 5th Edition (DSM-5; American Psychiatric Association, 2013), MDD is 

diagnosed when an individual reports at least five of the nine symptoms of 

depression. The five symptoms must include one of the core symptoms of low mood 

or anhedonia (i.e., loss of interest or pleasure), and other secondary symptoms of 

weight loss or weight gain, insomnia or hypersomnia, psychomotor disturbance, 

fatigue or loss of energy, feelings of guilt or worthlessness, loss of concentration, or 
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suicidality. The symptoms must also cause significant functional impairment and not 

be better accounted for by substance use or another medical condition.  

Major depressive disorder (MDD) is the leading cause of disability worldwide 

(World Health Organization, 2017), affecting around 7% of the global population 

annually (Ayuso-Mateos, Nuevo, Verdes, Naidoo, & Chatterji, 2010), substantially 

impacting quality of life (Mathers & Loncar, 2006), and costing billions each year due 

to lost productivity and burden on health care (Donohue & Pincus, 2007). 

Alarmingly, rates of depression around the world appear to be rising, even as many 

other key indicators of development are improving (WHO, 2017). In the US, for 

example, the rates of MDD diagnoses rose dramatically from 2013 to 2018 by 33%; the 

rise was even higher in millennials, at 47% (Blue Cross Blue Shield, 2018). While  

available interventions for depression are highly effective for many, it is still the case 

that pharmacological treatments work no better than placebo for the majority of 

people with depression (Pigott, Leventhal, Alter, & Boren, 2010), and the average 

effect of psychological interventions is only moderate (Hofmann, Asnaani, Vonk, 

Sawyer, & Fang, 2012). Developing a better understanding of the causes and correlates 

of depression (including its cognitive features) will be essential for improving the 

success of interventions in the future. 

The classification of MDD according to major diagnostic systems such as the 

DSM-5 is categorical; i.e., someone either has MDD, or they do not. However, as has 

been the case with other mental illnesses, some researchers have argued for the 

adoption of a dimensional approach to depression, viewing depressive disorders along 

a continuum of severity throughout the population (e.g., Kraemer, 2007; Rapaport et 

al., 2002). In this view, there is not a sharp categorical distinction in the experiences of 

those with sub-clinical depression (often termed ‘dysphoria’) and those who meet 

diagnostic criteria for MDD. There is now much empirical support for the 

dimensional approach to depression. A number of studies have shown that 

subthreshold depression is extremely widespread (Ayuso-Mateos et al., 2010), and 
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considerably impacts functioning (Judd, Schettler, & Akiskal, 2002; Rapaport, Clary, 

Fayyad, & Endicott, 2005), health (Ayuso-Mateos et al., 2010), and life expectancy 

(Cuijpers et al., 2013). People with subthreshold depression are also at a heightened 

risk for progression into MDD (Angst & Merikangas, 1997; Cuijpers & Smit, 2004). 

In light of this evidence, I adopt a dimensional approach to depression in this thesis, 

and include levels of depressive symptoms (in addition to positive well-being) in the 

overall evaluation of mental health. 
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Current objectives 
Given the adaptiveness of episodic simulation, and the importance of goal 

pursuit, it is surprising how little is known about the process at the junction of these 

fields—the imagination of future scenes related to personal goals. The main aim of 

this thesis was to examine goal-directed episodic simulation, and how individual 

differences in this process relate to mental health. 

The potential aspects of future thinking that one can investigate are numerous; 

it was impractical to extensively review the literature on the links between mental 

health and all aspects of future thinking. The purpose of Study One was to home in 

on the association between one key aspect of future thinking, specificity, and one 

important dimension of mental health, depression. To investigate this relationship, 

we conducted a comprehensive systematic review and meta-analysis of prior studies. 

The objective of Study Two was to examine how individual differences in goal 

setting and goal-directed simulation relate to mental health outcomes (i.e., well-being 

and depressive symptoms) as well as later goal attainment. With this study, we aimed 

to make a novel contribution to the field in several ways. We developed a new task to 

examine many aspects of goal setting and simulation simultaneously; took an 

ideographic (rather than nomothetic) approach to goals; used a large sample size 

relative to earlier studies in this area; considered mental health from a dimensional 

rather than categorical perspective; and examined changes in mental health over time. 

One of the key findings from Study Two was that the clarity of goal-directed 

simulation was strongly related to functioning. The aim of Study Three was to 

develop a deeper understanding of the clarity of simulations, by examining its 

potential underlying cognitive processes. Based on theory and prior findings related 

to future thinking more broadly, we investigated six candidate cognitive processes 

that we thought may predict clarity: episodic memory, semantic memory, working 

memory, strategic retrieval, relational binding, and the vividness of visual imagery. 
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Chapter 2: Specificity of Future 
Thinking in Depression: 

A Meta-analysis

Gamble, B., Moreau, D., Tippett, L. J. & Addis, D. R. (2019). Specificity of future 

thinking in depression: A meta-analysis. Perspectives on Psychological Science, 14(5), 

816–834. doi.org/10.1177/1745691619851784 



Prologue 
The reduced specificity of memory (termed ‘overgenerality’) has been well-

established in depression, but whether this vagueness extends to future thinking was 

somewhat ambiguous, with some studies showing that future specificity is decreased 

in depression (e.g., King et al., 2011) and some studies indicating the opposite (e.g., 

Sarkohi, 2011). A comprehensive meta-analysis on this relationship was lacking; one 

meta-analysis was published during the writing of this thesis (Hallford et al., 2018), 

but it related to future thinking and psychopathology broadly, and included only 

seven studies on depression. We believed many additional studies were relevant to 

this research question, and we aimed to synthesise their findings. This meta-analysis 

also provided the opportunity to examine key variables that may moderate the 

strength of any relationship between depression and future specificity. For instance, 

does the link between depression and specificity differ depending on the mode of 

prospection, such as simulations vs. intentions? Does the relationship differ across 

emotional valence, such as positive vs. negative future thinking? Overall we examined 

11 moderator variables pertaining to participant or methodological characteristics of 

studies, many of which had not yet been investigated empirically. We also aimed to 

contribute to the field by making the data and materials openly available, such that 

the meta-analysis would be transparent and easily updated as new studies emerge. 

16 



Introduction 
Depression has long been associated with vagueness in recalling the past—

often referred to as overgeneral autobiographical memory (Williams & Scott, 1988). 

When prompted to recall a personal event, people with depression tend to retrieve 

memories that are broad or categorical (e.g., “all the times I’ve lost at sports”) rather 

than specific to a place and time (e.g., “playing squash at the club last Thursday”). 

Overgeneral memory in depression is now well-established, with moderate-large 

effect sizes reported in two meta-analyses (van Vreeswijk & de Wilde, 2004; Williams 

et al., 2007). Growing research since the mid-1990s suggests this overgenerality may 

extend to various forms of autobiographical future thinking, in line with evidence 

that memory and future simulation rely on the same brain network (Benoit & 

Schacter, 2015). For instance, reduced specificity of future thought has been found in 

suicidally depressed (Williams et al., 1996), currently depressed or remitted (Addis, 

Hach, & Tippett, 2016) and dysphoric individuals (Dickson & Bates, 2006; MacLeod 

& Cropley, 1995). Impairments in depression are evident also on measures that are 

closely associated with specificity of future thinking, such as level of episodic detail in 

future simulations (King et al., 2011), vividness of future imagery (Stöber, 2000), and 

concreteness of goals (Emmons, 1992). 

Yet not all studies have found a negative link between depression and future 

specificity (e.g., Boelen, Huntjens, & van den Hout, 2014; Robinaugh, Lubin, Babic, 

& McNally, 2013; Sarkohi, 2011), which makes it difficult at this stage to evaluate the 

robustness of the effect. And although a recent meta-analysis on prospection in 

psychopathology found a large effect of reduced future specificity in depression, the 

analysis included only seven studies (Hallford et al., 2018). We believe there are many 

additional studies relevant to this issue, and aim to synthesise these findings here. 

Given that imagining specific, detailed future scenarios is associated with a myriad of 

benefits, such as helping us to plan, pursue goals, and regulate emotions (Brown, 

17 
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MacLeod, Tata, & Goddard, 2002; Schacter, Addis, & Buckner, 2007; Taylor, Pham, 

Rivkin, & Armor, 1998), it is worthwhile to quantify precisely how this ability is 

affected in depression. 

Present study 

Here, we aimed to extend the meta-analysis by Hallford et al. (2018) in several 

important ways. First, we took a broader view of depression, acknowledging that 

depressive symptoms exist along a continuum of severity throughout the population 

(Ayuso-Mateos et al., 2010), and included studies of participants with sub-threshold 

depressive symptoms (often used interchangeably with the term “dysphoria”; e.g., 

Anderson, Boland, & Garner, 2016; Cropley & MacLeod, 2003; Holmes et al., 2008). 

Second, we took a wider view of future thinking, and included any of the four modes 

of future thinking described in Szpunar, Spreng and Schacter’s (2014) ‘taxonomy of 

prospection’: simulation, prediction, intention, and planning4. Essentially, we were 

interested in any kind of future thinking for which specificity can be (and has been) 

measured in depression.  

And third, we employed what we see as a more complete approach to the 

concept of “specificity”. Stemming from Tulving’s (1972) seminal work on episodic 

memory, and building on earlier studies examining the specificity of 

autobiographical memory in suicide attempters (Williams & Broadbent, 1986), 

Williams et al. (1996) conceptualised a “specific” future thought as one that has a 

unique spatiotemporal context; i.e., occurring at a particular place and time. 

4 While there is a vast literature on different types of future-oriented cognitions (Bandura, 1986; Locke 
& Latham, 1990; Mischel, 1973; Oettingen & Mayer, 2002; Taylor & Schneider, 1989), this taxonomy 
(Szpunar et al., 2014) is intended to encompass the majority of these cognitions, and indeed we found 
that all studies included in the meta-analysis could be categorised into one of the four modes of 
prospection. 
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However, in addition to spatiotemporal specificity, Tulving (1972) also described the 

“perceptible properties” of events as being a key component of episodic specificity. 

Recent research has similarly treated the notion of episodic specificity more broadly 

than mere spatiotemporal specificity, by also considering the level of episodic details 

within future events, such as information about specific people, objects, actions, 

feelings, and perceptual details (Addis et al., 2008; Jing, Madore, & Schacter, 2016).  

In their meta-analysis on episodic specificity, Hallford et al. (2018) included 

measures of episodic detail but excluded measures of the “vividness” of future 

thinking; nonetheless, vividness can be an important indicator of episodic detail 

(Nelson, Moskovitz, & Steiner, 2008; Martin et al. 2013). Moreover, vividness 

captures the clarity and subjective feeling5 of “pre-experiencing” a future event, which 

are key features of projecting oneself into specific future episodes (Atance & O’Neill, 

2001; Tulving, 1985). We therefore considered measures of vividness to capture an 

important aspect of episodic specificity, in line with Tulving’s (1972) original 

definition. The inclusion of studies across a range of depressive symptoms, future 

thinking, and specificity should not imply that we viewed differences in these 

variables as trivial; on the contrary, we examined their effects via moderator analyses. 

Following a preregistered protocol for meta-analysis (available on the Open 

Science Framework at osf.io/evdkf), we investigated three research questions. First, 

what is the relationship between depression and specificity (as earlier defined) of 

future thinking? Second, to what extent can level of depression be explained by 

concurrent variation in specificity of future thinking? While being careful not to infer 

causality, investigating this question will give a sense of the degree to which 

5 The Oxford English Dictionary (n.d.) defines “vivid” as “producing powerful feelings or strong, clear 
images in the mind.” 



depression can be predicted from specificity of future thinking. And third, what 

moderating variables can explain any heterogeneity in results across studies? We 

investigated the effects of two categories of moderator variables: those pertaining to 

participant characteristics, and to research methodologies. We had specific theoretical 

predictions about the effect of each moderator. 

Moderators in participant characteristics 

Research on the specificity of future thinking in depression has spanned a range 

of demographics and clinical groups. Establishing whether the relationship differs 

across participants will help inform who may benefit most from interventions to 

enhance specificity. We tested the effects of three preregistered moderator variables 

relating to participants: clinical status of depression, comorbid anxiety, and age. 

Clinical status of depression refers to the status of patients or participants under 

investigation. Some studies have examined specificity in individuals with Major 

Depressive Disorder (MDD; compared to healthy controls), while other studies have 

focused on individuals with dysphoria, remitted depression, or even levels of 

depressive symptoms in those scoring below cut-offs for mild depression. We 

predicted that reduced specificity of future thinking would be evident at higher levels 

of depression in the above statuses because (a) subthreshold depressive symptoms are 

thought not to differ qualitatively with full-blown clinical depression (Ayuso-Mateos 

et al., 2010) and (b) reduced specificity of past and future thinking has been found to 

persist in individuals with remitted depression (Addis et al., 2016; Brittlebank, Scott, 

Williams, & Ferrier, 1993; Mackinger, Pachinger, Leibetseder, & Fartacek, 2000). 

Comorbid anxiety denotes whether participants with depression/dysphoria also 

had a diagnosis or high level of anxiety. Some studies have indicated enhanced 

prospective imagery for negative events in those with anxiety (Morina, Deeprose, 

Pusowski, Schmid, & Holmes, 2011; Stöber, 2000) but the more common result is of 

reduced specificity (Brown et al., 2013; Kleim, Graham, Fihosy, Stott, & Ehlers, 2014; 

Mc Nally, Lasko, Macklin, Pitman, & McNally, 1995; McNally, Litz, Prassas, Shin, & 
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Weathers, 1994; Wu, Szpunar, Godovich, Schacter, & Hofmann, 2015). A central 

feature of anxiety—worry—is thought to be mostly verbal, non-episodic, and non-

concrete (Borkovec & Ray, 1998; Miloyan, Bulley, & Suddendorf, 2016). 

Additionally, boosting the specificity of future imagination through an ‘episodic 

specificity induction’ has been linked to decreased anxiety toward future events (Jing 

et al., 2016). Considering these findings, we predicted that future specificity would 

not be enhanced in those with comorbid anxiety compared to depression alone. 

Age was also examined as a moderator, as future specificity is known to vary 

with age: Older adults tend to generate fewer episodic details and more semantic 

details than younger adults (Schacter, Gaesser, & Addis, 2013). It has been suggested 

that age may moderate (increase) the relationship between depression and 

overgenerality of memory, as age is associated with more previous depressive episodes 

and, relatedly, more damage to the hippocampus (King et al., 2010). Whether age 

influences the relationship between depression and future specificity has, to our 

knowledge, not been investigated. We predicted that age would increase the strength 

of the relationship, as future thinking in older depressed adults may suffer the 

compounding effects of both age and depression. 

Moderators in research methodology. 

In one of the first studies in this area, MacLeod and Cropley (1995, p. 48) wrote: 

“What is clear is that there are important distinctions to be made in future-thinking 

and that any demonstrated relationship between mood disturbance and future-

thinking will be affected by the particular measure of future-thinking used.” 

Considering the assortment of methods that have emerged—along with mixed 

results—their statement is truer now than ever. We assessed four moderators relating 

to measures of future thinking: emotional valence of simulations, macro- versus micro-

level specificity, cue type, and specificity self- versus researcher-rated. We also examined 

two moderators pertaining to measures of depression: depression self- versus 

researcher-rated, and categorical versus dimensional depression. 
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Emotional valence of simulations refers to the positivity or negativity of future 

simulations.6 Overly negative future thinking has featured prominently in models of 

depression since Beck’s (1976) cognitive triad and has even been described as “the 

primary cause” of depression (Roepke & Seligman, 2015, p. 8); it is thus worthwhile to 

clarify how emotional valence interacts with specificity in this disorder. Some 

measures such as the Future Event Task (based on the Autobiographical Memory 

Test; AMT; Williams et al., 1996) prompt participants with positive, negative, or 

neutral cue words to elicit future simulations of these valences, but measures of 

emotional valence may also refer to participant self-ratings following a simulation 

(e.g., as collected by Addis et al., 2016).  

A common finding in the memory literature is that specificity of memory is 

reduced broadly (across valences) in depression, but is particularly impacted for 

positive events (reviewed in van Vreeswijk & de Wilde, 2004). There is evidence for 

similar effects in future thinking (Dickson & Bates, 2006; Stöber, 2000), but not all 

findings are consistent. Dysphoric individuals have been found, for example, to 

generate specific negative events even faster (MacLeod & Cropley, 1995) and more 

vividly (Holmes et al., 2008) than healthy controls. As episodic memory and 

simulation rely on similar neurocognitive processes (reviewed in Schacter et al., 2012; 

Addis, 2018), we predicted future thinking in depression would reveal a similar 

pattern to that evident for memory; that is, it would be less specific for all emotional 

valences, but the deficit would be strongest for positive future thinking. 

6 Although this distinction is typically made for future events, we also coded the valence of other types 
of prospection, such goals and plans—if the distinction was clear. For example, approach goals were 
classified as positive, as they reflect movement toward a desired positive state, and avoidance goals as 
negative, as they reflect movement away from an unwanted negative state (Elliot & Sheldon, 1997). 
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Macro- versus micro-specificity distinguishes the event level at which specificity 

is measured.7 Following Hach, Tippett, and Addis (2016), macro refers to spatio-

temporal specificity of the future event itself; for example, whether the event is 

localised to a time and place. Such measures are typically categorical; events are scored 

as specific, or not (e.g., Williams et al., 1996). Micro refers to measures of specificity 

within future simulations, such as the number of episodic details (King et al., 2011), 

self-reported detail (e.g., Addis et al., 2016), or vividness/clarity of future imagery 

(e.g., Stöber, 2000). Micro measures are often continuous (e.g., when the outcome 

variable is the number of details). We are not aware of any attempt to examine how 

macro- and micro-specificity relate differentially to depression. We predicted both 

levels of specificity would be impaired; also, considering that categorisation of 

continuous variables reduces power to detect true effects (Hunter & Schmidt, 1990), 

we predicted macro measures would show smaller reductions than micro measures. 

Cue type refers to the prompt used to elicit a future simulation or event. For 

instance, the AMT typically uses single words as cues (e.g., “laughing,” “friendly,” 

“bread”; e.g., Williams et al., 1996), whereas other studies have used event cues (e.g., 

“New Year’s Eve,” “an accident,” “an election”; e.g., Addis et al., 2016). Event cues are 

thought to be more supportive than single word cues for retrieving and generating 

specific events (Addis et al., 2016); hence we predicted that reduced specificity in 

depression would be less pronounced in studies using the more supportive event cues, 

compared to single word cues.8 

7 Similarly, in addition to events, we applied the macro versus micro distinction to measures of 
specificity of other types of prospection, such as goals and plans (Dickson & MacLeod, 2004b; 
Emmons, 1992). 
8 We noted that differences in cue type may be confounded by other differences in scoring method 
(e.g., studies using single word cues typically employ macro measures of specificity)—which could 
make these effects difficult to tease apart. 
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Specificity self- versus researcher-rated describes whether measures of specificity 

were attained through participant self-report or researcher coding/count. We 

predicted the relationship between depression and specificity would be stronger 

(more negative) for self-reported than researcher-rated outcomes, given a tendency for 

depressed individuals to underestimate their performance on cognitive tasks (Farrin, 

Hull, Unwin, Wykes, & David, 2003). 

Depression self- versus researcher-rated refers to whether depression and/or 

dysphoria were quantified via self-report questionnaires, such as the Beck Depression 

Inventory (BDI; Beck, Ward, Mendelson, & Mock, 1961) or Centre For 

Epidemiological Studies Depression Scale (CESD; Radloff, 1977), or was evaluated by 

a clinician or researcher using, for example, the Hamilton Rating Scale for Depression 

(HAM-D; Hamilton, 1960) or Structured Clinical Interview for DSM Disorders 

(First, Williams, Karg, & Spitzer, 2015). Reductions in specificity have been found in 

both self-rated and clinically diagnosed depressed samples, and we are not aware of 

any theoretical basis to suggest the effect is heightened for either type of measure; 

thus we predicted no effect of this moderator. 

Categorical versus dimensional depression denotes whether researchers used a 

categorical (group) or dimensional (continuous) design to assess depression. A recent 

meta-analysis on interpretation biases in depression found significantly stronger 

effects in studies with dimensional than categorical designs (Everaert, Podina, & 

Koster, 2017). This finding makes sense statistically—dichotomisation of continuous 

variables can lead to underestimation of the strength of relationships (Hunter & 

Schmidt, 1990). We thus predicted the relation between depression and future 

specificity would be stronger for studies that were dimensional rather than 

categorical. 
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Method 
We designed, preregistered (osf.io/evdkf), and reported the results of the meta-

analysis in accordance with the Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses (PRISMA) statement (Moher et al., 2015). The flowchart in Figure 1 

depicts the major steps of the meta-analysis; any deviations from the preregistration 

are noted in the text and footnotes below. 

Inclusion criteria 

The criteria for including a study in the meta-analysis are listed in Figure 1 

according to the PICOS categories9 (Moher et al., 2015). One requirement was that a 

study measured some aspect of specificity in future thinking. As described a priori, 

we included measures that directly assessed one or both key components of episodic 

specificity (Tulving, 1972): (1) spatiotemporal specificity (usually reported as a 

proportion of all events that are specific in time and place); and (2) measures of 

perceptible properties of events (e.g., number of details, vividness). Moreover, 

measures of constructs that are close semantic associates of “specific” (i.e., lay within 

two degrees of separation from “specific” in the Oxford English Thesaurus) were also 

included.10 

A common measure of future thinking in psychopathology has been the 

Future Thinking Task (FTT), which assesses verbal fluency for future events 

9 The PICOS categories Interventions and Comparisons were excluded as they cannot be applied to 
meta-analyses of observational studies. 
10 For example, specific is synonymous with definite, which is synonymous with concrete; we hence 
took measures of the concreteness of future thinking as capturing some aspect of specificity. 
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(MacLeod & Byrne, 1996).11 As planned, strict measures of future event fluency were 

not included in the meta-analysis, for two reasons. First, even with instructions for 

participants to be as specific as possible, one of the only studies to code responses for 

specificity found that a substantial proportion of named events were in fact general 

(27.5% and 14% of events generated by dysphoric and control subjects, respectively; 

MacLeod & Cropley, 1995). This observation suggests that without coding of events 

for specificity, the FTT score does not necessarily capture specificity. The second 

reason was theoretical—future fluency tasks have been proposed to largely measure 

the ability to access abstract information about the future (D’Argembeau, Ortoleva, 

Jumentier, & Van der Linden, 2010). Thus FTT data on number of events generated 

(unless coded for specificity) were not included. 

Literature search and coding 

To be indexed, studies had to mention at least one search term relating to each 

of three key variables: depression, future thinking, and specificity (see Table 1 for a list 

of all search terms). We searched the databases PsychINFO, Scopus, PubMed, 

ScienceDirect, Web of Science, and ProQuest Dissertations and Theses on 1st 

December 2017, and again on 14th January 2019 while this paper was under review. 

Google Scholar was searched on 13th December 2017 (and again on 14th January 2019), 

using modified search terms due to the 256 character search limit. No study design, 

date or language limits were imposed on the searches12. Following the original search, 

emails were sent to 40 authors of articles on future thinking in depression, requesting 

unpublished or in-press data, with a deadline for responses set to 26th January 2018.  

11 In the FTT participants are asked to orally name as many future events they are looking forward to, 
and not looking forward to, as possible, with the typical outcome measure being the total number of 
named events. 
12 The syntax used to search each database can be downloaded from osf.io/dk6ws. 
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We also scanned reference lists of included studies and related reviews (n = 20), 

and searched our personal files to capture as many relevant studies as possible. 

A spreadsheet of all the search results (n = 7,332) is available at osf.io/x3jy6. BG 

screened all titles and abstracts, then removed duplicates (n = 798) and any studies 

clearly not meeting inclusion criteria (n = 6,344). BG then reviewed full reports of 

titles appearing to meet inclusion criteria or where there was any uncertainty13 (n = 

188). For any study excluded, the primary inclusion criteria not met was recorded. We 

sought additional information from study authors where necessary to resolve 

questions about eligibility or where data were insufficient to calculate an effect size.  

The full-text article for each study deemed eligible by BG (n = 46) as well as any 

ambiguous cases (n = 1) were further reviewed by DM and DRA for confirmation of 

inclusion. Agreement between all three authors was unanimous in all cases (i.e., 

100%). We identified 46 articles meeting inclusion criteria, with 52 independent 

samples and 89 effect sizes (N = 4,813). Next, BG extracted reference information, 

methodological characteristics and results from eligible studies. DM reviewed the data 

extracted by BG and compared it to the full text articles to confirm that the extracted 

data were accurate; no discrepancies were found. The final data file used for analysis, 

contains the extracted data, describes all variables for which data were sought, and 

includes notes on any difficult decisions during coding (osf.io/a6q5y). 

Effect sizes and moderator variables 

The measure of effect size was the correlation between level of depressive 

symptoms and the specificity of future thinking. We took a correlational rather than 

categorical approach because, as mentioned, depressive symptoms are thought to 

13 Full reports of two potentially relevant articles could not be obtained and the authors did not 
respond to emails. 
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occur along a continuum of severity throughout the population (Ayuso-Mateos et al., 

2010). For studies in which only group-level comparisons were reported (e.g., MDD 

patients versus healthy controls), standardised mean differences (Cohen’s ds) were 

converted to biserial-correlations (Becker, 1986; Hunter & Schmidt, 1990).14 

The coding of moderator variables was mostly straightforward and followed 

the preregistration. For the moderator variable cue type, an additional (unplanned) 

subgroup was needed to accommodate studies that did not fit into the categories of 

single word or event cues. The new subgroup open was created for cues that were 

more open-ended, such as those used in sentence completion tasks (e.g., “I can 

imagine that, shortly, I...”; Boelen et al., 2014). Thirty-eight effect sizes fell into the 

open category, so we considered it an important addition despite deviating from the 

preregistration.  

For the moderator variable emotional valence, a new subgroup combined was 

added to include studies for which only results of positive and negative conditions 

together were reported. As a rule of thumb, a minimum of four independent samples 

are recommended per subgroup for meta-regression (Fu et al., 2011). For two 

moderator variables, some subgroups did not meet this threshold: Three of the six 

subgroups of the moderator clinical status of depression contained effect sizes from 

just two independent samples, and the two subgroups of the moderator comorbid 

anxiety contained effect sizes from only three independent samples.15 Rather than 

exclude subgroups with a small number of cases, we ran the moderator analyses as 

14 For one effect size (the positive valence condition in Dickson & Bates, 2006) the conversion yielded a 
nonsensical value of r = -1.05. Rather than excluding this effect, we converted Cohen’s d to a point-
biserial-correlation, which assumes groups were categorically different in some way, yielding r = -.83. 
15 Most studies in the meta-analysis either did not measure anxiety or did not group participants 
according to anxiety levels. 
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planned but interpreted results with caution, considering possibly insufficient power 

to detect true effects in those subgroups. 

Meta-analytic procedure 

We used random effects meta-analysis modelling16 with restricted maximum 

likelihood17 to estimate overall effects and the heterogeneity across included studies. 

Additionally, we used mixed-effects meta-analysis modelling to test if differences in 

the strength of effect sizes across studies could be explained by the moderator 

variables. Analyses were run in R using the ‘metafor’ package (Viechtbauer, 2010), 

and our R script is available online (osf.io/35kzx). Some studies included multiple 

measures of future thinking or depression within the same sample, so we accounted 

for dependency by adding random effects corresponding to each independent sample 

(Viechtbauer, 2010). We calculated 95% confidence intervals (CI) for the overall effect 

size and inferred confidence in the cumulative estimate from a combination of the 

magnitude and precision of the effect size, and risks of publication and reporting bias. 

Biases were assessed using a combination of trim-and-fill and p-curve analysis, 

published versus unpublished study comparisons, and examination of study quality.  

BG and DM assessed study quality18 using the 18-item Checklist for Measuring 

Quality (Everaert et al., 2017) adapted by Downs and Black (1998) to exclude items 

related to interventions, making it suitable for the current meta-analysis. 

Outliers were pre-defined as correlations whose residuals had z scores > 3. No studies 

met this threshold (see Figure S1 in Supplemental Materials), and so none were 

16 Random (unlike fixed) effects meta-analysis does not assume the true effect size is the same across 
studies, so is the preferred option when heterogeneity is present (Riley, Higgins, & Deeks, 2011). 
17 Restricted maximum likelihood is the standard option for this analysis and thought to be relatively 
unbiased (Viechtbauer, 2010). 
18 It was planned that BG and DM would assess quality ratings independently, but for practical 
purposes the authors assessed quality in consultation and the values reported are consensus scores. 
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excluded from primary analyses. Noting that some effect sizes deviated greatly from 

the mean (see Figure 2), we also explored an alternate measure of outliers, Cook’s 

distance (Di), which indicates the relative influence of each effect size on the summary 

estimate. A standard rule of thumb is that Di values greater than three times the mean 

Di may be potential outliers. Seven effect sizes exceeded this threshold (see Figure S2), 

and so we ran exploratory analyses after their exclusion as a sensitivity check. No 

substantial changes occurred to the summary estimate or results of moderator 

analyses, except for the moderator categorical versus dimensional depression, which 

shifted from borderline statistically significant to non-significant after the removal of 

outliers; this point is further in the Discussion. These secondary analyses are available 

online (osf.io/cvqg4) but we focus here on the initial analyses, run with all effect sizes. 
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Table 1: Literature search terms. 

Depression Future thinking Specificity 

depress* future thinking  more specific 
dysphor* future thought*  less specific 
dysthymi* future-directed thinking  number of specific 

future-directed thought* greater detail* 
prospective reduced detail* 
episodic simulation*  increased detail* 
future simulation*  number of detail* 
future event* internal detail* 
future imag* external detail* 
autobiographical plan* episodic detail* 
personal project* semantic detail* 
personal striving* vivid* 
scene construction enhanced imag* 
constructive daydream* reduced imag* 

overgeneral* 
concrete* 

1 To be indexed, studies had to mention at least one search term from each column 
(i.e., depression AND future thinking AND specificity). 
2 The search terms deviate slightly from those listed in the preregistration, which 
initially yielded an impractically large number of results (e.g., the first search in 
Scopus returned 40,984 articles). To limit irrelevant results, broad terms such as 
goal, specificity, more detail, and less detail were removed, and prospect was changed 
to prospective (which rendered the terms prospective imag* and prospective cognition* 
redundant so these were also removed). 
3 The wide array of search terms reflects the plethora of constructs researchers have 
used to assess aspects of future thinking. 
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Figure 1. PRISMA flow diagram of the literature search and study coding. The last inclusion criterion (that data were 
not duplicated) was added after the preregistration as it was not anticipated during planning; the phrasing of some 
criteria has also been amended for clarity. n = number of studies; N = number of participants across all included studies. 
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Results 
The studies encompassed a range of participants, from symptom-free to 

clinically depressed, and a multiplicity of future thinking tasks—across the 46 

included articles, researchers used 26 different measures to capture some aspect of 

specificity in future thinking (study characteristics for each effect size are described in 

Table S1). Figure 2 shows that almost two thirds (57 of 89) of correlations between 

depression and future specificity were negative, i.e., higher levels of depression were 

associated with reduced specificity of future thinking. The meta-analytic average 

correlation was r = -.13, 95% CI19 [-.20, -.05], p < .001, indicating future specificity 

could explain 1.6% [0.3%, 4.0%] of the variance in depression, leaving 98.4% of the 

variance unexplained.  

There was a high degree of heterogeneity across effect sizes, as might be 

expected from the diversity of future thinking tasks. The I2 statistic, which indicates 

the percentage of between-studies variability in effect sizes due to heterogeneity rather 

than random error, was I2 = 88.3 for the overall model. Given the high level of 

heterogeneity, we characterised the underlying distribution of effect sizes via mixture 

modelling, following the procedure described in Moreau and Corballis (2019). We 

estimated that the distribution of effect sizes was well characterised by a single-

component distribution, suggesting no manifest departure from normality (see 

Figure S8). In the analyses reported next, we investigated whether some of the 

heterogeneity across studies could be explained by the moderator variables. 

19 Numbers in square brackets throughout Results are 95% confidence intervals around the effect sizes. 
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Figure 2. Correlations between levels of depression and specificity of future thinking. Correlations (dots) and 95% 
confidence intervals (CIs; lines) are shown for all effects in the meta-analysis. The size of each dot reflects the weight 
given to the observed effect during model fitting. The diamond at the bottom shows the meta-analytically weighted 
mean correlation (with 95% CIs). Multiple measures were adjusted for dependency (see ‘Meta-analytic procedure’ of 
Methods). Multiple independent samples within studies are reported separately (S1, S2, etc.), as are multiple 
measures of future thinking (FT1, FT2, etc.) and depression (D1, D2, etc.). 



35 

Moderator analyses of participant characteristics 

The effect of clinical status of depression was not significant, Q(5) = 9.19, p = .10. 

As predicted, the correlation between specificity and depression was negative and 

significant in samples spanning non-depressed to clinically depressed participants,  

r = -.23 [-0.40, -0.05], p = .010, k20 = 16, and non-depressed to dysphoric participants, 

r = -.12 [-.20, -.04], p = .005, k = 61. We predicted the effect would hold across all 

statuses of depression, but this was not the case: The effect was non-significant in 

samples spanning non-depressed to remitted participants, r = .10 [-.17, 36], p = .48,  

k = 2, and samples including only (i.e., with no comparison group) participants who 

were non-depressed, r = -.13 [-.33, .07], p = .20, k = 5, clinically depressed, r = .07 

[-.31, .44], p = .72, k = 3, or dysphoric, r = -.18 [.45, .08], p = .17, k = 2. Given the 

paucity of effect sizes in these latter four subgroups, and hence the possibility of 

insufficient power, the null results should be interpreted with caution. 

The effect of comorbid anxiety was not significant, Q(1) = 3.61, p = .057, in line 

with our prediction. The relationship between specificity and depression was negative 

and significant in samples without comorbid anxiety, r = -.35 [-.65, -.05], p = .023,  

k = 6, and negative but non-significant in samples with comorbid anxiety, r = -.26  

[-.57, .04], p = .087, k = 6. Again, the subgroups contained few effect sizes, possibly 

hampering our ability to detect a true difference. 

The effect of age was not significant, Q(1) = 0.07, b = -.001 [-.006, .005],  

p = .79, which diverged from our prediction of a stronger relationship between 

specificity and depression in older individuals. It is worth noting that samples were 

heavily skewed towards younger adults, with a mean age (weighted by n) of 25.1 years, 

and that only five independent samples had a mean age greater than 50 years. 

20 k denotes the number of effect sizes in each subgroup. 



Moderator analyses of research methodology 

The effect of emotional valence of simulations was highly significant, Q(3) = 

425.04, p < .001 (see Figure 3), and partly aligned with our hypotheses. As predicted, 

the relationship between depression and specificity was strongest (most negative) in 

conditions with positive cues or where future thinking was rated positively, r = -.34  

[-.43, -.25], p < .001, k = 42. We hypothesised the effect would be weaker but still 

significant across all emotional valences, but this was not the case: For future thinking 

that was neutral in valence, the effect was weaker, and did not reach significance, r 

= -.08 [-.20, .03], p = 0.15, k = 26, and for negative future thinking, the effect was 

close to zero, r = .06 [-.03, .15], p = .21, k = 52. We ran pairwise comparisons on these 

three subgroups of emotional valence, with Bonferroni-adjusted p-values to control 

the family-wise error rate. The difference between positive and neutral subgroups was 

significant, rdiff = .26 [.13, .38], p < .001, as was the difference between positive and 

negative subgroups, rdiff = .40 [.36, .43], p < .001. The difference between neutral and 

negative subgroups was not significant, rdiff = .14 [.02, .26], p = .071. In cases where 

studies only reported values for positive and negative conditions combined, the 

correlation between depression and specificity was non-significant, r = -.14 [.01, -.29], 

p = .067, k = 13. See Figure S3-S6 in Supplemental Materials for forest plots that 

visualise the effect sizes within each subgroup.  

The effect of macro- versus micro-level specificity was not significant, Q(1) = 

1.30, p = .25, diverging from our prediction of a stronger effect for micro measures. 

The relationship between depression and specificity was negative and significant for 

both macro, r = -.15 [-.23, -.06], p < .001, k = 38, and micro measures of specificity, r 

= -.11 [-.19, -.03], p = .005, k = 51. 

The effect of cue type was not significant, Q(2) = 2.54, p = .28, diverging from 

our prediction of a stronger effect for single word than event cues. Although the 

difference between subgroups was not significant, the correlation between depression 

and specificity was largest for studies using single word cues, r = -.21 [-.35, -.07], p = 

36 
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.003, k = 27; the effect was also significant for open-ended cues, r = -.11 [-.22, -.01], p = 

.037, k = 38, but not significant for event cues, r = -.05 [-.20, .10], p = .53, k = 27. 

The effect of specificity self- versus researcher-rated was not significant, Q(1) = 

3.22, p = .07, diverging from our prediction of a stronger effect for self-rated measures 

of specificity. The relationship between depression and specificity was negative and 

significant when researchers coded participants’ responses, r = -.17 [-.26, -.08],  

p < .001, k = 47. The effect was also negative, but non-significant, when participants 

rated their own thoughts, r = -.07 [-.17, .02], p = .14, k = 42. 

The effect of depression self- versus- researcher-rated was also not significant, 

Q(1) = 1.41, p = .23, in line with our prediction. The relationship between depression 

and specificity was negative and significant when depression was diagnosed/scored by 

a clinician or researcher, r = -.25 [-.46, -.03], p = .027, k = 7, and when assessed via 

participant self-report, r = -.11 [-.18, -.03], p = .006, k = 79. 

Figure 3. Strength of the relationship between depression and future specificity for the overall 
effect size (estimated from the main random effects model) and each subgroup of emotional 
valence. The ‘combined’ condition includes studies for which only results of positive and negative 
conditions together were reported. Error bars are 95% CIs. 
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The effect of categorical versus dimensional measures of depression was 

significant, Q(1) = 3.90, p = .048, but in the non-predicted direction. The relationship 

between depression and specificity was negative and significant for both subgroups, 

but stronger (more negative) for categorical, r = -.19 [-.29, -.09], p < .001, k = 35, than 

dimensional measures, r = -.09 [-.17, -.01], p = .035, k = 54. This was the only 

moderator for which the removal of outliers (described in Methods) altered the 

interpretation of results; the effect shifted from significant to non-significant, Q(1) = 

3.31, p = .07, after removing outliers. 

Exploratory moderator analyses 

In addition to planned, preregistered analyses, we also explored the effects of 

two moderator variables not identified in the preregistration: sex of participants and 

mode of future thinking. We made no prediction about the moderating influence of 

sex, but were motivated to explore its effects given the previously reported sex 

differences in the detail and vividness of autobiographical memories (Grysman & 

Hudson, 2013). The effect of sex was strong and statistically significant, Q(1) = 5.05, b 

= .39,  [.05, .74], p = .025, indicating the correlation between depression and 

specificity was weaker (less negative) in samples with a higher proportion of females. 

In general, samples were skewed towards more females—across the 46 studies, 68% of 

all participants were female, and only three samples had more males than females. 

The moderator variable mode of future thinking was added to explore 

differences across simulation, intention, prediction, and planning modes of 

prospection (Szpunar et al., 2014). For example, some measures elicited future event 

simulations (e.g., the Adapted Autobiographical Interview in King et al., 2011), 

whereas others related explicitly to intentions (e.g., the Personal Strivings Listing in 

Emmons, 1992) and/or planning (e.g., the Measure for Eliciting Positive Future Goals 

and Plans used by Hadley & MacLeod, 2010). None of the included studies was 
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categorised as being the prediction mode of future thinking21. We expected the 

relationship between specificity and depression to be stronger for intentions than 

simulations, given that goals are generally positive, and having noted the strong effect 

for positive future thinking described above. Depression has also been closely linked 

to goal-dysregulation in prior literature (Street, 2002a). However, the effect of mode 

of future thinking was not significant, Q(1) = 0.46, p = .80, with the relationship 

between depression and specificity being of a similar magnitude for simulation,  

r = -.13 [-.21, -.05], p = .002, k = 69, intention, r = -.10 [-.24, -.03], p = .134, k = 14, and 

planning modes, r = -.13 [-.28, .02], p = .090, k = 6. 

Assessment of bias 

We used several techniques to examine publication and reporting biases across 

the included studies. First, we examined if the meta-analysis showed evidence of 

“small-study effects”—wherein smaller studies often show different, stronger effects 

than larger studies, possibly reflecting publication bias (Schwarzer, Carpenter, & 

Rücker, 2015). To this end we inspected a funnel plot of the relationship between 

effect size and standard error. If a meta-analysis is free from small-study effects, effect 

sizes derived from larger samples (and thus with smaller standard errors) are expected 

to cluster around the mean, whereas effect sizes derived from smaller samples (and 

thus with larger standard errors) should be broadly dispersed and distributed 

symmetrically around the mean, forming a funnel-like shape. The funnel plot for this 

meta-analysis clearly deviated from an unbiased model (see Figure 4). Oddly, a 

number of effect sizes with small standard errors were dispersed far from the mean, 

particularly towards the left side of the plot; in other words, a few studies with 

21 We are unaware of any studies on the “specificity of prediction”; perhaps this would entail ratings 
not only on the probability of future events but on participant’s confidence around those predictions. 
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apparent high precision showed very strong negative correlations between depression 

and future specificity. This suggested the meta-analysis may have missed other 

correlations that were also stronger (more negative) than the mean. 

A Duval and Tweedie (2000a, 2000b) trim-and-fill analysis supported this 

interpretation, estimating that 15 effect sizes were missing from the left side of the 

funnel plot (shown as white circles in Figure 4), and that inclusion of the missing 

effect sizes in the random-effects model would increase the magnitude of the 

summary estimate to r = -.24 [-0.30, -0.17], p < .001. Interestingly, this observation is 

the reverse of what would be expected from typical publication bias, where missing 

unpublished studies are those with weak or null effects.  

Second, to test for inflation of the effect in published literature, relative to the 

true effect, we compared the magnitude of effect sizes in published versus 

unpublished studies. A moderator analysis showed that the effect of publication 

status was significant, Q(1) = 5.68, p = .017, indicating stronger (more negative) 

correlations between depression and specificity in published, r = -.15 [-.22, -.07], p < 

.001, k = 76, versus unpublished studies, r = .06 [-.11, .23], p = .48, k = 13. In contrast 

to inspection of the funnel plot, this analysis indicated typical publication bias; that 

is, the true correlation between depression and specificity may be smaller than the 

summary estimate. It should be noted, though, that only six independent samples 

contributed to the unpublished subgroup of effect sizes. 

Third, we assessed whether the quality of studies influenced the strength of the 

effect. The moderating effect of quality was not significant Q(1) = .31, b = -0.01 [-.04, 

.03], p = .58, suggesting the included effect sizes were not biased by differences in 

methodological quality. Quality ratings for each study are presented in Table S1. 

Looking across included studies, marked strengths and weaknesses emerged—for 

example, nearly all studies clearly described hypotheses (98% of studies), tasks and 

measures (100%), and main findings (100%), but few reported power analyses (12%), 
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withdrawals and dropouts (37%), or participant engagement with tasks (49%); see 

Table S2 for descriptive statistics for all 18 items. 

Finally, we ran a p-curve analysis (Simonsohn, Nelson, & Simmons, 2014) to 

assess whether the p-value distribution for statistically significant (p-values < .05) 

effect sizes in the meta-analysis aligned with the p-value distribution expected from a 

true effect. A p-curve for a true effect should be right-skewed; it should contain more 

low (.01s) than high (.04s) significant p-values (Simonsohn et al., 2014). The p-curve 

for this meta-analysis (generated via the app at p-curve.com) was heavily right-skewed, 

indicating no evidence of publication bias or selective reporting of significant results 

in included studies (see Figure S7 in Supplemental Materials). The p-curve analysis 

also provided an estimate of the statistical power of studies that yielded significant p-

values; for this meta-analysis, power was estimated to be 99%, 90% CI [98, 99%], 

indicating these studies, on average, were well-powered to detect true effects.  

Figure 4. Funnel plot of observed effect sizes (black circles) and those estimated by trim-and-
fill analysis to be missing from the meta-analysis (white circles).  



Discussion 
Overgeneral memory has been well-established in depression (van 

Vreeswijk & De Wilde, 2004; Williams et al., 2007) but whether or not overgenerality 

extends from past to future thinking has not, until now, been the focus of a 

comprehensive meta-analysis. By examining the currently available evidence from a 

range of sources—including six electronic databases—this meta-analysis provides the 

most complete account to date of the links between depression and the specificity of 

future thinking. Importantly, we show how differences in methods and participant 

characteristics can have a profound impact on the strength of the effect. 

We found that, on average, higher levels of depression were weakly correlated 

with reduced specificity of future thinking (r = -.13). Variation in future specificity 

could explain only 1.6% of the variation in levels of depression; however, the 

relationship was highly significant, indicating a small but reliable effect. Results also 

revealed substantial heterogeneity across the true effect sizes of included studies. To 

examine the source of this heterogeneity, we ran moderator analyses on several 

variables related to differences in samples and study designs. Though most effects 

were non-significant, we identified three key variables that had a significant effect on 

the strength of the relationship between depression and specificity: the emotional 

valence of future thinking, whether depression was measured categorically or 

dimensionally, and the sex of participants. We discuss each significant moderator in 

turn, before addressing the other variables. 

Significant moderators 

We predicted depression would be linked to reduced future specificity of all 

emotional valences, but that the effect would be strongest for positive future 

thinking—a hypothesis based largely on prior empirical findings (e.g., Dickson & 

Bates, 2006; Stöber, 2000). Specificity was indeed most clearly reduced in depression 

for positive future thinking. The discrepancy in the effect across emotional valences 
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was even larger than expected—for neutral future thinking, the effect was small and 

non-significant, and for negative future thinking, the effect disappeared entirely.  

These findings have important implications because they run counter to the 

most influential model of overgenerality in depression: the CaR-FA-X model 

(Williams et al., 2007). This model describes how rumination, functional avoidance, 

and executive dysfunction disrupt the search and retrieval of specific events, and 

although originally applied to overgeneral memory, the same factors should also 

hinder the generation of specific future events (Dickson & Bates, 2005; J. Williams et 

al., 2007), especially in light of emerging neuroscientific evidence that episodic 

memories and future simulations are instantiations of the same underlying process 

(Addis, 2018). The CaR-FA-X model sets up specific predictions regarding valence, 

namely that functional avoidance should result in the truncation of negative future 

thinking to avoid unpleasant or painful fragments coming to mind (Williams et al., 

2007). In contrast, other components in the model such as poor executive function, 

should impact the specificity of future events irrespective of valence. Thus, by this 

account, future thinking of any valence is expected to be overgeneral in depression, 

but negative future thinking should be especially overgeneral. 

Our finding that depressed and dysphoric people exhibited a significant 

reduction in specificity of positive but not negative events runs counter to the CaR-

FA-X model. Rather, this pattern of results may be more parsimoniously explained—

at least in part—by mood-congruence memory effects. Specifically, given that 

imagining specific future events relies on the retrieval of relevant details from memory 

(Schacter et al., 2012), it is plausible that the well-established reduction in the 

accessibility of positive memories with depressed/dysphoric mood (reviewed in Eich, 

1995; Matt, Vázquez, & Campbell, 1992) could alter the ability to generate specific 

positive future events. One way to test this idea would be to examine overgenerality 

of future thinking in individuals with remitted depression; if mood-congruence 

largely accounts for overgenerality, and these individuals are no longer in a negative 
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mood state, they should no longer exhibit the effect. Unfortunately, only two effect 

sizes in the meta-analysis were derived from samples exclusively of participants with 

remitted depression. Although these samples showed no overgenerality, we hesitate to 

draw inferences from so few cases. Future studies comparing the specificity of future 

thinking in those with remitted versus current depression will help to resolve whether 

overgenerality can be better explained by trait or state (e.g., negative mood) factors.  

Whatever the underlying mechanism, these findings have important clinical 

implications. Depressed and dysphoric individuals appear not to suffer a broad 

inability to imagine the future, but rather struggle to imagine specific positive futures. 

It follows that the relatively intact ability to imagine in these individuals might be 

harnessed or directed towards positive future thinking in a way that could be 

beneficial. For example, a recent study showed that the generation of vivid, positive 

mental imagery for planned rewarding activities increased motivation for (and actual 

completion of) those activities, relative to a non-imagery control condition (Renner et 

al., 2019). Such effects might be particularly relevant for depressed and dysphoric 

individuals, who are less likely to plan and engage in rewarding activities, thus 

depriving themselves of potentially positive experiences, and perpetuating low mood 

(Holmes, Blackwell, Burnett Heyes, Renner, & Raes, 2016). The findings of this 

meta-analysis suggest that the underlying capacity to vividly imagine the future is still 

present in depression and dysphoria—and perhaps can be repurposed more 

positively. 

Of the other preregistered moderators, only the effect of categorical versus 

dimensional measures of depression was statistically significant. Studies with 

categorical designs (e.g., healthy controls versus dysphoric subjects) showed a slightly 

stronger relationship between depression and future specificity than studies with 

dimensional designs (e.g., depression measured on a continuous scale such as the BDI-

II). This is surprising statistically, as the dichotomisation of a continuous predictor 

variable—which is what occurs in categorically-designed studies—typically leads to 
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reduced power and underestimation of the strength of relationships (Hunter & 

Schmidt, 1990; Maxwell & Delaney, 1993). A possible explanation is that this 

moderator was confounded by other variables. For instance, studies with categorical 

designs typically encompassed samples with a wider spectrum of depressive symptoms 

(e.g., spanning from healthy controls to MDD patients) than those with dimensional 

designs (e.g., spanning from healthy controls to dysphoric participants). Samples 

spanning a wider spectrum of depression showed a slightly stronger (though not 

significantly different) effect than those spanning a narrower spectrum of depression, 

which may have contributed to the slightly larger effect in categorical than 

dimensional designs. This moderator analysis was the only one substantially impacted 

by outliers, as removal of the five most influential effect sizes (identified via Cook’s 

Di) shifted the result to non-significant. As such, we hesitate to draw any strong 

conclusions about the moderating effect of categorical versus dimensional designs.  

The third and final significant moderator variable was sex: The relationship 

between depression and specificity was weaker in samples with a higher proportion of 

females. Although the analysis was unplanned (exploratory), the effect was strong 

and significant and remained so after the removal of outliers. We are unaware of any 

previous suggestion that the effect of overgenerality may be stronger for depressed 

men than women. Some studies, though, have reported that women tend to generate 

more elaborate, detailed and vivid autobiographical memories than men (Grysman & 

Hudson, 2013), and such a sex difference may extend to the imagination of future 

events (Wang, Hou, Tang, & Wiprovnick, 2011). If this is the case, perhaps women 

have more of a ‘buffer’ against the impacts of depressive symptomatology than men; 

that is, their ability to project richly and specifically into the future may remain intact 

for longer in depression.  

Interestingly, women are also more likely to engage in rumination than men 

(Nolen-Hoeksema & Jackson, 2001). If overgenerality in depression is driven partly 

by rumination, as the CaR-FA-X model suggests, specificity should be particularly 



reduced in women compared to men, and yet we found the opposite—possibly 

pointing to other causes of overgenerality as mentioned above. Our results also 

highlighted the relative lack of males in studies in this area (only 32% of the total 4,813 

participants were men), suggesting future research should aim for more representative 

samples. We propose further examination of sex differences in overgenerality is 

warranted: If men are especially impacted in depression, men might also be especially 

amenable to future interventions that improve prospection. 

Non-significant moderators 

We now turn to the moderator variables that yielded non-significant effects. As 

predicted, the clinical status of participants did not have a significant effect on the 

link between depression and specificity—specificity was impacted whether 

participants had subclinical depression (dysphoria) or a clinical diagnosis of MDD. As 

aforementioned, the effect was marginally stronger in samples that spanned healthy 

to MDD subjects, versus healthy to dysphoric subjects, but the difference was non-

significant. These findings are generally consistent with a dimensional model of 

depression; i.e., that depression varies along a continuum of severity throughout the 

general population, with no sharp distinction in the symptomology of those with 

sub-threshold and above-threshold depression (Ayuso-Mateos et al., 2010). If 

depression is truly continuous, one would also expect to see (small) correlations 

between specificity and depression within groups only with low-mild symptoms, or 

dysphoria, or MDD. Although we did not observe significant effects within these 

subgroups, correlations were similar in magnitude to the summary estimate. 

Considering this, and that these latter subgroups had only few cases, we cannot be 

sure whether the null findings reflect true null effects or simply insufficient power. 

The two other moderator variables relating to participants—comorbid anxiety 

and age—also had non-significant effects. Few studies grouped or excluded 

participants based on comorbid anxiety (each subgroup contained only six effect 

sizes), so little data was available for this analysis, and statistical power was low. It 
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would be worthwhile to examine interactions between the moderators comorbid 

anxiety and emotional valence, as existing research suggests anxious individuals might 

show enhanced specificity for future negative events, but not positive events 

(MacLeod, Tata, Kentish, & Jacobsen, 1997; MacLeod et al., 2005; Morina et al., 

2011). Again, it was not feasible to investigate this question in the current study; 

interaction analyses would require more data. 

As for age, we expected the effect to be stronger in older samples, given future 

thinking in older depressed individuals may suffer compounding effects of normal 

ageing and repeated depressive episodes (King et al., 2010; Schacter, Gaesser, et al., 

2013). That age was non-significant ran contrary to our prediction, but the lack of 

older samples in the meta-analysis may have reduced the likelihood to detect an effect. 

Surprisingly few studies examined overgenerality and depression in older adults (only 

five independent samples had a mean age greater than 50 years), suggesting this 

question could be a key avenue for future research. 

The type of cue used to prompt participants to think about the future was also 

a non-significant moderator. Nonetheless, this analysis did reveal that, when 

considering only effect sizes from studies that used more supportive ‘event’ cues, 

there was no evidence that specificity is reduced in depression. Event cues (e.g., “New 

Year’s Eve” or “Christmas dinner”) arguably provide a scaffold for accessing and 

generating more specific events than single word cues (e.g., “party” or “dinner”; Addis 

et al., 2016). Whether the null result for event cues is due to insufficient data, or 

whether a more supportive scaffold does indeed mitigate overgenerality in depression, 

will need to be addressed in further studies. 

That micro versus macro level measures of specificity also had no significant 

moderating effect suggests overgenerality in depression is robust regardless of the level 

at which specificity is measured. In other words, specificity seems to be similarly 

reduced in depression in terms of the spatiotemporal specificity of events themselves 

as well as the episodic detail or vividness within those events. Similar findings 



emerged for whether specificity and depression were measured by the researcher or 

participant self-report, and whether specificity pertained to future simulations, 

intentions, or plans. That is, reduced specificity was evident in depression regardless 

of differences in these methods or modes of future thinking—again suggesting this is 

a robust effect. 

Are the results biased? 

Interestingly, the overall effect we observed here for future thinking and 

depression (r = -.13) was far smaller than the moderate-large effect sizes reported in 

previous meta-analyses on overgeneral memory and depression. Williams et al. (2007) 

reported a mean Cohen’s d of 1.12 across 12 studies, which translates to a biserial-

correlation of .61, and van Vreeswijk and de Wilde (2004), across 14 studies, reported 

Spearman’s rho correlations of -.66 and .59 between depression and specific positive 

memories, and depression and negative overgeneral memories, respectively. The latter 

meta-analysis did include samples with comorbid psychiatric diagnoses (in addition to 

anxiety), which may have inflated effect sizes compared to samples with depression 

alone. Similarly, in the recent meta-analysis on depression and future specificity by 

Hallford et al. (2018), the reported effect size was large; across the seven included 

studies, Hedge’s g was 0.79. It is difficult to explain the discrepancy in effect sizes, 

particularly as our meta-analysis included the seven studies examined by Hallford et 

al. (2018). Also, one might have expected specificity in depression to be even more 

impacted for future thinking than memory, as imagining novel scenes is more 

cognitively demanding than reconstructing the past (Addis et al., 2016). The 

discrepancies then beg the question: Are the results in the current meta-analysis 

affected by bias? 

Across the four methods we used to assess publication and/or reporting bias, 

results were mixed. On one hand, the funnel plot (Figure 4) revealed a strange pattern 

of a few very large and precise effect sizes—precision that would not be expected from 

the small samples in those studies, and we ensured these effect sizes did not arise from 

48 



obvious misreporting or mistakes in data extraction. Trim-and-fill analysis suggested 

the meta-analysis may have missed additional studies with large effect sizes, meaning 

the true effect size might be larger. On the other hand, a moderator analysis showed 

that unpublished studies had weaker correlations on average than published studies, 

indicating potential publication bias in the other direction; that is, weak or null 

effects might remain hidden in the ‘file drawer’.  

And yet, clouding the picture further, differences in study quality were not 

related to the size of effects, and the p-curve for significant results matched what 

would be expected from a true effect. So, overall, the mixed results make it difficult to 

draw conclusions about bias, although we find no particularly compelling evidence 

that the real effect size should be substantially different to the summary estimate. We 

have confidence in the current estimate as the search process was extensive, the 

number of included effect sizes and total N relatively large, and the analyses included 

multiple measures of specificity, corrected for dependency between outcomes. And, 

importantly, additional analyses were run without outliers to ensure conclusions were 

not impacted by a few extreme studies. 

Future specificity in depression: What else matters? 

While some moderators had a notable effect on the relationship between 

depression and specificity, none came close to explaining all or even most of the 

heterogeneity across studies. What else might account for some of this variability? As 

mentioned, complex interactions between moderators (such as comorbid anxiety and 

emotional valence) may have affected the relationship between future specificity and 

depression, but the small samples in some subgroups precluded our ability to run 

interaction analyses. Other factors not included in the current meta-analysis may have 

also had important moderating effects. Antidepressant medication, for example, 

could mitigate some of the effects of overgenerality in depression. Chronic 

antidepressant treatment has been found to have a neuroprotective effect on the 

hippocampus (Huang et al., 2013), a brain region critical for episodic memory and 

49 



50 

future thinking (Addis & Schacter, 2012) that tends to be reduced in volume in 

depression (Malykhin, Carter, Seres, & Coupland, 2010).  

Participants’ history of depression may be another key moderator, as repeated 

depressive episodes over time could amplify the extent of overgenerality (King et al., 

2010). It might also be valuable to examine the effect of participants’ history of 

therapy, as common therapies such as CBT often involve shifting clients’ perceptions 

of the future (Seligman et al., 2013). Finally, given the multitude of tasks tapping into 

aspects of future specificity (26 different tasks were used across included studies), 

there were likely subtle differences between the tasks not captured by the current 

coding of methodological moderator variables. 

To meta-analyse the effect of antidepressant medication, history of depression, 

or history of therapy would require either access to participant-level data or the 

categorising of depressed participants into subgroups (such as medicated versus non-

medicated), which was rarely done in the included studies. This situation is a clear 

example of the potential benefits of sharing (de-identified) participant-level data22; if 

this information had been collected and shared in some of the included studies, 

moderator analyses could be performed without the need to run additional studies. 

Moreover, running a ‘mega-analysis’ (i.e., on participant- rather than study-level data) 

would reduce the chance of both false positive and false negative effects (Costafreda, 

2009). With online tools such as the Open Science Framework now making it easier 

to share data, we hope it will be possible to conduct more powerful (and thus more 

illuminating) analyses on specificity in depression in the coming years. 

22 Of course, such data sharing is only possible when participants have provided informed consent and 
when data sharing is permissible by a country’s relevant privacy laws. 



Conclusion 

Based on the currently available evidence derived from 46 studies, this meta-

analysis has demonstrated a small but robust association between higher levels of 

depression and the reduced specificity of future thinking. While the magnitude of the 

effect was small, especially compared to previous meta-analyses on overgenerality in 

depression, we do not think it is necessarily trivial; even a small correlation may be 

relevant from a practical and clinical perspective when it relates to a variable as 

consequential as the severity of depression. Indeed, an intervention targeting future 

episodic specificity has already been shown to reduce negative affect, boost positive 

affect, and increase coping behaviours (Jing et al., 2016). This meta-analysis furthers 

our understanding of future thinking in depression and dysphoria by examining the 

people, and the conditions, for which overgenerality is most apparent; namely, 

specificity is most impacted when attempting to imagine positive future events (and 

not at all affected when imagining negative events) and seems to be more severe in 

depressed men than women. We hope future interventions, guidelines, and policies 

can take advantage of these findings to highlight aspects of future thinking that are 

most in need of improvement. Finally, with our data and analysis scripts publicly 

available, we aim to make this meta-analysis transparent—and easily updated as new 

research comes to light. 
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Chapter 3: How Goal-Directed 
Imagination Relates 

to Mental Health 

Gamble, B., Tippett, L. J., Moreau, D.  & Addis, D. R. (in prep). The futures we 

want: How goal-directed imagination relates to mental health.
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Prologue 
Study One yielded novel insights into the relationship between depression 

and the specificity of future thinking. Higher depressive symptoms were reliably 

associated with a small decrease in specificity, but the most notable finding related to 

emotional valence: specificity in depression was greatly reduced for positive events, 

but not at all for negative or neutral events. In one sense, this meta-analysis was very 

broad in that we included studies on all types of future thinking, whether relating to 

simulation, planning, or intentions. In another sense, the meta-analysis had a narrow 

focus on only one aspect of future thinking: specificity. The approach of Study Two 

was essentially the inverse. We homed in on just one type of future thinking: that 

related to personal goals, given the many reasons to believe that goal-directed future 

thinking may be especially relevant to mental health. At the same time, we took a 

wide approach to the various aspects of future thinking, by examining many of these 

aspects simultaneously. Episodic simulations can vary along many dimensions, from 

vague to specific, positive to negative, fragmented to coherent, and first person to 

third person. Goals themselves can also range on many dimensions, which is apparent 

even from the few examples listed above (p. 5). For example, goals themselves can also 

be vague (“make the most of my opportunities”) or specific (“losing 2kgs), and can be 

directed towards something positive (e.g., “learn a new language”) or away from 

something negative (“not to become my mum!”). By examining individual 

differences in many aspects of goal setting and goal-directed simulation, we aimed to 

see which, and to what extent, these variables were associated with important mental 

health outcomes. 



Introduction 
From learning a new language to making new friends, most people possess at 

least a few personal goals that they hope will become a reality. Given the myriad 

definitions of ‘goals’ it is worth first clarifying that by goals we mean an individual’s 

ambitions, dreams, or aims that they are currently or intending to work towards, that 

are personally meaningful, require some effort to be realised, and are realistically 

achievable (cf. with fantasy; Oettingen, 2012). Goals provide structure to life, 

directing action and motivating engagement (Little, 1989; Seligman, 2011). Indeed, it is 

widely agreed that the pursuit of personal goals is fundamental to subjective well-

being (Klinger, 1977; Klug & Maier, 2015; Wiese, 2007). For many people, it is 

inherently rewarding to accomplish small steps on the way to a goal, and to 

experience positive, anticipatory feelings of energy and excitement as goals draw 

nearer (Emmons, 1986). Of course, achieving a goal itself can also be rewarding, giving 

rise to a sense of mastery or attainment—which are core components of some models 

of well-being (e.g., Seligman, 2011).  

Goal setting and mental health 

Many studies from social, clinical, and positive psychology have linked 

individual differences in goal setting to mental health—at both the high and low ends 

(reviewed in MacLeod, 2017). Here, we focus on links with well-being and depressive 

symptoms. One of the earliest studies in this area found that happiness was related to 

pursuing a greater number of goals, i.e., ‘goal fluency’ (Wessman & Ricks, 1966); since 

then, having meaningful goals across a wide variety of life domains has been proposed 

as a protective factor against depression (Champion & Power, 1995). Depression has 

also been linked to having fewer ‘approach’ goals and motives (i.e., focused on 

reaching something positive) but not more ‘avoidance’ goals and motives (i.e., 

moving away from something negative; e.g., Dickson & MacLeod, 2004a). Depressed 

individuals may also view their personal goals as more important to their future 
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happiness and sense of identity (Street, 2002b) whilst simultaneously viewing goal 

attainment as less likely and less under their control (Dickson, Moberly, & 

Kinderman, 2011). Individuals who set more specific (e.g., ‘run a marathon next 

April’) rather than abstract goals (e.g., ‘I want to be fit) also tend to score higher on 

positive affect and purpose in life (Dickson & Moberly, 2013; Freund & Baltes, 2002). 

Finally, the pursuit of goals that are more intrinsically rewarding and autonomously 

motivated has been found to predict higher well-being and fewer depressive 

symptoms (Sheldon & Elliot, 1999; Winch, Moberly, & Dickson, 2014). In short, 

there is a wealth of evidence that many dimensions of goal setting and pursuit are 

linked to important mental health outcomes. 

Imagination and mental health 

“I dreamed of it, ceaselessly and vividly… so that I 

could more clearly picture to myself how I would 

act when the time came. I was full of enthusiasm. 

More and more my intended action began to seem 

both likely and possible.”  

 —Fyodor Dostoevsky (1864/2010; p. 61) 

One of the cognitive tools at our disposal to assist in goal pursuit is episodic 

simulation: the mental construction of possible future event(s) in one’s life (Addis, 

2018; Schacter & Addis, 2007). Episodic simulation (which we use interchangeably 

with the term ‘imagination’) involves flexibly accessing and integrating details from 

episodic memory to create novel scenarios. Simulations can range from the mundane 

(e.g., picking up groceries on the way home) to the meaningful (e.g., envisioning what 

life might be like in another city, in a new job, or with a different partner). We can 

imagine the steps leading up to a goal, to plan and prepare for contingencies, or can 

visualise the outcome of goal attainment (Taylor et al., 1998). Simulation is not always 

clearly adaptive; it can take the form of purposeless mind-wandering or fantasy, 

which can come at the cost of demotivation (reviewed in Mooneyham & Schooler, 

2013; e.g., Oettingen, Mayer, & Portnow, 2016; Pham & Taylor, 1999). Nonetheless, 



many of our everyday imaginings are constructive, purposeful, and directed towards 

the futures we want (Andrews-Hanna et al., 2013; McMillan et al., 2013). 

As with goal setting, individual differences in simulation have been linked to 

important functional outcomes. In depression, for example, episodic simulation of 

positive future events tends to be less specific and detailed (Gamble, Moreau, Tippett, 

& Addis, 2019), and mental imagery is often experienced from an observer (third-

person) rather than field (first-person) perspective (Holmes et al., 2016). Individuals 

who are able to more vividly imagine positive scenes in their future also tend to be 

more optimistic (Ji, Holmes, & Blackwell, 2017). Such studies have typically required 

participants to imagine future scenes generally—not scenes related to their own goals. 

We think the latter may be especially relevant to functioning: generating more vivid 

mental imagery about one’s personal goals is thought to increase the perceived 

likelihood of goal attainment (Kahneman & Tversky, 1982) and produce stronger 

feelings of anticipation (Holmes & Mathews, 2010). Moreover, three recent 

experimental studies have shown that positive imagery interventions, relative to non-

imagery control conditions, can increase anticipatory pleasure and engagement in 

rewarding behaviours in depression (Hallford, Sharma, & Austin, 2019; Renner et al., 

2017) and amplify motivation for personal goals (Renner et al., 2019). Clearly, goal-

directed imagination is an important ability, and warrants further investigation. 

Present study 

Given the adaptiveness of imagination, and the value of personal goals, 

surprisingly little is known about individual differences in goal-directed imagination, 

and how these relate to mental health (Gerlach, 2013). For example, do people with 

higher well-being simulate their goals differently than people with lower well-being or 

depression? If so, what are those differences? Do certain ‘styles’ of simulation predict 

actual goal progress or change in mental health over time? The present study aims to 

address these questions, and to extend the current literature in several ways. 
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First, considering the plethora of variables that have been studied in relation to 

goal setting and imagination, we developed a new task to assess many of these 

variables simultaneously. This task allowed for examination not only of which 

variables relate to mental health, but of the relative magnitude of those associations. 

Second, given that each person possesses a unique constellation of goals (Klinger, 

1977), we took an ideographic approach, having participants imagine scenes related to 

their own goals—in an effort to increase ecological validity. Third, although many 

studies in this area have used categorical designs (e.g., depressed patients vs controls), 

depressive symptoms exist along a continuum of severity throughout the population 

(Ayuso-Mateos et al., 2010); we thus employed a correlational design. And fourth, it 

has been suggested that a thorough examination of mental health should account for 

both positive and negative dimensions of experience (MacLeod, 2017), so we included 

measures of both well-being and depressive symptoms. 

We had specific directional hypotheses for many of the goal setting and 

simulation variables and their relationship to mental health; these are shown in the 

Results section, together with quantified evidence for each. In brief, based on the 

findings discussed above, we predicted that higher well-being and lower depressive 

symptoms would be associated with: (1) having goals that were more specific, 

attainable, under control, approach-focused, intrinsically rewarding, varied across life 

domains, and less central to one’s identity; and (2) goal-directed imagination that was 

more detailed, vivid, sensory, process-focused, positive, seen from a field (rather than 

observer) perspective, less fragmented, and less negative. In addition to these 

confirmatory analyses, we also explored which aspects of goal setting and imagination 

predicted later goal progress and change in mental health over time. 



Method 
Our hypotheses, design and analysis plan were preregistered on the Open 

Science Framework (OSF) prior to data collection (osf.io/8jgd4). The analysis script, 

variables codebook, de-identified summary data, and other relevant files for this 

project are also available online (osf.io/vycrw); we provide links to specific files 

throughout the following sections. All analyses were run using R (Version 3.6.0; R 

Core Team, 2019); the R packages used for data cleaning, analyses and visualisations 

are listed in the analysis file (osf.io/bhyk7). 

Participants 

Participants were 153 adults from the general Auckland community (98 females; 

2 gender diverse; age: M = 26.0 years, SD = 5.8; years of education: M = 17.0 years, 

SD = 3.0). The sample was highly diverse, with participants born in 34 countries 

including New Zealand (24.2%), India (14.4%), China (7.2%), the Philippines (7.2%), 

and the USA (6.5%); additional demographic data are available at osf.io/bhyk7. The 

target sample size was determined a priori to provide 80% power to detect small-

medium sized correlations (rho = .2) at α = .05. This effect size was not based on prior 

findings, which are often inflated due to publication bias, but on the smallest effect 

size of interest (Lakens & Evers, 2014). 

Participants were recruited via flyers posted around the University of Auckland 

(UoA) campus and broader community, emails and social media posts to relevant 

groups, online advertising on the UoA Psychology Research page, and by word-of-

mouth. To encourage a sample spanning a spectrum of mental health, some 

advertisements were targeted at individuals with depressive symptoms, while others 

were worded more generically (see osf.io/nsfc7 for examples). Inclusion criteria were 

18-50 years of age, no history of neurological or psychiatric conditions (other than 

depression/anxiety, but including substance use disorders) and fluency in English. An 

additional four participants attended the session but had not disclosed during
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screening information indicating they did not meet inclusion criteria (due to a history 

of epilepsy, a history of drug addiction, current alcohol addiction, and an insufficient 

level of English); these participants were excluded from analyses. All participants 

received a $25 grocery voucher and those who completed the online follow-up survey 

(n = 136; 88.9%) also entered a draw to win one of two $250 grocery vouchers. Written 

informed consent was obtained from all participants (including permission to share 

their de-identified summary data on the OSF) and the study was approved by the 

UoA Human Participants Ethics Committee (ref: 019029). 

Procedure 

Participants were pre-screened for eligibility via a brief form sent over email 

(osf.io/kwt8f). Sessions were conducted one-on-one by the first author in an 

interview room at the UoA and lasted around 2.5 hours, with breaks offered 

whenever needed. Sessions comprised four parts: (a) demographics and screening (15 

min); (b) goal setting and simulation (60 min); (c) well-being and mood 

questionnaires (15 min); and (d) a cognitive battery (60 min). An overview of the 

entire task flow can be viewed at osf.io/qmvsj. To reduce any potential order effects 

of the tasks, sections were counterbalanced so that participants completed either {a, b, 

c, d} or {a, d, c, b}. We administered the cognitive battery to explore later which 

cognitive abilities may relate to simulation, but this question was beyond the scope of 

the current paper and is not mentioned further (data are available at osf.io/6eqt7). 

Measures 

Demographics and screening. After obtaining informed consent, the 

experimenter conducted the Structured Clinical Interview for DSM-5 Research 

Version (SCID-5-RV; First, Williams, Karg, & Spitzer, 2015), which was shortened to 

include only those questions relevant for the current study. Specifically, we 

administered questions from the Nonpatient Overview to collect demographics (age, 

educational and occupational history) as well as medical information (e.g., history of 

psychiatric conditions) to screen more thoroughly for study eligibility; and questions 

59 



from Module A to derive researcher-based diagnoses for major depressive episode 

(current or past; A1-53). 

Goal setting and simulation. We developed a comprehensive new measure of 

ideographic goal setting and simulation, the Goal-Directed Simulation Task (GDST). 

Altogether, the GDST yielded 14 variables related to goal setting and 14 variables 

related to goal-directed simulation. These are outlined below but see the variables 

codebook online (osf.io/xzt4k) for a more thorough description of each variable and 

how it was scored. The GDST was delivered online via Qualtrics; the .qsf file is 

available for reuse or adaptation (osf.io/q6nyr). 

The task began with the experimenter at the computer and the participant 

opposite. Participants were told they would be asked to think of goals they wanted to 

achieve in their life over three time periods (short-, medium-, long-term) and goals 

were defined as ‘important aims, dreams or ambitions that you’re working towards, 

or planning to work towards, in your life.’ We instructed that goals should be 

personally relevant, plausible, and specific, and gave examples of a non-specific (‘I 

want to be happy’) and specific goal (‘I want to pass my end of term exams’) in line 

with Belcher and Kangas (2014). Short-term goals were defined as ‘goals you want to 

achieve over the next few weeks’, medium-term goals as ‘…over the next few months’ 

and long-term goals as ‘…more than one year from now’. The purpose of including 

multiple time periods was not to examine temporal differences per se (although that 

could be later explored) but to obtain a more representative assessment of goal setting 

and simulation across time—in other words, to increase content validity. 

Participants were given 60 seconds to verbally name as many of their short-

term goals as possible and then, with no time limit, were asked to choose the two 

most important of those goals (following Steca et al., 2016); meanwhile the 

experimenter entered all goals generated into Qualtrics. The process was repeated for 

medium- and then long-term goals. After this goal generation phase, the participant 

sat at the computer and was presented with seven questions about each of their six 
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chosen goals. The order of goals and questions was randomised to reduce any effects 

of temporal sequence or repetitive presentation on responses. The seven questions 

tapped into the variables of perceived attainability, sense of control, degree of 

difficulty, expected joy (if the goal is achieved), expected sorrow (if the goal is not 

achieved), importance of the goal, and centrality to the participants’ identity. 

Response options were presented on 0-100 horizontal scales (e.g., 0 = ‘not at all’; 100 

= ‘extremely’); participants were also asked to write a few words about their 

underlying motive for each goal in a text box.  

The six chosen goals for each participant (a total of 918 trials) were later scored 

on an additional six variables by a trained research assistant, who was blind to study 

hypotheses and the identity of participants. The six variables were goal specificity, life 

domain, whether the goals were intrinsically or extrinsically focused, whether goals 

and motives were approach or avoidance, and whether motives were autonomous or 

controlled. More information about how each of these variables was scored can be 

found in the online scoring manual (osf.io/ 6k7yt). To assess inter-rater reliability the 

first author scored a random subset of 10% of trials (n = 92); Cohen’s kappa for each 

variable was as follows: specificity (.66), life domain (.84), intrinsic vs. extrinsic (.86), 

approach vs. avoidance goals (.73), approach vs. avoidance motives (.71), and 

autonomous vs. controlled motives (.89). These scores indicated moderate (.60 –.79) 

and strong (.80–.90) inter-rater reliability according to McHugh’s (2012) grading 

system. The total number of goals generated across the three time periods was also 

taken as a measure of goal fluency. 

For the simulation phase of the GDST, participants were presented with each 

of their six important goals in random order and given three minutes to imagine and 

verbally describe a specific future scene or scenes in their life, related to that goal. 

Participants were instructed to imagine and describe the scene(s) in as much detail as 

possible and were told that the scene(s) could occur before or after achieving the goal, 

as long as they were in the future. We instructed that participants should project 
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themselves into the scenes as though they were really there, and could use all of their 

senses; i.e., describe what they could see, hear, feel, taste, and smell. If participants 

were silent for longer than 30 seconds or struggled to generate a specific scene (e.g., if 

they provided only semantic information) they were given up to three generic 

prompts per goal to remind them of the task, such as, ‘When you think about this 

goal, are there any particular scenes or images that come to mind?’ 

In addition to their six chosen goals, participants also simulated scenes related 

to two pre-defined control goals, which were randomly selected from a set of three 

previously used by Vincent, Boddana and MacLeod (2004): ‘getting on well with 

someone close to you’, ‘feeling good about yourself’, or ‘having an enjoyable job’. 

Including these control goals allowed for possible future analysis of nomothetic 

simulation (i.e., uninfluenced by the idiosyncratic nature of personal goals 

themselves), though the present paper is focused only on participants’ six ideographic 

goals. Presentation was again counterbalanced so that control goals appeared before 

or after personal goals. All verbal descriptions were recorded and later transcribed for 

scoring. After each simulation, participants were presented with a further seven 

questions, again in random order and on 0-100 scales, about the simulation itself. 

These questions related to the variables of positivity, negativity, vividness, detail, 

clarity, fragmentation, and perspective (first vs. third person); exact wording of 

questions can be seen in the online codebook (osf.io/xzt4k).  

Transcriptions were later scored by the research assistant to examine the degree 

to which the simulation was focused on the ‘process’ or ‘outcome’ of the goal, in line 

with the distinction proposed by Taylor et al. (1998). More specifically, we assessed 

the proportion of total words generated that were related to the steps leading up to 

the goal (i.e., process) vs. to achieving the goal or the time after (i.e., outcome). Words 

not obviously related to either process or outcome were not coded. To assess inter-

rater reliability the first author scored a random subset of 10% of simulations (92 



trials); Cronbach’s α was .83 for process words and .79 for outcome words, indicating 

moderate-strong reliability.  

Finally, transcriptions were also analysed using the Linguistic Inquiry and 

Word Count Dictionary (LIWC; Pennebaker, Booth, Boyd, & Francis, 2015), which 

Hach, Addis and Tippett (2016) have previously used as an objective, micro-level 

measure of the episodic detail of simulations. We used the LIWC to count the 

number of words in transcriptions falling into five pre-defined categories: negative 

and positive words were used as additional measures of emotional valence; perceptual 

words (i.e., related to seeing, hearing, feeling) as a measure of how ‘sensory’ 

simulations were; space-related words as a measure of ‘spatial coherence’; and present-

focused words as a measure of engagement during the simulation (following Park, St-

Laurent, McAndrews, & Moscovitch, 2011).  

All participants verbally confirmed throughout the session that they 

understood the tasks, and the experimenter was present in the room to answer any 

questions. No goals or simulations were excluded from subsequent analyses as we 

considered any variation in aspects of these responses, such as lack of specificity or 

detail, as directly relevant to the research questions; in other words, this variability 

was the very topic of interest. 

Well-being and mood questionnaires. We assessed well-being using the 

PERMA-Profiler (Butler & Kern, 2016), a 23-item self-report on the five ‘pillars’ of 

well-being: positive emotion, engagement, relationships, meaning, and 

accomplishment (Seligman, 2011). Questions included, for example, ‘How often do 

you feel positive?’ (0 = never; 10 = always) and ‘To what extent do you feel loved?’ (0 

= not at all; 10 = completely). Participants’ overall well-being score ranged from 0-160 

(from low to high well-being) and was calculated from the sum of responses from 

three questions from each pillar and one more general question about happiness. The 

PERMA-Profiler has excellent internal reliability (Cronbach’s α = .94) and good test-

retest reliability (Pearson’s r ranges from .69 - .88; Butler & Kern, 2016). 
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We measured depressive symptoms using the Centre for Epidemiological 

Studies Depression Scale-Revised (CESD-R; Eaton, Smith, Ybarra, Muntaner, & 

Tien, 2004), a 20-item self-report on depressive symptoms over the past two weeks 

(e.g., ‘My appetite was poor’ and ‘I could not shake off the blues’). Five response 

options were provided: 0 = not at all or less than one day; 1 = one to two days; 2 = 

three to four days, 3 = five to seven days, and 4 = nearly every day for two weeks, 

yielding a total score of 0-80 (0 = absence of symptoms; 80 = severe depression). This 

continuous score was our main outcome of interest for depressive symptoms, 

although we also used the algorithm from Eaton et al. (2004) to classify each 

participant into one of five categories: meets criteria for major depressive episode 

(MDE), probable MDE, possible MDE, subthreshold depressive symptoms, or 

symptoms of no clinical significance. The CESD-R has excellent internal reliability 

(Cronbach’s α = .92) and the classification scheme yields base-rates of depression in 

line with epidemiological studies (Van Dam & Earleywine, 2011). We also 

administered a brief 7-item self-report measure of anxiety (GAD-7; Spitzer, Kroenke, 

Williams, & Löwe, 2006) to allow for later exploratory analyses, but anxiety was 

beyond the scope of the present paper and is not included in our analyses (anxiety 

data are available in the ‘GAD7’ tab at osf.io/6eqt7). 

Follow-up survey. Two months after the session, participants were emailed a 

link to a brief follow-up survey on Qualtrics to be completed remotely on a 

computer, tablet, or smartphone. The survey involved re-taking the well-being and 

mood questionnaires and responding to two statements about progress made so far 

on each of the six chosen goals; surveys were personalised to include participants’ own 

personal goals. The two statements were ‘I have made a great deal of progress 

concerning this goal’ and ‘I have had quite a lot of success in pursuing this goal’ (from 

Steca et al., 2016), with responses made on 0-100 scales (0 = completely disagree; 100 = 

strongly agree). As described a priori, the mean of these two responses was used as the 

main measure of goal progress. The order of the four blocks in the follow-up survey 



(i.e., well-being, depressive symptoms, anxiety, and goal progress statements) was 

randomised, as was the order of goals and the two progress statements (see the task 

flow document at osf.io/qmvsj). 

Inference 

As planned, we used Bayesian statistics for our primary analyses. A Bayesian 

approach allowed for quantification of the evidence for null effects (i.e., ‘evidence of 

absence’) rather than only failing to reject the null (‘absence of evidence’). This 

approach was particularly important in the present study as we were equally 

interested in quantifying the presence or absence of effects. We used default non-

informative Cauchy priors for the Bayesian correlational analyses. The primary 

statistic for inference was the Bayes factor (BF10), representing the relative evidence 

for an effect (in either direction) vs. no effect. For example, a BF10 of 4.34 can be 

interpreted as an effect being 4.34 times more likely than no effect given the data. We 

interpreted BF10 values of 3–10 as substantial evidence for an effect, 10–30 as strong 

evidence, 30–100 as very strong evidence, and >100 as extreme evidence (see for 

example Lee & Wagenmakers, 2013). The same criteria were applied but inversely to 

evidence for a null effect (i.e., BF10 values of ⅟3–⅟10, ⅟10–⅟30, ⅟30–⅟100, and <⅟100, 

respectively). BF10 values of ⅟3–3 were taken as insufficient evidence to draw any 

conclusions. For the confirmatory analyses, the corresponding frequentist findings 

are also presented for comparison. As planned, we did not correct for multiple 

comparisons given that (i) we had a separate and specific directional hypothesis for 

each analysis; (ii) the focus of Bayesian inference is on quantifying relative evidence 

rather than controlling error rates; and (iii) all confirmatory analyses were 

preregistered and fully reported, which mitigates the multiple comparison problem 

(Cramer et al., 2016). 
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Results 
Preliminary analyses 

Missing data. No data relating to well-being or depressive symptoms were 

missing or incomplete. A small number of data points relating to goal setting and 

simulation were missing due to some goals and motives that were too ambiguous for 

the research assistant to classify into one of the specified categories. This was the case 

for some motives scored for approach vs avoidance (3.7% of trials) and autonomous 

vs. controlled (1.6%), and for some goals scored for specificity (2.2%), intrinsic vs. 

extrinsic (1.0%), and approach vs. avoidance (0.2%). In all instances, we imputed these 

missing data based on the mean of the participant’s other scores for each variable. 

The two-month follow-up surveys were completed by 136 participants (88.9% 

of the sample). We ran logistic regression analyses to check if completion vs. non-

completion of surveys as a binary outcome was related to other key variables of 

interest; if so, it may have indicated non-random sampling at Time 2. We found no 

evidence that survey completion was related to Time 1 scores on well-being, b = -0.10, 

p = .422, depressive symptoms, b = 0.10, p = .634, or any goal setting and simulation 

variable, all ps > .05. Follow-up surveys thus appeared to be missing at random, at 

least relative to baseline scores. 

Assumptions check. Following the preregistered decision tree (osf.io/2mvds), 

we checked whether the main confirmatory analyses (i.e., correlations between goal 

setting and simulation and well-being and depressive symptoms) met criteria for 

parametric or non-parametric analysis. For all the correlations of interest, Shapiro 

Wilk’s tests showed evidence of non-normality of residuals, indicated by W < .99 and 

p < .05. Visual inspection of the QQ-plots further suggested that the distribution of 

residuals was non-normal (section 3.1 of the analysis file at osf.io/bhyk7). These 

preliminary tests indicated that all subsequent correlational analyses should be non-
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parametric; thus, rather than Pearson’s R, we used Kendall’s tau1, a method of rank-

order correlation that is robust to non-normality. To calculate Kendall’s tau we used 

the ‘psych’ package (Version 1.8.12; Revelle, 2019) and to calculate the associated Bayes 

factors, credible intervals and posterior distributions we used a function created by 

van Doorn et al (2018). Kendall’s tau is robust to the presence of outliers; nonetheless, 

as planned, we inspected all data points with an SD above 3.0 to determine if they 

may have resulted from researcher error or participant non-compliance. All outliers 

appeared to be legitimate scores and so all data points were included in the analyses. 

Descriptive statistics 

Well-being and depressive symptoms. The sample encompassed a wide 

spectrum of well-being (M = 109.2; SD = 24.2; range = 37–147) and depressive 

symptoms (M = 13.6; SD = 14.6; range = 0–67) as measured on the PERMA-Profiler 

and CESD-R, respectively. Well-being and depressive symptoms were strongly 

negatively correlated (r = -.44, BF10 > 10000). The distribution of well-being scores 

was similar to base-rates reported in a previous large validation study (M = 112.3; SD = 

26.6; Butler & Kern, 2016); a t-test showed no difference between that and our 

sample, Mdiff = -3.1, t(32,117) = -1.58, BF10 = 0.84. Levels of depressive symptoms were 

also consistent with base-rates in the general population (M = 10.3; SD = 11.7; Van 

Dam & Earleywine, 2011) and a t-test again showed no difference, Mdiff = 3.3; t(7,122) 

= 2.77, BF10 = 1.35. Based on the CESD-R’s algorithmic classification, 10 participants 

met criteria for MDE (6.5% of the sample), four for probable MDE (2.6%), four for 

possible MDE (2.6%), 23 for subthreshold symptoms (15.0%) and 112 for symptoms of 

no clinical significance (73.2%). We corroborated these classifications by comparing 

1 While Spearman’s rho is a more common non-parametric correlation than Kendall’s tau, this 
preference in the literature is due more to historical than statistical reasons; the latter test is thought to 
be more robust, efficient, and interpretable (Croux & Dehon, 2010). 



them with researcher-based diagnoses from the SCID-5-RV; based on the latter, 17 

participants met criteria for current MDE (11.1% of the sample). Cohen’s kappa was 

.65, indicating moderate convergence of CESD-R and SCID-5-RV diagnoses. Overall, 

these results suggested adequate variability in well-being and depressive symptoms in 

our sample to be able to examine links with the other variables of interest. We also ran 

paired t-tests to explore any overall changes in mental health from Time 1 to Time 2, 

and found no change in well-being, Mdiff = -0.15, t(135) = -0.12, BF10 = 0.10, or 

depressive symptoms, Mdiff = 0.52, t(135) = 0.68, BF10 = 0.12. 

Goal setting and simulation variables. On average, participants generated 17.2 

goals across the three time periods (SD = 5.0; range = 9–35) and all participants were 

able to name at least two goals for each time period. In general, the six chosen goals 

for each participant were rated as highly attainable (M = 76.5; SD = 11.5; range = 36.7–

99.8) and personally important (M = 78.3; SD = 11.6; range = 51.5–100). Most goals 

(53.2% of the 918 trials) related to the life domain of work and education (e.g., ‘getting 

a job after I graduate’). The rest of the goals were categorised as follows: close 

relationships: 9.6% (e.g., ‘having a happy family’); hobbies and growth: 7.5% (e.g., 

‘continue reading books at a book per week’); health and fitness: 6.9% (e.g., ‘fully 

recover from my injury’); home life: 6.4% (e.g., ‘get rid of my agapanthus in the front 

yard’); travel: 6.1% (e.g., ‘book a flight to Thailand for April next year’); money: 4.8% 

(e.g., ‘clear off debt’); emotions and feelings: 2.5% (e.g., ‘trying to feel better with 

myself’); social life: 1.5% (e.g., ‘see my new friends’); community and volunteering: 

1.4% (e.g., ‘educate younger people about primates’); and spirituality and religion: 

0.1% (‘get initiated into the Hare Krishna movement’).  

Overall, aspects of goal setting and simulation showed a large degree of 

variability across participants, with the exception of goals and motives scored for 

approach vs. avoidance. Only 4.5% of goals and 8.7% of motives were classified as 

avoidance, suggesting it may be difficult to detect links between these and other key 
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variables. Full descriptive statistics for all goal setting and simulation variables are 

presented in section 2.5 of the analysis file (osf.io/bhyk7). 

Confirmatory analyses 

The confirmatory analyses (i.e., planned and with preregistered predictions) 

refer to correlations between the 28 goal setting and simulation variables and 

concurrent well-being and depressive symptoms. The specific directional hypothesis 

for each correlation, and whether or not that hypothesis was supported by the 

findings, is shown in Figure 5. All correlations (as Kendall’s tau) and their 95% 

credible intervals and Bayes factors are also presented in Figure 5. Posterior 

distributions of the Kendall’s tau values can be viewed in section 4.1 of the analysis file 

(osf.io/bhyk7). For comparison, the frequentist versions of these analyses are also 

available in section 4.4.2 of the analysis file (and in Figure S9 in the appendices). In 

general, the frequentist analyses were less conservative than the planned Bayesian 

analyses, and would have resulted in more of our predictions being labelled as 

‘correct’ (i.e., 18/46 vs. 22/46 predictions inferred as correct from the Bayesian versus 

frequentist analyses, respectively).2 

Goal setting and well-being. Of the 14 goal setting variables, there was 

extremely strong evidence that attainability and sense of control were positively 

correlated with well-being (in line with predictions), as was expected joy (for which 

we had made no prediction). There was substantial evidence that the degree to which 

2 In interpreting the magnitude of effect sizes throughout the results section, we suggest readers refer to 
the new benchmarks proposed for correlational analyses in psychology by Funder and Ozer (2019). 
Although these refer to Pearson’s correlations, Kendall’s tau values are typically lower than r, making 
our interpretations slightly more conservative. The benchmarks are as follows: r = .05 is a very small 
effect, r = .10 a small effect, r = .20 a medium effect, r = .30 a large effect, and r = .40 a very large effect. 



Figure 5.  Correlations (as Kendall’s tau) between the 28 goal setting and simulation variables (from the Goal-Directed 
Simulation Task) and concurrent well-being (left) and depressive symptoms (right). Darker green and orange shading reflect 
stronger positive and negative correlations, respectively. Bayes factors (BF10) > 3 show evidence for an effect (in either 
direction); BF10 < ⅓ show evidence for a null effect. The directions of preregistered predictions are depicted as arrows (up and 
green when positive; down and red arrows when negative) and dashes indicate variables for which no prediction was made. In 
the ‘Correct?’ column, tick icons represent correct predictions (evidence for an effect in the predicted direction), cross icons 
depict incorrect predictions (evidence for the opposite effect or the null); and question marks depict insufficient evidence to 
draw a conclusion. *=a self-report variable; LIWC= Linguistic Inquiry and Word Count; CI=95% credible intervals. 
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goals were central to participants’ identity was positively correlated with well-being 

(we had predicted a negative correlation). Another six goal setting variables yielded 

substantial evidence for having no relationship with well-being, while the remaining 

four goal setting variables did not yield conclusive evidence either way. Overall, of 

the 10 directional hypotheses made regarding links between goal setting and well-

being, only two were correct (i.e., evidence for an effect in the predicted direction), 

five were incorrect (i.e., evidence for either the null or an effect in the opposite 

direction), and three inconclusive (i.e., no substantial evidence either way). 

Goal setting and depressive symptoms. There was extremely strong evidence 

for a negative correlation between depressive symptoms and attainability (as 

predicted), and strong evidence for a negative correlation between depressive 

symptoms and expected joy (no prediction was made). In addition, there was 

substantial evidence for depressive symptoms being positively correlated with 

perceived goal difficulty (as predicted), number of life domains, and having more 

autonomous motives (for the latter two variables, we had predicted the opposite). 

There was substantial evidence for a negative correlation between sense of control 

and depressive symptoms (as expected). Five goal setting variables showed substantial 

evidence for no relationship with depressive symptoms and the remaining three were 

inconclusive. Of the 10 directional hypotheses made regarding links between goal 

setting and depressive symptoms, three were correct, four incorrect, and three 

inconclusive. 

Goal-directed imagination and well-being. Of the 14 variables related to goal-

directed simulation, there was extremely strong evidence that clarity, detail, vividness, 

and positivity were positively correlated with well-being, and that negativity was 

inversely correlated with well-being (all as predicted). There was also substantial 

evidence that fragmentation was negatively correlated with well-being (as predicted). 

There was evidence for the absence of a relationship between well-being and four 

simulation variables, and evidence for the remaining four variables was inconclusive. 
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Overall, of the 13 directional predictions made regarding goal-directed simulation and 

well-being, six were correct, three incorrect, and four inconclusive. 

Goal-directed imagination and depressive symptoms. There was strong 

evidence that negativity (as measured by both self-report and the LIWC) was 

positively correlated with depressive symptoms (as predicted). Unexpectedly, there 

was also strong evidence that engagement (as measured on the LIWC) was positively 

correlated with depressive symptoms; we had predicted the opposite effect. There was 

substantial evidence that the variables process-focus, clarity, detail, vividness, and 

positivity were negatively correlated with depressive symptoms (as predicted). There 

was evidence for no relationship between depressive symptoms and perspective: first 

vs. third person, as well as the three other variables measured on the LIWC (positivity, 

sensorialness, and spatial coherence); we had predicted negative correlations. The two 

remaining variables, fragmentation and outcome-focus, showed only inconclusive 

evidence. Of the 13 directional predictions made regarding goal-directed simulation 

and depressive symptoms, seven were correct, five incorrect, and one inconclusive. 

Exploratory analyses 

Factors of goal setting and imagination. Next, we explored whether aspects of 

goal setting and imagination at Time 1 predicted goal progress and change in mental 

health at a two-month follow-up. However, with so many Time 1 variables, it was 

impractical to run these analyses on every aspect of goal setting and simulation 

separately (potentially 84 analyses). We thus reduced the dimensionality of goal 

setting and simulation variables via Bayesian exploratory factor analysis (BEFA: 

Conti, Fruhwirth-Schnatter, Heckman, & Piatek, 2014). This method also allowed us 

to explore whether aspects of these processes might be more parsimoniously 

explained by broader underlying factors. For example, ‘detail’ and ‘vividness’ have 

often been used interchangeably in studies of simulation (see Gamble et al., 2019, for a 

meta-analysis), though we are not aware of any empirical justification to do so, and it 

is unknown how closely these terms relate to other concepts, such as ‘fragmentation’. 
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We reasoned that such variables might be explained by a broader underlying factor 

reflecting the ‘clarity’ of simulations. 

We used BEFA as it has been shown to vastly outperform traditional methods 

of factor analysis (Conti et al., 2014). BEFA uses Markov chain Monte Carlo with a 

Metropolis-Hastings algorithm to simultaneously estimate the latent factor structure, 

the allocation of variables to factors, and factor loadings. The model is dedicated (i.e., 

each variable loads onto only one factor) and factors are allowed to correlate. BEFA 

was run using the ‘BayesFM’ package in R (Version 0.1.2; Piatek, 2017) and requires 

the specification of a number of prior parameters relating to, for example, plausible 

values for the number of factors (K) and correlations between the factors (section 5.1.2 

of the analysis file: osf.io/bhyk7; see R package documentation for the equations for 

each parameter). Note that the prior specification can have a substantial impact on 

the factor structure revealed (Conti et al., 2014); we simulated plausible prior 

distributions using built-in functions in the ‘BayesFM’ package, based on the number 

of manifest variables included (n = 28) and a specified maximum number of latent 

factors (Kmax = 8). The sampler was run for 100k iterations (40k burn-in) and the 

Metropolis-Hastings acceptance rate was .36. A clear six-factor solution emerged 

(K = 6; probability: .93), and although the most likely identification matrix had only a 

low posterior probability of .05 (relative to all the possible models visited by the 

sampler), the next nine most likely models revealed overall similar solutions, with all 

suggesting six factors.  

The first three factors related primarily to the goal setting process (see Figure 6) 

and were labelled and interpreted as follows. ‘Attainability’ reflected the perceived 

likelihood of goal achievement and sense of control over the outcome of goals. 

‘Importance’ reflected the extent to which goals were important and central to 

participants’ identity, as well as the likely impact of goal achievement (in terms of 

expected joy) or failure (in terms of expected sorrow). ‘Extrinsic Drive’ represented 

the extent to which goals were externally-focused (rather than being intrinsically 
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rewarding) and motived by controlled rather than autonomous reasons. This factor 

also included the extent to which a participant’s goals spanned only a narrow variety 

of life domains—reflecting that many individuals who cited mostly work and 

education goals would have scored both low on number of life domains, and high on 

extrinsic focus. The Extrinsic Drive factor also had small loadings from two 

simulation variables as measured on the LIWC: sensorialness and spatial coherence. 

Thus, participants who had more extrinsic goals also tended to generate simulations 

that contained fewer sensory words (related to seeing, hearing, feeling) and space-

related words (e.g., up, down, left, right). 

The next three factors related to the process of goal-directed simulation. As 

expected, detail, vividness, clarity and (to a lesser extent) fragmentation of simulations 

loaded onto a single factor, which we labelled as ‘Clarity’. Self-rated negativity and 

(inversely) positivity of simulations, as well as negativity measured on the LIWC, 

loaded onto a broader factor that we labelled as ‘Negativity’. Finally, the extent to  

Figure 6. The six factors of goal setting and simulation, as generated by Bayesian exploratory factor analysis (BEFA). The first three 
factors relate generally to goal setting, and the next three factors to goal-directed simulation. Darker green and orange shading reflect 
stronger positive and negative factor loadings, respectively. * = a self-report variable; LIWC= Linguistic Inquiry and Word Count. 
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which simulations were process- and outcome-focused loaded (inversely) onto a 

factor that we labelled as ‘Outcome Focus’. Positivity as measured on the LIWC also 

loaded onto this factor, indicating that more outcome-focused simulations typically 

contained a high frequency of positive words. Having reduced the dimensionality of 

goal setting and simulation at Time 1 to six interpretable factors, we next explored 

their links with goal progress and changes in mental health over time.  

What factors predict functional outcomes? As above, we checked whether these 

analyses should be parametric or non-parametric. Shapiro-Wilk’s tests and QQ-plots 

(see section 5.2.1 of osf.io/bhyk7) showed no evidence of non-normality of residuals 

for the relationships between the six factors identified, and goal progress and change 

in well-being; for these analyses, we therefore used Pearson’s r. There was, however, 

evidence of non-normality of residuals for the relationships between the six factors 

and change in depressive symptoms, so for these analyses we used Kendall’s tau. The 

results of all exploratory correlational analyses are presented in Figure 7. 

Figure 7. Correlations between the six factors of goal setting and simulation and goal progress two months later (left), 
change in well-being (middle), and change in depressive symptoms (right). Correlations are Pearson’s r or Kendall’s tau, 
depending on whether assumptions were met for parametric analyses. Darker green and orange shading reflect stronger 
positive and negative correlations, respectively. Bayes factors (BF10) > 3 show evidence for an effect (in either direction); 
BF10 < ⅓ show evidence for a null effect. CI = 95% credible intervals. 



76 

There was extremely strong evidence that greater attainability of goals at Time 1 

predicted greater goal progress at Time 2 (i.e., two months later). There was also 

substantial evidence that more important goals were associated with greater progress. 

There was a small positive correlation between the extent to which goals were 

extrinsically driven and progress, although the BF10 was not large enough to indicate 

substantial evidence for this effect. There was extremely strong evidence that more 

positive (and less negative) simulations predicted more goal progress, and very strong 

evidence that greater clarity of simulations predicted more goal progress. The extent 

to which simulations were outcome-focused (vs. process-focused) did not have any 

relation to goal progress.  

Only one of the six goal setting and simulation factors showed substantial 

evidence for predicting a change in well-being over time; individuals who rated their 

simulations as more positive (and less negative) were more likely to experience a later 

increase in well-being. There was substantial evidence that importance and clarity 

were not related to change in well-being, and evidence for the other three factors was 

inconclusive. The only factor showing substantial evidence for predicting a change in 

depressive symptoms was extrinsic drive. That is, individuals whose goals and motives 

were rated by the researcher as being more extrinsically driven, and spanning fewer 

life domains, tended to experience an increase in depressive symptoms from Time 1 to 

Time 2. There was substantial evidence that attainability, clarity and negativity were 

not related to change in depressive symptoms, and evidence for the other two factors 

was inconclusive.  



Discussion 
To our knowledge, this study is the first detailed assessment of goal-directed 

imagination and its links to mental health. In a community sample, we found strong 

associations between many aspects of goal setting and imagination and concurrent 

well-being and depressive symptoms. We also found a number of null and 

unexpected effects that, in some cases, ran counter to theory or prior findings. In 

addition, we explored the broader factors that may underlie the goal setting and 

imagination processes, and found that some of these factors predicted later goal 

progress and change in mental health over two months. We first discuss the findings 

related to goal setting, before turning to goal-directed imagination. 

Goal setting 

In terms of goal setting, some of the strongest links with mental health were 

higher perceived attainability, sense of control, and lower expected difficulty in 

achieving one’s goals. These results were generally as predicted and align well with 

prominent theories of well-being and depression. For example, Seligman’s (2011) 

PERMA model includes feeling a sense of attainment or mastery over one’s goals as a 

core aspect of well-being. Similarly, Bandura (e.g., 2009) argues that perceived self-

efficacy—which partly reflects people’s belief in their ability to attain goals—is crucial 

to engaging in rewarding behaviours, and thus to emotional well-being: “Unless 

people believe they can produce desired effects by their actions, they have little 

incentive to undertake activities or to persevere in the face of difficulties” (p. 1). 

Indeed, perceived goal attainability was the strongest predictor of later goal progress. 

On the negative side of mental health, depression has also long been associated with a 

perceived lack of control over one’s surroundings (i.e., the learned helplessness model 

of depression; Abramson, Seligman, & Teasdale, 1978). Viewing goals as unattainable 

and out of one’s control may be a key maintenance factor in depression, whereby 
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individuals avoid activities that could lead to positive emotions (e.g., exercise; Hopko 

& Mullane, 2008). 

We had made no prediction about expected joy (from goal attainment) and 

sorrow (from failure) and links to mental health, given some apparently mixed prior 

findings. For example, Street (2002b) proposed that depression is associated with 

conditional goal setting, whereby future happiness is seen as contingent on reaching 

important goals (e.g., ‘If only I can marry Sarah one day, I will finally be happy’). On 

the other hand, another body of work suggests that a core feature of depression is an 

absence of positive expectancies, such that depressed people would be expected to 

predict experiencing less joy upon reaching their goals (reviewed in Roepke & 

Seligman, 2015). Our findings indicated that higher depressive symptoms and lower 

well-being were related to lower expected joy (and not at all to expected sorrow), 

which aligns with the theory that depression is characterised by a deficit in positive 

prospection, rather than conditional goal setting. 

Based on the notion of conditional goal setting (Street, 2002b), we had also 

predicted that higher depressive symptoms would be linked to having goals that were 

more central to a participant’s sense of identity, given that their goals might be seen as 

the ‘key’ to a future happy life. However, we found no relation between depressive 

symptoms and centrality to identity; the latter was in fact associated with higher well-

being. Thus, while it is possible that some depressed participants expect to reach 

happiness if they succeed in their goals, the more general trend seems to be that 

depressive symptoms are linked to lower expected joy and to viewing one’s goals as 

less central to one’s sense of identity. Individuals who rated their goals as more 

important also tended to report greater progress on those goals two months later. 

The ‘why’ of goals—whether driven by autonomous or controlled reasons—

was also linked to mental health, but somewhat paradoxically. Counter to 

predictions, having more autonomous (vs. controlled) goals was not associated with 

well-being, and was in fact correlated with higher depressive symptoms. This result is 



surprising in the context of self-determination theory, which posits that goals chosen 

freely and pursued for their own sake should naturally bring one closer to a sense of 

autonomy, and thus confer a greater well-being benefit, than goals driven by some 

external pressure (Ryan & Deci, 2000). Based on our findings, one might get the 

opposite impression—that people are better off setting goals driven by controlled 

reasons. However, we think this finding was confounded by a third variable: goals 

that were driven by controlled reasons also happened to be viewed as more attainable. 

As described above, attainability was strongly associated with lower depressive 

symptoms. The more revealing result regarding the ‘why’ of goals may lie in change in 

mental health over time. Higher scores on externally-driven goals, despite correlating 

with lower depressive symptoms initially, predicted an increase in depressive 

symptoms over time. This finding is more consistent with theory and prior research 

(e.g., Sheldon & Elliot, 1999). In short, setting goals that reflect one’s own desires and 

are intrinsically rewarding—rather than driven by some external pressure—does seem 

to predict positive outcomes over time. 

Autonomously-motivated and intrinsically-rewarding goals also tended to span 

a wider variety of life domains; these three variables loaded onto a single broader 

factor (labelled as External Drive; see Figure 6). Surprisingly, having goals across a 

wider variety of life domains was not related to well-being, and in fact was related to 

higher depressive symptoms. We had predicted the opposite, based on previous 

findings that having few and unvaried goals is a cognitive vulnerability factor for 

depression (Champion & Power, 1995). Again, this association may have been 

confounded by attainability; having goals across fewer life domains was also linked to 

higher attainability, which was a strong predictor of lower depressive symptoms. 

When assessing depressive symptoms longitudinally, our findings are more consistent 

with Champion and Power (1995), as higher scores on the External Drive factor 

(which reflected fewer life domains) predicted an increase in depressive symptoms 

over time. 
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Unexpectedly, we found substantial evidence that the specificity of goals was 

not related to depressive symptoms. Higher specificity did show a small positive 

correlation with well-being, but the evidence was not strong enough to conclude the 

presence of an effect. In previous research, the ‘macro-level’ specificity of future 

thinking—i.e., at the level of the event or goal itself—generally shows small but 

robust inverse correlations with depressive symptoms (Gamble et al., 2019). What, 

then, could explain our null finding? The scoring of specificity in this study, while 

showing moderate inter-rater reliability, was nevertheless the least reliable of our 

researcher-rated variables; Cohen’s kappa was .66, slightly lower than the score of .78 

reported in the original study (Dickson & MacLeod, 2004b). Perhaps our null 

finding was due to measurement imprecision (and thus low power) rather than a true 

null effect. Whether the specificity of personal goals is truly reduced in depression still 

seems an open question for future research. 

We also did not find the expected effects for goals and motives scored for 

approach vs. avoidance; there was no substantial evidence that these variables were 

linked to mental health. These results are surprising in the context of many previous 

studies showing that the frequency of approach vs. avoidance is associated with both 

well-being and depression (reviewed in MacLeod, 2017). It is difficult to explain why 

we did not replicate these findings. The proportion of avoidance goals and motives 

that participants reported was very small (4.5% and 8.7%, respectively), suggesting 

that, in general, people set goals to move towards something positive, rather than 

away from something negative. Perhaps there was not enough variability in approach 

vs. avoidance goals and motives to detect relationships with mental health. Given 

substantial prior evidence of the importance of goal framing, we do not suggest that 

the approach vs. avoidance distinction is unrelated to mental health, though perhaps 

the magnitude of the effects is smaller than previously thought. 



Goal-directed imagination 

In terms of goal-directed imagination, variables reflecting the clarity of episodic 

simulation showed some of the strongest links with mental health. As predicted, 

higher well-being and lower depressive symptoms were correlated with greater clarity, 

vividness, and detail (although the association between detail and depressive 

symptoms did not quite reach the threshold for substantial evidence). The magnitude 

of these effects was almost identical to that estimated in our recent meta-analysis on 

the specificity of future thinking in depression (Gamble et al., 2019). Evidence for the 

fragmentation of simulations was only inconclusive, despite small correlations in the 

predicted directions. As expected, fragmentation was also correlated (moderately) 

with clarity, detail and vividness; these variables loaded onto the same broader factor 

that we labelled as ‘Clarity’. Importantly, individuals scoring highly on this factor 

tended to report making greater progress in their goals over time.  

We believe this is the first evidence of individual differences in goal-directed 

imagination predicting actual goal progress. This finding aligns well with existing 

work on the importance of mental imagery and episodic simulation for functioning 

in general (e.g., Holmes & Mathews, 2010; Schacter, 2012). More specifically, this 

finding also maps well onto three recent experimental studies that showed generating 

vivid imagery of the future can increase engagement, anticipatory pleasure, 

motivation, and actual completion of goals (Hallford et al., 2019; Renner et al., 2017, 

2019). Thus, there is now evidence that greater clarity of imagination—whether at the 

level of individual differences, or after experimental manipulation—is an important 

predictor of future goal progress.  

In addition to these quantitative results on clarity, it is worth noting some 

anecdotal findings from the current study, which give some window into the 

subjective experience of goal-directed imagination. One participant, who met criteria 

for a current MDE, expressed how difficult it was to imagine a clear future, and 

speculated that this might impact goal setting itself: ‘Everything  is  just  so  blurred,
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it's just like blackness… That’s probably why I don't set goals—because I don't see 

anything.’ Another participant, who did not have depression but went on to 

experience a substantial drop in well-being, conveyed a similar idea: ‘It’s just like 

blank. It’s so weird. It’s just like grey. And I’m struggling to get beyond my current 

reality. Like I can’t imagine being or feeling different than I do now.’ For these 

individuals, struggling to see a clear future seemed to have a notable impact on their 

everyday functioning.  

As predicted, the emotional valence of simulation was also linked strongly to 

mental health; higher depressive symptoms and lower well-being were associated with 

simulations self-rated as less positive and more negative. Higher depressive symptoms 

were also associated with negativity as measured by the number of negative words 

generated (according to the LIWC). Our predictions were based on previous findings 

that people with depression often experience both a lack of positive mental imagery 

and an excess of negative intrusive mental imagery (Holmes et al., 2016). We 

suspected these processes would also plausibly occur during the imagining of one’s 

goals; the results indicated this was indeed the case. Our findings also highlight that 

the relationship between emotional valence and depression may depend on the mode 

of prospection under investigation (Szpunar et al., 2014). When setting goals (i.e., the 

intention mode of prospection), depression seems to be characterised by a lack of 

positive but not an increase in negative expectancies. However, when it comes to the 

simulation mode of prospection, depression seems to feature not only a deficit in 

positive but also an increase in negative future imagery (Holmes et al., 2016). 

Surprisingly, the perspective adopted during simulation—whether from a field 

(first-person) or observer (third-person) viewpoint—was not related to mental health. 

Prior studies have shown that people with depression are more likely than healthy 

controls to experience mental imagery from an observer perspective (Holmes et al., 

2016). Adopting a more distanced perspective is thought to reflect increased 

psychological distancing, which can down-regulate distress associated with negative 
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imagery (e.g., Williams & Moulds, 2008), but can also mitigate the beneficial effects 

of positive imagery (e.g., Lemogne et al., 2006). Most prior studies on perspective-

taking in depression have focused on memories, but Hallford (2019) also found that 

dysphoric individuals (compared to controls) reported a greater frequency of the 

observer perspective during future thinking. There was, however, no group 

differences in field perspective. Perhaps the unexpected null finding in the present 

study can be partly explained by methodological differences. We used a single item to 

assess perspective, with field vs. observer options presented at either end of a single 

scale, while Hallford (2019) used separate items to assess each perspective. That he 

found group differences in the frequency of observer but not field perspective 

suggests these may be distinct dimensions of simulation, rather than opposing ends of 

the same spectrum. If so, individual differences in perspective may not have been 

adequately captured by our single item measure. 

Our predictions regarding the focus of goal-directed simulation—i.e., whether 

on the process or outcome—were partially supported. We had predicted that higher 

well-being and lower depressive symptoms would be correlated with a tendency to 

focus on the steps leading to goal attainment (i.e., the process), given the many 

reported benefits of simulation when used for planning and problem solving, 

including on mental health (reviewed in Bulley & Irish, 2018). We found that greater 

process-focus was indeed correlated with lower depressive symptoms, although it was 

not related to well-being. We had made no prediction regarding outcome-focus and 

mental health, considering what we saw as some mixed prior findings. For example, 

while some studies report that outcome simulations (or related positive fantasies) are 

associated with poorer affect regulation (Taylor et al., 1998) and an increase in 

depressive symptoms over time (Oettingen et al., 2016), others suggest that imagining 

positive future events may boost motivation for rewarding activities (Renner et al., 

2019). Our results showed no substantial evidence for a link between outcome-focus 

and mental health—perhaps reflecting a middle ground between prior findings. 
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Envisioning a positive outcome may boost motivation in some individuals, but for 

others, this type of simulation might cross over into fantasy and even demotivation; a 

combination of these factors could plausibly have produced the overall null effect 

reported here. 

In general, simulation variables as measured objectively by the LIWC were not 

strongly related to mental health as we had expected given that ‘micro-level’ measures 

of simulation (i.e., at the level of individual words) have been linked to depression 

(e.g., Hach et al., 2016). For example, we did not find evidence that depressive 

symptoms or well-being were correlated with sensory and space-related words in 

simulations. It is difficult to explain why we did not replicate prior findings, but the 

discrepancy could be due to any number of methodological differences. For example, 

Hach et al. (2016) required participants to imagine future events related to non-

personalised prompts (e.g., ‘on the motorway’) rather than personal goals; perhaps 

the former is more difficult, revealing more a more obvious distinction between 

depressed people and controls. 

We had also expected higher well-being and lower depressive symptoms to 

correlate with greater engagement in simulation, measured as the number of present-

focused words (by the LIWC). The use of the present tense during remembering (e.g., 

“I see the smoke” vs “I saw the smoke”) may indicate a stronger sense of re-

experiencing (Park et al., 2011)—an effect that we expected would extend to pre-

experiencing. Surprisingly, we found that a higher frequency of present-focused 

words was associated with higher depressive symptoms. Although this finding may 

suggest (counter-intuitively) that depressed people are more engaged during 

simulation, such a conclusion would not fit well with our other results (e.g., that 

depression is associated with reduced clarity). On reflection, we think present-focused 

words as categorised by the LIWC may not tap into engagement as expected, but may 

sometimes reflect more abstract and metacognitive statements during simulation. For 

example, a participant who states, ‘I don’t know. I can’t imagine much at all—it is not 



veryclear,’would potentially score highly on engagement when defined as present-

focused words (Pennebaker et al., 2015).  

Limitations and future directions 

We believe the current study provides valuable insights into the little studied 

process of goal-directed imagination and its links to mental health. There are, 

however, also some limitations of the study to bear in mind. First, although our 

participants spanned a wide spectrum of well-being and depressive symptoms, a 

relatively small proportion of the sample met criteria for MDE. Thus, inferences from 

our study may not necessarily extend to individuals with the most severe and chronic 

depression. Second, despite our attempts to be as comprehensive as possible in the 

assessment of goal setting and simulation, there are countless more aspects of these 

processes that could be examined, and which may relate to mental health. For 

instance, the extent to which goal-directed simulation contains intrusive images may 

be heightened in depression (Holmes et al., 2016). Third, it is unknown to what extent 

goal-directed simulation during the lab-based task resembles that during everyday life. 

We aimed for simulation to reflect real life by having participants imagine their own 

goals, but ecological validity could be further examined via methods such as 

experience sampling (e.g., Andrews-Hanna et al., 2013). Fourth, given that our aim 

was to assess individual differences, our study design was correlational; we cannot 

conclude that manipulating aspects of goal setting and simulation would lead to 

changes in mental health. Nonetheless, correlational and longitudinal evidence often 

serves as a basis for future intervention studies, by highlighting potential targets for 

manipulation. Evidence has emerged, for example, that engaging in positive and 

detailed imagery of the future can enhance behavioural activation in depression 

(Renner et al., 2017). The current study compliments such findings by highlighting 

additional goal setting and simulation variables that may be important for 

functioning—such as confidence in goal attainability, expected joy, and whether goals 

are autonomously motivated. 
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In a topic as broad as imagination and mental health, there are of course myriad 

more questions to be addressed. By making our data openly available, we hope to 

facilitate future investigations into questions that fall beyond the scope of the present 

paper. For instance, how does goal setting and simulation relate to other aspects of 

mental health such as anxiety? Is mental health more strongly linked to the setting 

and simulation of short, medium, or long-term goals? And how are goal setting and 

simulation related to participant’s history of depression, or to antidepressant 

medication? These are just some of the questions that can be explored using the 

available dataset. 

Conclusion 

The current study underscores some of the intimate links between goal setting, 

imagination, and healthy functioning. For instance, imagining clear, vivid, and 

positive future scenes predicts higher well-being, lower depressive symptoms, and 

greater goal progress over time; having goals that are pursued for one’s own sake, 

rather than some external pressure, predicts a decrease in depressive symptoms over 

time. We hope that these and the other findings presented here contribute to our 

growing understanding of prospection and mental health, and may potentially help 

to inform future intervention studies. Imagination is clearly an adaptive ability—and 

one that might be better harnessed to help individuals reach the futures they want. 
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Chapter 4: Which Cognitive Processes 
Predict the Clarity of 

Goal-Directed Imagination? 

Gamble, B., Moreau, D., Addis, D. R. & Tippett, L. J. (in prep). Which cognitive 

processes predict the clarity of goal-directed imagination? 
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Prologue 
Study Two revealed which variables of goal setting and simulation were 

most closely associated with mental health and later goal progress. Having measured 

many of these variables simultaneously, this study had also afforded the opportunity 

to examine the broader factor structure of goal setting and simulation. Specifically, we 

ran exploratory factor analysis and found that individual variation in the aspects of 

goal setting and simulation could be largely explained by six underlying factors, three 

related to goal setting and three related to simulation. In Study Three, we chose to 

home in on one particular factor that was highly relevant to functioning—the clarity 

of goal-directed simulations. The ability to clearly simulate goals differed markedly 

across individuals, so our aim in this study was to examine if these differences could 

be predicted from other cognitive abilities that may underlie simulation. Drawing on 

the cognitive battery data collected (but not yet analysed) from Study Two, we 

investigated six cognitive processes and their relationships with clarity. Specifically, 

these were episodic memory, semantic memory, working memory, strategic retrieval, 

relational binding, and the vividness of visual imagery. 
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Introduction 
Most people have personal goals that they strive for in everyday life—from 

finding and keeping a stable job, to improving one’s health and fitness. One of the 

cognitive tools available to many of us in goal pursuit is episodic simulation: the 

mental construction of possible episodes in our lives (Addis, 2018; D’Argembeau, 

2016). We can imagine the steps necessary to reach our goals, exploring difficulties 

that might arise and how to overcome them, or we can imagine goal attainment itself, 

to boost our current motivation. While there are numerous aspects of goal-directed 

imagination that can be examined, our focus in the present paper is on clarity. 

In Study Two, we identified that self-reported clarity, detail, vividness, and 

fragmentation of goal-directed imagination all loaded onto the same broader factor, 

which we labelled as ‘clarity’. Individual differences in this factor strongly predicted 

healthy functioning; people who had clearer imagination of their goals tended to have 

higher well-being and lower depressive symptoms, and made more progress on their 

goals over time. Recent experimental studies have also highlighted the important role 

of clear imagination: engaging in vivid positive imagery of future goals can increase 

behavioural activation in depression (Renner et al., 2017) and act as a ‘motivational 

amplifier’ for rewarding activities (Renner et al., 2019). However, despite its relevance 

in healthy functioning, much remains unknown about the clarity of goal-directed 

imagination; specifically, no study has examined its underlying cognitive processes. 

Based on theory and prior findings on episodic simulation, mental imagery and 

future thinking more broadly, we investigated six cognitive processes that may predict 

the clarity of goal-directed imagination. We present background literature on each of 

these processes below. 



Episodic details in memory 

Episodic simulation is thought to rely crucially on episodic details in memory, 

such as information about people, objects, actions, feelings, and perceptual properties 

of specific past events. To imagine a scenario that has not happened before, episodic 

details in memory are flexibly retrieved and integrated in a novel way, according to 

the constructive episodic simulation hypothesis (Schacter & Addis, 2007). There is 

now a body of behavioural and neuroimaging evidence to support the overlap 

between episodic simulation and memory, which can be thought of as different 

instantiations of the same underlying process (Addis, 2018). It stands to reason, 

therefore, that clear and detailed imagination of future scenes related to one’s 

personal goals may partly reflect a greater access to episodic details in memory. 

Semantic details in memory 

In contrast to the episodic details of specific experiences, semantic memory 

comprises general, conceptual knowledge of the world. According to the semantic 

scaffolding hypothesis, semantic memory provides a crucial framework or scaffold 

into which episodic details can be integrated (Greenberg & Verfaellie, 2010; Irish & 

Piguet, 2013). For example, someone who has never been to a job interview could still 

use semantic forms of memory, such as concepts, narratives and schemas, to imagine a 

plausible scenario at their own future job interview, helping them to rehearse and 

prepare (Addis, under review). Whether semantic detail relates to the clarity of goal-

directed imagination is, however, potentially ambiguous: on the one hand, more 

semantic detail may indicate a stronger ‘scaffold’, resulting in clearer and more 

coherent imagined scenes; on the other hand, more semantic detail may also be 

accompanied by a relative paucity in episodic detail, which could lead to reduced

clarity of imagined scenes. 

Working memory 

Imagining future events is also thought to require a processing space where 

information can be temporarily maintained and manipulated; i.e., working memory 
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(Suddendorf & Corballis, 2007). Particularly relevant to episodic simulation is the 

‘episodic buffer’ component of working memory (Baddeley, 2000). The episodic 

buffer is thought to act as the ‘stage’ on which information from multiple modalities 

(such as episodic memory, semantic memory, and visual processes) are linked into a 

single episodic representation (Suddendorf & Corballis, 2007). Perhaps, therefore, 

individuals with a larger capacity ‘stage’ are able to construct clearer imagined scenes 

related to their own goals, in line with a wealth of findings showing a positive 

correlation between working memory capacity and performance on a range of 

cognitive tasks (Engle, 2004). 

Strategic retrieval 

The simulation of a specific and coherent future scenario may also rely on an 

individual’s ability to search the contents of episodic memory in a strategic and 

organised way (Addis et al., 2016). Indeed, neuropsychological models of memory 

posit that strategic generative processes are required for the successful retrieval of past 

autobiographical events (Conway & Pleydell-Pearce, 2000; Moscovitch, 1992). Such 

processes may be even more crucial for the construction of future events, which 

involve not only strategic retrieval of relevant information from episodic memory but 

also the strategic reassembly of this information into a clear and coherent novel 

scenario (Addis & Schacter, 2012). Extending these ideas to the simulation of personal 

goals, one may also expect that the clarity of simulation partly relates to an 

individual’s capacity for strategic retrieval. 

Relational binding 

Also thought to be crucial for episodic simulation is the binding process itself, 

whereby previously disparate episodic details from memory are bound together 

within a novel scenario (Schacter & Addis, 2007; Suddendorf & Corballis, 2007). 

Such relational processing is believed to critically involve the hippocampus; when the 

hippocampus is damaged, individuals may still imagine some details in future events, 

but the events typically lack coherence (Hassabis et al., 2007), perhaps reflecting that 
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details from memory have not been well-integrated. Again, applying such findings to 

the simulation of personal goals, one may also expect that clarity of imagined events 

partly reflects an individual’s ability to bind previously disparate details in memory. 

Vividness of visual imagery 

Mental imagery is utilised across a huge range of cognitive processes (Pearson, 

2019), including episodic memory and episodic future thinking (D’Argembeau & 

Van der Linden, 2006). Mental imagery encompasses perception-like experiences 

across any sensory modality, but has primarily been studied in the visual domain (i.e., 

‘seeing in the mind’s eye’), and we focus here on the role of visual imagery. There are 

marked individual differences in visual imagery ability, ranging from none at all (i.e., 

aphantasia) to extremely realistic (i.e., hyperphantasia; Pearson, 2019). While visual 

images are already known to play a role in representing personal goals (Conway, 

Meares, & Standart, 2004), how individual differences in the vividness of visual 

imagery relate to the clarity of goal-directed imagination has not yet been investigated. 

Present study 

The aim of the present study was to examine if, and to what extent, individual 

differences in the above-described cognitive processes predict the clarity of goal-

directed imagination. We hypothesised that greater clarity would be related to a 

higher capacity for episodic detail in memory, working memory, strategic retrieval, 

relational binding, and the vividness of visual imagery. We made no prediction about 

semantic detail in memory, given the ambiguities described. In addition to these 

primary research questions, we also aimed to explore the potential moderating role of 

mental health on the links between cognition and clarity, given that, as mentioned, 

greater clarity is correlated with higher well-being and lower depressive symptoms. 

92 



Method 
The present study stems from a larger project on imagination and mental 

health that was preregistered on the OSF prior to data collection (osf.io/8jgd4). After 

data collection, we submitted a second registration to the OSF containing our 

hypotheses and analysis plan for the current study (ofs.io/dh9n5). Much of the 

research design is described in detail in the previous chapter and some of the Method 

section below is closely adapted from that study. The analysis script (osf.io/2rgcy) 

and de-identified summary data (osf.io/6eqt7) are available online, and all analyses 

were run using R (Version 3.6.0; R Core Team, 2019). 

Participants 

Participants were 153 adults (98 females; 2 gender diverse; age: M = 26.0 years, 

SD = 5.8; years of education: M = 17.0 years, SD = 3.0) from the Auckland 

community, with varying levels of well-being and depressive symptoms. Participants 

were born in a diversity of countries, including New Zealand (24.2%), India (14.4%), 

China (7.2%), the Philippines (7.2%), and the USA (6.5%); additional demographic 

information is presented in osf.io/bhyk7. Inclusion criteria were 18-50 years of age, no 

history of neurological or psychiatric conditions (other than depression/anxiety) and 

fluency in English. The sample size was chosen a priori to provide 80% power to 

detect the smallest effect size of interest at α = .05 (i.e., small-medium sized 

correlations; ρ = .2). All participants provided written informed consent, and the 

study was approved by the University of Auckland (UoA) Human Participants Ethics 

Committee (ref: 019029). 

Procedure and measures 

Participants were recruited via flyers, emails, social media, the UoA Psychology 

research page, and word-of-mouth; pre-screening for eligibility was conducted over 

email. The sessions lasted around 2.5 hours and were run one-on-one by the first 

author in an interview room at the UoA. Each session comprised four parts: 
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demographics and screening; goal setting and simulation; mental health 

questionnaires; and a battery of cognitive tasks. The presentation of mental health 

questionnaires and the cognitive battery was counterbalanced to reduce order effects; 

see osf.io/qmvsj for a visual overview of the entire task flow. All computer-based 

tasks were designed such that participants could not proceed if they skipped 

responses, and the experimenter was in the room throughout the session to ensure 

task compliance and answer questions. Participants received a $25 grocery voucher for 

their time. 

Demographics and screening. After obtaining informed consent, the 

experimenter conducted a shortened version of the Structured Clinical Interview for 

DSM-5 Research Version (First et al., 2015) to collect demographics (age, education, 

occupational history) and medical information (e.g., history of psychiatric 

conditions) to screen more thoroughly for eligibility. 

Goal setting and simulation. We developed the Goal-Directed Simulation 

Task (GDST) to assess many aspects of goal setting and imagination simultaneously. 

The GDST is described fully in Gamble et al. (2019); in brief, participants named 

their two most important goals in each of three future time periods (short, medium, 

long-term) and imagined future scenes related to each goal. Aspects of goal setting 

and simulation were scored via a combination of self-report, researcher ratings, and 

objective coding using the Linguistic Inquiry and Word Count Dictionary 

(Pennebaker et al., 2015). The GDST was delivered online via Qualtrics and the .qsf 

file is openly available for reuse or adaptation (osf.io/q6nyr). Four variables from the 

GDST were pertinent to the current study as they all loaded onto the broader factor 

of clarity of goal-directed imagination, which was identified via Bayesian exploratory 

factor analysis (Conti et al., 2014). These variables were the self-rated clarity (factor 

loading = .95), detail (.92) vividness (.86), and fragmentation (-.44) of imagined scenes 

related to one’s personal goals. Questions were ‘How clear/detailed/vivid/fragmented 

were the scene(s) you just imagined?’ and response options were presented on 0-100 
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horizontal scales, indicated by dragging a slider. Participants’ factor scores for the 

clarity of goal-directed simulation were the primary outcome variable in the current 

study. 

Cognitive measures. Episodic and semantic details in memory were measured 

using the Autobiographical Interview (Levine et al., 2002), adapted to include a 

picture description task to control for narrative ability (described in detail in Gaesser, 

Sacchetti, Addis, & Schacter, 2011). In brief, participants were shown six colour 

photographs randomly selected from a set of 36, depicting people engaged in an 

activity (e.g., lounging on a beach). In the memory condition (three trials, each three 

minutes), participants were asked to remember a specific event (i.e., from one place 

and lasting up to a few hours) reminded by the picture and to describe that event in as 

much detail as possible. In the description condition (also three trials, each three 

minutes), participants were asked to describe the people, objects and environment in 

the picture in as much detail as possible. If participants struggled to remember a 

specific event or to describe the picture, they were provided with up to three generic 

prompts per trial (e.g., ‘Is there one event in particular that comes to mind?’ or ‘Are 

there any more details in the picture you can tell me about?’). The order of conditions 

was counterbalanced across participants, and responses were recorded and later 

transcribed.  

A trained research assistant, blind to study hypotheses and participant identity, 

parsed and categorised the details in responses. Episodic or ‘internal’ details were 

those pertaining to the central event recalled, or to perceptual properties of the 

picture. Semantic details were those belonging to the semantic sub-category of 
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‘external’ details; i.e., information relating to general knowledge, facts, or concepts.1 

The first author also scored a random subset of 10% of trials; inter-rater reliability was 

good for the memory (R = .91 for episodic and .83 for semantic details) and 

description conditions (.90 for episodic and .87 for semantic details). As planned, 

before running the main analyses, we adjusted participants’ scores on episodic and 

semantic details in memory in order to account for narrative ability as measured on 

the picture description task. Specifically, for episodic details, we used residual scores 

in a linear regression model predicting episodic details in memory from those on the 

picture description task; and we did the equivalent for semantic details. We also ran 

the confirmatory analyses on non-adjusted scores as a sensitivity check (see Results). 

Working memory was assessed using a Letter-Number Sequencing Task, 

adapted from an open-source task at TestMyBrain.org (Germine et al., 2012) to be 

compatible with Qualtrics (osf.io/5wt6h). Participants were presented with numbers 

and letters (one per second) in sequences of gradually increasing length, and then 

asked to enter them in order of ascending numbers followed by alphabetical letters 

(e.g., H-4-B-1-D-2 would become 1-2-4-B-D-H). There were three practice trials 

followed by three trials at each sequence-length; participants progressed to a longer 

sequence only if at least one of their responses at the previous sequence-length was 

correct. The outcome variable was the longest sequence correctly entered (possible 

range: 0–11). 

Relational binding was measured using a Verbal Paired Associates Test, also 

adapted from TestMyBrain.org (Germine et al., 2012) to be compatible with 

Qualtrics (osf.io/6m8ku). Participants were presented with 25 unrelated word pairs 

1 Strikwerda-Brown et al. (2019) highlight why simply using all external details on the AI is not an 
appropriate measure of semantic memory. 



(e.g., Disposition-Freedom, Pride-Method) for six seconds per pair. After a 10-minute 

delay, participants were shown one word from each pair and, with no time limit, were 

asked to select the matching word from a list of four options (the three incorrect 

options were also words seen during the presentation phase). The outcome variable 

was the number of correct responses out of 25. 

Strategic retrieval was measured using the California Verbal Learning Test – 

Second Edition (Delis, Kramer, Kaplan, & Ober, 2000). The experimenter read aloud 

a list of 16 nouns from four semantic categories (vegetables, transport, animals, 

furniture) at one-second intervals and in fixed order, over five learning trials. After 

each trial, the participant was asked to recall as many words as possible, in any order 

(i.e., free recall). Following the presentation of an interference list, free and cued recall 

(i.e., prompted by the word categories) of the first list were tested immediately, and 

after a 20-minute delay. To index strategic retrieval on the delay trial, we followed 

Addis et al. (2016) and used the ‘chance-adjusted semantic clustering score’ (described 

in Stricker, Brown, Wixted, Baldo, & Delis, 2002), indicating the extent to which 

consecutive freely-recalled words were ‘clustered’ into categories (possible range: -3 = 

no clustering to 9 = maximum clustering). 

Vividness of visual imagery was assessed using the Vividness of Visual Imagery 

Questionnaire (Marks, 1973), a 16-item self-report measure in which participants rated 

the vividness of specific scenes and situations they are instructed to imagine (e.g., ‘the 

sun is rising above the horizon into a hazy sky’). Vividness was rated along a 5-point 

scale ranging from 1 = ‘no image at all’ to 5 = ‘perfectly clear and vivid as if I was 

actually seeing it’. Again, the task was adapted to be delivered via Qualtrics 

(osf.io/w9vbu); the outcome variable was the sum total of responses (possible range: 

16-80).

Mental health questionnaires. Well-being was assessed using the PERMA-

Profiler (Butler & Kern, 2016), a 23-item self-report on positive emotion, engagement, 

relationships, meaning, and accomplishment; the possible range of overall well-being 
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score was 0-160 (i.e., low to high well-being). Depressive symptoms were measured 

using the Centre for Epidemiological Studies Depression Scale-Revised (Eaton et al., 

2004), a 20-item self-report on depressive symptoms over the past two weeks, with 

possible total scores ranging from 0 to 80 (i.e., from an absence of depressive 

symptoms to severe depression). 

Analysis 

As planned, we used Bayesian inference for the primary analyses, which allowed 

quantification of evidence for the null hypothesis rather than only the alternative (as 

in the traditional frequentist approach). We interpreted Bayes factors (BF10) above 3 

as evidence for an effect, less than ⅓ as evidence for a null effect, and between ⅓ and 3 

as insufficient evidence to draw any conclusions (see for example Lee & 

Wagenmakers, 2013). In interpreting the magnitude of effect sizes, we used recent 

benchmarks proposed for correlational analyses in psychology (Funder & Ozer, 2019), 

adapted for regression by simply squaring Pearson’s r. Thus R2 = .003 was considered 

a very small effect, R2 = .01 a small effect, R2 = .04 a medium effect, R2 = .09 a large 

effect, and R2 = .16 a very large effect. We did not correct for multiple comparisons 

considering that (i) we had a separate and specific directional hypothesis for each 

analysis, (ii) Bayesian inference aims to quantify relative evidence rather than control 

error rates, and (iii) analyses were preregistered and fully reported, which lessens the 

multiple comparison issue (Cramer et al., 2016). 
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Results 
Preliminary analyses 

No data were missing or incomplete for any of the variables, so data imputation 

was not required. Descriptive statistics of the raw data are presented in Table 2; in 

general there was a substantial range of performance on clarity of goal-directed 

imagination and the six cognitive measures, suggesting adequate variability to 

examine the relationships of interest. As planned, we first checked whether 

confirmatory analyses met criteria for parametric tests by using the gvlma package in 

R (Pena & Slate, 2019), which assesses linearity, heteroscedasticity, kurtosis, and 

normality of residuals. These tests showed that assumptions were not met for analyses 

predicting clarity from episodic details, semantic details, relational binding, and 

vividness of visual imagery. Violations were mainly due to heteroscedasticity and non-

normality of residuals (see section 2.2 of osf.io/dxja9 for diagnostic plots). We ran 

Box-Cox transformations to normalise the distribution of problematic variables, and 

reran assumption checks. Only relational binding scores were still problematic; we 

therefore winsorized outliers to 2.5 SD, but assumptions were still violated. Following 

the analysis plan, we thus identified and removed the most influential observations 

from this model; i.e., those with a Cook’s distance of more than five times the mean 

(eight observations met this criterion). However, we used the full model with all 

observations as the main model for interpretation, and ran the model with outliers 

removed as a sensitivity check. All variables were standardised to z-scores for 

simplicity of interpretation; thus, the slope values (β) can also be interpreted as 

Pearson correlations. 

Confirmatory analyses 

We used the BayesFactor package in R (Morey et al., 2018) to run separate 

Bayesian simple linear regression analyses with each cognitive variable as a predictor of 

the clarity of goal-directed imagination. We used default Cauchy prior distributions 
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Table 2. Descriptive Statistics for Clarity and the Six Cognitive Processes 

Variable Mean  SD Possible range Actual range 
Clarity of goal-directed imagination  0.0 2.8 ∞ -8.6–6.6 
Episodic details in memory 37.8 14.1 ∞ 3.0–87.0
Semantic details in memory 20.5 10.7 ∞ 0.3–61.0
Working memory 6.2 1.1 0–11 3–10 
Relational binding 13.6 5.3 0–25 0–25 
Strategic retrieval 4.0 3.4  -3–9 -2.8–9.0 
Vividness of visual imagery  61.8  10.1 0–100 26.0–80.0

Note: Clarity scores are centred factor scores based on standardised manifest variables. Descriptive statistics for all 
other cognitive variables are based on raw scores. 

Figure 8. Six cognitive processes as predictors of the clarity of goal-directed imagination. Models were generated from separate 
Bayesian simple linear regression analyses; the mean estimates of regression lines are shown in blue, with each of 10,000 draws from 
posterior distributions depicted as a thin grey line. All variables have been standardised to z-scores (based on the current sample), 
and the y-axis is identical for each plot. β = mean standardised posterior slope estimate; CI = 95% credibility interval, or the lower 

and upper limits of the slope’s posterior distribution; BF10 = evidence for an effect (in either direction) relative to a null effect. 
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for the effect sizes in all Bayesian analyses (Morey et al., 2018). Markov Chain Monte 

Carlo (MCMC) methods were used to simulate random draws (10,000 iterations) 

from posterior distributions to estimate regression slopes and credibility intervals. 

Scatterplots and parameter estimates are shown in Figure 8. As predicted, there was 

extremely strong evidence for the vividness of visual imagery as a positive predictor of 

clarity, and the magnitude of the effect was very large. Contrary to our other 

predictions, none of the other cognitive variables showed substantial evidence of 

predicting clarity. Evidence was inconclusive for episodic details and relational 

binding (i.e., BF10 values were between ⅓ and 3), and there was evidence of null 

effects for semantic details, working memory, and strategic retrieval (i.e., BF10 values 

were less than ⅓). When focusing solely on the magnitude of effects, posterior 

estimates of the slopes suggested a small positive effect for episodic details, small 

negative effects for relational binding and strategic retrieval, and a very small or near-

zero effect for semantic details and working memory. 

We ran four sensitivity checks to examine whether methodological decisions 

affected the interpretation of results. First, we ran regression analyses predicting 

clarity from non-adjusted episodic and semantic details in memory; i.e., without 

controlling for narrative ability. Evidence shifted from inconclusive to favouring the 

null for episodic details, R2 = .00, β = -.02, 95% CI [-.17, .14], BF10 = 0.18, and 

remained inconclusive for semantic details, R2 = .00, β = -.01, 95% CI [-.17, .14], 

BF10 = 0.18. Second, we ran a regression analysis predicting clarity from relational 

binding after omitting outliers (as described above); evidence again shifted from 

inconclusive to favouring the null, R2 = .00, β = -.07, 95% CI [-.23, .09], BF10 = 0.26.  

Third, we ran a regression analysis predicting clarity from episodic details in 

memory after controlling for age, given that age was strongly associated with a lower 

frequency of episodic details in this sample, R = .30, 95% CI [-.43, -.16], BF10 = 312.03, 

consistent with prior studies (Addis et al., 2008); there was no evidence for 

correlations between age and the other cognitive processes examined. After 
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controlling for age, there was a slight increase in the strength of the relationship 

between episodic details and clarity, which shifted to R2 = .04, β = .19, 95% CI 

[.04, .35], BF10 = 2.93, but was still indicative of inconclusive evidence. As we did not 

plan to control for age in the registration, we present the initial non-adjusted analysis 

as the main model for interpretation. Finally, we also ran all confirmatory analyses 

using a frequentist rather than Bayesian approach (see Figure S10), and found no 

difference in the interpretation of results. Plots and additional statistics for all 

sensitivity checks are presented in section 3.4 of the analysis file (osf.io/dxja9). 

Exploratory analyses  

We also planned to explore which cognitive variables independently predicted 

clarity (i.e., after controlling for all other cognitive variables), as we thought it likely 

that some cognitive processes may be inter-correlated. Evidence for such correlations 

was either inconclusive or in favour of the null (see Table 3). A Bayesian multiple 

regression analysis predicting clarity from all six cognitive variables (Table 4) showed 

extremely strong evidence that vividness of visual imagery was a unique predictor of 

clarity, and the effect was again very large. There was evidence for a null effect of 

working memory as a unique predictor of clarity, and evidence was inconclusive for 

the other cognitive processes. 

Table 3. Correlation Matrix (Pearson’s r) of the Cognitive Processes 

2 3 4 5 6 
1. Episodic details in memory -.12 

[-.27, .03] 
-.16 

[-.31, .00] 
-.04# 

[-.17, .14] 
-.12 

[-.26, .04] 
.04# 

[-.12, .04] 

2. Semantic details in memory .08# 
[-.08, .23] 

-.08# 
[-.23, .08] 

.00# 
[-.15, .15] 

.14 
[-.02, .29] 

3. Working memory .12 
[-.03, .28] 

.15 
[-.01, .30] 

.01# 
[-.14, .17] 

4. Relational binding .17 
[.02, .32] 

.02# 
[-.13, .17] 

5. Strategic retrieval -.03# 
[-.19, .12] 

6. Vividness of visual imagery

Note: Parentheses contain 95% credible intervals; * = evidence for an effect (BF10 > 3); # = evidence 
for  the null (BF10 < ⅓). 
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Table 4. Bayesian Multiple Regression Analysis Predicting the Clarity of Goal-
Directed Imagination from the Cognitive Processes  

Predictor Mean β  95% CI BF10 change 
Episodic details in memory  .07 -.07, .20  4.5 × 10-1 
Semantic details in memory -.05 -.18, .09  3.6 × 10-1 
Working memory -.01 -.15, .13  2.9 × 10-1 
Relational binding -.11 -.25, .03  8.9 × 10-1 
Strategic retrieval -.04 -.18, .09  3.4 × 10-1 
Vividness of visual imagery  .43  .28, .57 5.3 × 106 

Note: Mean β = mean standardised posterior slope estimate; 95% CI = 95% credibility interval, or 
the lower and upper limits of the slope’s posterior distribution; BF10 change = the improvement in 
the model with the addition of each predictor, relative to a model with all the other predictors. 

Finally, as planned, we explored the moderating role of mental health on the 

effect of each cognitive process as a predictor of clarity. To limit the number of 

exploratory analyses, mental health was treated as a simple mean composite of well-

being and (inverse) depressive symptoms, as these two variables were found to be 

highly correlated in the previous study, r = -.44, BF10 > 10000. For each cognitive 

variable, we ran a Bayesian moderated regression analysis predicting clarity from the 

cognitive variable, mental health, and the interaction term; parameter estimates are 

shown in Table 5. For each analysis, there was extremely strong evidence that mental 

health was a unique, large positive predictor of clarity; however, there was no 

evidence for mental health interacting with any of the cognitive variables to predict 

clarity. Evidence for the interaction terms improving the models was inconclusive for 

strategic retrieval, and in favour of the null for the other cognitive processes.  
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Table 5. Separate Bayesian Multiple Regression Analyses of the Moderating 
Role of Mental Health on Each Cognitive Process as a Predictor of Clarity 

Predictor Mean β 95% CI BF10 change 
Episodic details in memory  .08 -.06, .22 

 Mental health  .37  .21, .53 7.1 × 103 
      Interaction term  .05 -.13, .23  2.7 × 10-1 
Semantic details in memory -.03 -.18, .05 

  Mental health  .36  .19, .53 1.1 × 104 
     Interaction term -.08 -.28, .12  3.2 × 10-1 
Working memory -.07 -.22, .07 

  Mental health  .38  .22, .55 1.3 × 104 
  Interaction term -.01 -.20, .17  2.4 × 10-1 

Relational binding -.07 -.21, .08 
  Mental health  .36  .20, .53 5.4 × 103 

     Interaction term  .03 -.13, .18  2.5 × 10-1 
Strategic retrieval -.09 -.23, .05 

  Mental health  .40  .23, .56 1.2 × 104 
  Interaction term  .07 -.08, .23  3.8 × 10-1 

Vividness of visual imagery  .39  .25, .53 
  Mental health  .30  .16, .45 5.9 × 102 
  Interaction term -.01 -.12,.10  1.8 × 10-1 

Note:  Mean β = mean standardised posterior slope estimate; 95% CI = 95% credibility interval, or 
the lower and upper limits of the slope’s posterior distribution; BF10 change = the improvement 
in the model with the addition of mental health (relative to a model with the cognitive process 
alone), and with the addition of the interaction term (relative to a model with the cognitive 
process and mental health). 
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Discussion 
This study contributes to our understanding of the cognitive processes that 

may underlie an important ability—the clear imagination of personal goals. Our 

results showed that only one of the six cognitive processes investigated, the vividness 

of visual imagery, predicted the clarity of goal-directed imagination; evidence for this 

relationship was extremely strong and the effect size very large. This finding aligns 

well with a recent review article showing that, for many people, mental imagery is 

used ubiquitously across a range of cognitive processes, including episodic memory, 

creativity, and mind-wandering (Pearson, 2019). Our findings suggest that individual 

differences in a core capacity for visual imagery also strongly predict the clarity of 

imagined future scenes related to one’s goals. 

We had also hypothesised positive relationships between clarity and the other 

cognitive processes (apart from semantic details, for which we made no prediction) 

but, interestingly, evidence for these relationships was either inconclusive or indicated 

null effects. What, then, could explain the unexpected findings? The particular 

demographic under investigation may be of crucial relevance here. In retrospect, our 

hypotheses were based largely on theory and prior findings that have emerged from 

studies of older adults and patient populations. For instance, in older adults, both 

working memory and relational binding have been found to strongly positively 

correlate with episodic detail in future events (Addis et al., 2008). In contrast, and in 

line with the current findings, other studies of younger adults have also not found 

associations between working memory (Hill & Emery, 2013) or relational binding 

(D’Argembeau et al., 2010) and episodic detail in future events. We do not wish to 

convey that these cognitive processes are therefore irrelevant or unnecessary for the 

clear imagination of personal goals. Rather, any impact of these cognitive processes on 

clarity may only manifest in cases of greater cognitive declines, as can occur sometimes 
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in aging (Addis et al., 2008) and in some clinical conditions (e.g., hippocampal 

amnesia; Hassabis et al., 2007).  

These findings may also be relevant to clinicians using imagery-based 

interventions. For clients or patients who match the sample demographic here, it 

seems unlikely that the ability to clearly imagine personal goals would be greatly 

impacted by normal variations in episodic memory, semantic memory, working 

memory, strategic retrieval, or binding. Rather, any lack of clarity in simulations may 

partly stem from a reduced capacity for vivid visual imagery more broadly. Given that 

current mental health was another strong unique predictor of clarity, difficulties in 

simulation may also reflect state-based factors associated with having higher 

depressive symptoms or lower well-being. For instance, negative affect could lead to 

mood-incongruence when trying to trying to imagine positive scenes whilst in a 

negative emotional state (Eich, 1995; Gamble et al., 2019). 

Limitations and future directions 

Although we included the cognitive processes that we thought were most 

salient to clarity, there are of course other cognitive or psychological factors that may 

be relevant. For example, we did not include a measure of planning, such as the 

Tower of London task, which has also been linked to the level of episodic detail in 

imagined events (D’Argembeau et al., 2010). Executive processes may be particularly 

important for goal-directed imagination, which can involve planning the many steps 

and contingencies on the way to goal attainment2. The clarity of goal-directed 

simulation also likely depends on properties of the events themselves, such as 

2 Spreng et al.’s (2010) autobiographical version of the Tower of London task, tapping more directly 
into personal planning, would likely be even more relevant to goal-directed simulation. 



familiarity of their constitutive elements (e.g., the location, persons, objects; 

D’Argembeau & Van der Linden, 2012), which were not assessed in the current study. 

Another potential limitation is that we used single measures for each of the six 

underlying cognitive process. One of those measures, visual imagery, was entirely 

subjective (i.e., based on participant self-report), as were the scores on which clarity 

was based. While the subjective element to both of these measures may have 

contributed to the correlation between the two, fortunately there is ample evidence 

that people generally have very good metacognition of their mental imagery, relative 

to objective measures such as binocular rivalry and eye tracking (e.g., Johansson, 2013; 

Pearson, 2014). The inclusion of such objective techniques in future studies could 

serve to strengthen the findings. Another constraint relates to our measurement of 

semantic memory. In the AI, participants are explicitly asked to remember events in 

an episodic manner, such that individuals who closely follow instructions tend not to 

generate a large number of semantic details. A task that explicitly asks participants to 

utilise their personal semantic memory may tap more directly into the construct of 

interest. Finally, it should be emphasised that our results are correlational and based 

on inter-individual differences. Whether vividness of visual imagery can be enhanced 

within individuals is an open line of research (Pearson, 2019); whether any 

enhancement would then transfer to the clarity of imagination is also unknown. 

Conclusion 

Clearly ‘seeing’ one’s goals and how to get there is an adaptive ability that many 

people use in everyday life. The current findings suggest that, in young and middle-

aged adults with no clinical comorbidities beyond depression or anxiety, the vividness 

of visual imagery strongly predicts the clarity of goal-directed imagination; a number 

of other candidate processes did not. Further work is needed to determine (i) the role 

of other cognitive and psychological factors, (ii) whether vividness and clarity can be 

improved, and (iii) whether such improvements would have downstream effects on 

aspects of functioning such as mental health or goal attainment. 
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Summary 
The pursuit of personal goals is fundamental to healthy human functioning. 

One of the cognitive tools available to many people in goal setting and pursuit is 

episodic simulation—the construction of a detailed representation of possible future 

events. We can simulate the steps necessary to reach a goal, what could go wrong 

along the way, and goal attainment itself. A growing body of research is revealing how 

individual differences in episodic simulation relate to mental health, and at the same 

time, a separate body of work has examined individual differences in goal pursuit. 

Very little research, however, has focused on the intersection of these two fields: the 

imagination of future scenes related to one’s own goals. 

In Study One, we conducted a comprehensive meta-analysis on the association 

between one important aspect of future thinking, specificity, and a key dimension of 

mental health, depression. Across 46 studies and 4,813 participants, we found a small 

but robust correlation between the reduced specificity of future thinking and higher 

levels of depression. We also examined a number of moderator variables. The most 

striking moderating effect related to emotional valence; the specificity of future 

thinking was greatly reduced in depression for positive events, but not for negative or 

neutral events. This was a novel finding and ran counter to the most influential 

theory on overgenerality in depression, the CaR-FA-X model. 

In Study Two, we developed a new measure, the Goal-Directed Simulation 

Task, to examine many aspects of goal setting and simulation in an ideographic way. 

We investigated individual differences in these aspects and how they related to 

functioning, in terms of well-being, depressive symptoms, and later goal attainment. 

In a sample of young and middle-aged adults from the general community (N = 153), 

we found that higher well-being and lower depressive symptoms were strongly related 

to having goals that were more achievable, under control, and expected to bring more 

joy; and to goal-directed imagination that was clearer, more detailed, more positive, 
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and less negative. Importantly, more positive simulation even predicted an increase in

well-being at a two-month follow up, while having more intrinsically rewarding goals

predicted a decrease in depressive symptoms. These findings highlighted potential

future targets for goal- and imagery-based interventions to improve mental health.

Given the importance of clear imagination of personal goals, we next examined

the cognitive processes that may underlie this process. In Study Three, we drew on

data collected in Study Two to examine how individual differences in six cognitive

processes may predict the clarity of goal-directed simulation. Surprisingly, clarity

could only be predicted from the vividness of visual imagery, and not from the other

cognitive processes examined (i.e., episodic memory, semantic memory, working

memory, strategic retrieval, and relational binding). These findings suggested that any

impacts on clarity related to these processes may only manifest at more extreme

deficits, as can occur in aging, and in some clinical populations.

As the findings have already been discussed in detail throughout the preceding

chapters, in the next sections I focus on some of the limitations of the current studies

and directions for future research. First, I discuss some issues in the study of goal-     

directed simulation itself, as pertains to the state of current methodologies. None of

the issues are, I believe, insurmountable; some potential next steps are highlighted to

strengthen and expand on existing measures. I then discuss possible mediating mecha-

nisms of the relationships we found between simulations and functioning, and specu-

late that a network rather than syndrome approach to mental health might provide a 

clearer picture of these processes. Finally, I discuss bridging the gap from the current 

observational findings to a potentially causal account of goal-directed imagination and 

functioning.
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To a deeper understanding of simulation 
Future thinking is an inherently difficult form of cognition to measure. 

Unlike, for example, working memory capacity, which can be tested objectively based 

on the accuracy of responses, or even autobiographical memory, which can be verified 

against reality, there is no gold standard to authenticate measures of future thinking. 

Recently, some researchers have raised strong criticisms against existing measures of 

future thinking, including measures of episodic simulation (Miloyan & McFarlane, 

2019; Miloyan, McFarlane, & Suddendorf, 2019; Miloyan, McFarlane, & Vásquez-

Echeverría, 2019). In one systematic review, the authors went so far as to conclude 

that “none of the available instruments have been appropriately validated for use, and 

therefore suggest caution with the use of any of the included measures” (Miloyan & 

McFarlane, 2019; p. 351). The criticisms are complex, but centre around issues such as 

reliance on self-report and “noisy verbal measures” (Miloyan, McFarlane, & 

Suddendorf, 2019; p. 371), and uncertainty as to whether current tasks predict actual 

future events and behavioural outcomes.  

Broadly, the first of these issues can be viewed as one of construct validity (do 

the measures assess what they aim to?), whereas the second issue relates to criterion 

validity (do the measures predict other relevant outcomes?). We are currently 

authoring a response to these criticisms, arguing that the authors raise some valuable 

concerns, but also pushing for a more tempered assessment of the state of the field 

(Addis, Gamble, Roberts, & Schacter; in press). In short, we think existing measures 

have been better validated than the reviews make out. Nonetheless, the criticisms are 

worth discussing here because they also potentially apply to the measures of future 

thinking used in this thesis. In the rest of this section, I focus on the concern of 

construct validity, and how we might better understand goal-directed simulation 

itself. The next section discusses criterion validity, and how we might further examine 

the links between simulation and functioning. 



On construct validity 

All the measures of future thinking in Studies Two and Three, whether relating 

to goal setting or goal-directed simulation, were based on participant self-report and/

or the coding of verbal reports. In an ideal world, such reports would precisely 

capture whichever aspect of future thinking is under investigation; that is, the 

measures would have high construct validity. Unfortunately, researchers can never be 

100% certain this is the case. When rating the vividness of goal-directed simulation, 

for instance, two participants may have different notions of what ‘vividness’ means, 

or have different thresholds for their ratings; what is ‘extremely vivid’ to one person 

may look and feel different to someone else (Miloyan & McFarlane, 2019). And for 

measures based on participants’ verbal descriptions of future thinking, it is unlikely 

that differences observed across individuals entirely reflect differences in the 

phenomena under investigation. Rather, observed differences may also be a function 

of individual variation in the communication of mental content, such as variation in 

verbal fluency, narrative style, or descriptive ability. 

Despite these inherent limitations, there are also good reasons to expect that 

current measures do tap into the intended constructs to at least some degree—and 

more than enough to counter the caution against their use (Miloyan & McFarlane, 

2019). There is evidence, for example, that subjective reports generally do reflect the 

qualities of people’s mental imagery, which is a core feature of episodic simulation. 

Self-reported vividness of visual imagery has long been known to predict objectively 

measured visual memory performance (Marks, 1973). And more recently, researchers 

have been able to corroborate self-reported vividness with a more objective measure 

of perception, based on a novel binocular rivalry technique (Pearson, 2014). 

In this technique, participants are asked to visualise a particular object (e.g., a 

green horizontal grating), which is then presented to one of the participants’ eyes, 

while a different object (e.g., a red vertical grating) is presented to the other eye, using 

a mirror stereoscope. Due to the binocular rivalry effect, participants are only able to 
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perceive one of the objects, and they must report which it is. The chance of perceiving 

the imagined object (relative to the other object) turns out to be strongly predicted by 

self-reported vividness during the imagination phase. This effect is apparent not only 

at the level of individual differences, but also across trials (Pearson, Rademaker, & 

Tong, 2011). Participants who are aphantasic (i.e., report having no conscious 

experience of mental imagery) exhibit no effect of the imagination phase on 

subsequent perception; they perceive the objects at random. Thus, vividness 

measured via self-report tends to converge with a more objective measure of 

perception. These findings have been taken as evidence that people tend to have good 

‘meta-cognition’ of their mental imagery; there is little reason to suspect that 

participants are unable to at least partially convey the contents of their imagination. 

The above findings support the construct validity of self-report measures, but 

what about verbal reports? Miloyan et al. (2019) assert that “the quality of episodic 

foresight cannot be effectively quantified based on verbal descriptions” (p. 375). 

Instead, they argue, measures based on observable actions are the way forward to 

accurately capture aspects of future thinking. Firstly, we believe this argument 

conflates construct validity with criterion validity. A measure that accurately assesses 

qualities such as the vividness and detail of simulation (i.e., has high construct 

validity) should not be deemed ‘invalid’ if it fails to predict a particular behavioural 

criterion. People can (and often do) engage in detailed episodic simulation without 

acting on those simulations. Indeed, sometimes the most adaptive consequence of 

future thinking is to not act, such as when one envisions a future that is better avoided 

than pursued. Establishing the construct validity of simulation measures can thus be 

treated as a different and dissociable issue from that of criterion validity. 

Secondly, we believe there is evidence that verbal reports of future thinking tap 

into the intended constructs to some degree. For example, researcher-rated detail of 

episodic simulation has been found to be tightly linked to self-reported detail and 

vividness, at both the individual and trial level (Martin, 2013), suggesting that 
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participants’ experience of detail corresponds to that measured via verbal reports (in 

this case, using the adapted Autobiographical Interview; AI). In addition, our meta-

analysis (Study One) showed that correlations between future specificity and 

depressive symptoms were similar whether specificity was rated by participants, or by 

verbal reports. These findings suggest that measures based on verbal reports are able 

to capture meaningful qualities of future thinking to at least some degree. 

In Study Two, our verbal report measures of goal-directed simulation were not 

scored using the adapted AI, but with the Linguistic Inquiry and Word Count 

(LIWC) dictionary1. This dictionary counts the number of words that fall into pre-

defined categories, and has been used in a number of studies to assess aspects of 

memory and future thinking (e.g., Cole, Morrison, & Conway, 2013; Hach et al., 

2016). Whether or not the LIWC measures in our study had high construct validity is 

still somewhat ambiguous, and might depend on the aspect of future thinking under 

investigation. For example, the frequency of negatively valenced words in verbal 

reports loaded moderately onto the factor that we labelled as ‘Negativity’, meaning it 

correlated with subjectively rated negativity and positivity of imagined scenes. There 

was also strong evidence that the frequency of present-focused words was positively 

correlated with depressive symptoms, potentially reflecting a more abstract 

imaginative style in depression. These particular verbal-based measures did seem to 

capture some meaningful aspects of goal-directed simulation. 

1 Initially, we also planned to use the adapted AI to score goal-directed simulation, but it turned out to 
be impractical for this study. The adapted AI is typically used to score simulations after participants are 
instructed to imagine one specific future event per prompt. In our study, participants were told they 
could imagine multiple events for each of their goals. As many participants switched frequently 
between events, it was often impossible to isolate a central event (as the AI requires), making scoring 
extremely difficult. We chose to rely on the multiple other measures of simulation that we had. 
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Other verbal measures, however, did not load onto factors in a way that was 

intuitive or expected. The frequency of perceptual and space-related words loaded 

moderately onto the External Drive factor, but one might expect these variables to 

have loaded onto the Clarity factor, reflecting more detailed and coherent simulation. 

Similarly, the frequency of positively-valenced words loaded onto the Outcome Focus 

factor, but should (more intuitively) have loaded onto the Negativity factor. Some of 

the variables arising from verbal reports were clearly not perfect representations of the 

underlying constructs; it may even be fair to say these were based on “noisy verbal 

measures” (Miloyan, McFarlane, & Suddendorf, 2019; p. 371). Nonetheless, measures 

that are imperfect or even noisy are not necessarily useless or invalid, as all measures in 

psychology are imperfect proxies of reality (Hurlburt & Akhter, 2006). The inclusion 

of verbal reports here allowed us to generate a more complete picture of goal-directed 

simulation, with some verbal features corresponding to subjective experiences during 

simulation, and some even predicting functional outcomes. 

In sum, current measures of future thinking, including those in our studies, are 

no doubt flawed—but still useful. Future studies should aim to further strengthen 

the construct validity of such measures. To do this, self-report and verbal-based 

measures of goal-directed simulation could be corroborated with more objective 

measures of imagery-related processes, such as the binocular rivalry technique 

described above (Pearson, 2014). Other objective measures such as eye tracking have 

also been found to relate to mental imagery, with eye movements during visualisation 

and memory retrieval closely matching participants’ verbal descriptions (Johansson, 

2013). Extending eye tracking to the simulation of personal goals could help to 

elucidate how subjective and verbal reports of simulation relate to a more objective 

physiological measure. These steps are likely a few years away, but could eventually 

help to increase researchers’ confidence in the construct validity of future thinking 

measures.  



From simulation to functioning 
A key objective of this thesis was to examine which aspects of future thinking are 

linked to functional outcomes. Specifically, Study Two examined 28 variables of goal 

setting and goal-directed simulation and their associations with well-being, depressive 

symptoms, and goal attainment. Many of the future thinking variables did indeed 

show strong evidence for being associated with functioning, both concurrently and 

over time—which is directly relevant to the issue of criterion validity described above. 

On criterion validity 

As discussed, one of the concerns raised about existing measures of future 

thinking is the uncertainty as to whether they predict real behavioural outcomes. To 

improve on current methods, Miloyan et al. (2019) argue for the use of tasks such as 

the two-rooms paradigm, where the outcome variable is a more concrete and 

observable behaviour. In the basic two-rooms task, participants enter a room and 

encounter a novel problem (e.g., a puzzle board with no pieces), then enter a second 

room and have the opportunity to secure a solution (e.g., puzzle pieces) to take back 

to the first room (Suddendorf & Busby, 2005). Successfully obtaining a solution to 

the future problem is thought to (objectively) demonstrate the capacity for episodic 

foresight. Such tasks can also be used to test the criterion validity of existing measures, 

as they provide a directly observable criterion with which to corroborate subjective 

and verbal reports of future thinking. 

We have argued that criterion and construct validity are separate issues, but 

both are important. To claim that episodic simulation is an adaptive ability, aspects of 

this process should indeed be shown to predict real, observable behaviours. Tasks 

such as the two-rooms paradigm offer a useful way of establishing criterion validity in 

a controlled, laboratory setting. We believe, in addition, that the assessment of more 

functional outcomes, such as mental health and the attainment of personal goals, can 

also serve as criteria against which to test the validity of existing measures of future 
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thinking. Such outcomes are, in a sense, less controlled than lab-based tasks (e.g., as 

each person has different goals), but also potentially more ecologically valid (e.g., the 

goals are meaningful and personal). 

Our results from Studies Two and Three speak directly to the issue of criterion 

validity, as many aspects of future thinking, measured via subjective and verbal 

reports, did in fact predict relevant outcomes. Individuals who imagined their goals 

more clearly, for instance, on average had higher well-being, and made more progress 

on those goals by the two-month follow-up. Individuals who imagined their goals 

more positively tended to increase in well-being over time, and those who had more 

externally driven goals tended to increase in depressive symptoms. These outcome 

variables were not as controlled or directly observable as actions during the two-

rooms paradigm, but they are also more relevant to functioning in everyday life. 

Moreover, many of our measures of future thinking were able to predict outcomes 

both concurrently and longitudinally, suggesting these measures had some level of 

convergent validity and predictive validity, respectively.2 These findings, then, go 

some way towards supporting the criterion validity of current measures, and thus 

their continued use in studies of prospection. 

Potential mediating mechanisms 

Existing measures of future thinking are imperfect, but likely have enough 

construct and criterion validity to warrant their use. With these measures, we have 

been able to examine the links between goal-directed imagination and functioning. 

This is an important initial step, but the current findings also stop short of revealing 

the how of these relationships. In other words, what are the mediating mechanisms 

2 Together, convergent and predictive validity comprise the criterion validity of a measure. 
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that underlie the links between goal-directed imagination and functioning? There are 

a few possibilities that can be drawn from existing theory. 

One explanation is that clearly imagining one’s goals makes them easier to 

pursue (Taylor et al., 1998), and that progressing on (and attaining) one’s goals 

produces feelings such as positive affect, a sense of mastery, or increased self-efficacy 

(Ryff & Singer, 2008; Seligman, 2011). All of these effects would plausibly contribute 

to individuals scoring higher on well-being and lower on depressive symptoms. Based 

on our findings, however, goal progress alone is not a sufficient explanation. If one 

was interested in increasing goal progress, it would make sense, based on results from 

Study Two, to set goals that were more extrinsically driven (i.e., a means to some other 

end, such as money or success). People with more of these goals tended to make 

slightly more progress over time than those with intrinsically driven goals (i.e., goals 

that were rewarding in themselves). And yet, having more extrinsically driven goals 

predicted a later increase in depressive symptoms. It is crucial, then, to take account of 

the types of goals (and their motivations) in understanding the mediating 

mechanisms of simulation and functioning. While clear and vivid goal-directed 

imagination might boost the chance of progressing on and attaining a goal, 

downstream effects on mental health will also depend on the nature of the goal itself. 

Another possibility is that clear and positive simulations can be a source of 

positive affect, hope, and anticipation in themselves (Holmes & Mathews, 2010). 

Taken to an extreme, positive simulations can turn into unrealistic fantasy—leading 

to later disappointment when the fantasy fails to become a reality (Oettingen et al., 

2016). A more balanced use of positive simulations, though, tempered with realistic 

expectations, can provide individuals with a glimpse of the positive things to look 

forward to. Indeed, even within depression, individuals who are able to envision a 

brighter future tend to be more optimistic (Ji, Holmes, & Blackwell, 2017). Even 

when simulations do not directly influence future behaviour, they can potentially still 

have a positive impact on mood and thus mental health broadly. 
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These mediating mechanisms are not mutually exclusive, as there are likely 

many complex and bi-directional pathways by which goal setting and simulation 

interact with functioning. For instance, struggling to imagine a positive future can be 

depressing, but a depressed mood might also make it difficult to imagine positive 

things (e.g., due to a mood-incongruence effect). To generate a clearer picture of the 

pathways that link goal setting and simulation to functioning, it may be useful for 

future studies to adopt a network rather than syndrome approach to mental health. 

Over the past decade, some researchers have analysed depression, for example, 

not as a single construct or syndrome, but as a complex network of interacting 

symptoms (see Fried & Cramer, 2017, for a review of network theory in 

psychopathology). The traditional syndrome approach tacitly assumes that all 

symptoms have equal importance and result from a single underlying origin (i.e., 

‘depression’; Fried, 2015). Common measures such as the BDI-II and CESD-R 

facilitate the syndrome approach, as the severity of the disorder is captured on a single 

dimension, simply by summing the score of all symptoms. A network approach, in 

contrast, aligns more closely with the causal thinking of clinicians, by assuming that 

symptoms are able to influence one another over time, in a complex network (Fried & 

Nesse, 2015). Insomnia might, for instance, lead to loss of energy, then low mood, 

then self-blame, and then further insomnia. Not all symptoms are assumed to be 

equal in the network approach; some are more central (they exacerbate many other 

symptoms) and have more impact on functioning (Fried & Nesse, 2014). Viewing 

depression as a network of interacting symptoms is not simply more intuitive; this 

framework has produced novel insights in a number of areas, such as in 

understanding comorbidity, life stress, and risk factors for depression (Cramer, 

Waldorp, Van Der Maas, & Borsboom, 2010; Fried, Nesse, Guille, & Sen, 2015; Fried, 

Nesse, Zivin, Guille, & Sen, 2014). 

Perhaps a network approach could also help to clarify how future thinking 

interacts with mental health. Some aspects of future thinking might directly influence 



only some symptoms of depression, for example, or affect some symptoms indirectly, 

through long causal pathways. Particular depressive symptoms might, in turn, have a 

strong influence on certain aspects of future thinking, but not others. There is no 

reason that a network approach could not similarly be applied to well-being, by 

treating each ‘pillar’ of well-being as a separate ‘symptom’. Such approaches would be 

inherently more complex than using simple sum-scores, but also more reflective of 

real life. Mental health and future thinking are multi-faceted constructs (not 

monolithic entities) and a network approach in the future may provide a clearer 

picture of how these facets interact. 

The manipulation of imagination 

The network approach described above would rely on observational, 

longitudinal data collected with high temporal resolution. To unequivocally establish 

causality using observational data is possible, but difficult, as it ultimately relies on 

the assumption that all possible confounding variables are included in the model 

(Rohrer, 2018). An additional, complimentary approach to examine causality is to 

conduct randomised control trials (RCTs), in which the simulation of personal goals 

is directly manipulated, and the effects on functioning subsequently observed. One 

study that we know of has already taken such an approach, and found positive 

downstream effects on functioning. Renner et al. (2019) asked non-patient 

participants about their planned activities over the next six weeks, and randomised 

participants to one of three conditions. In the motivational imagery condition, 

participants vividly imagined performing their planned activities, with each activity 

resolving in a positive way. Other conditions were an active control (a simple activity 

reminder) and a non-active control (no activity reminder). Individuals in the 

motivational imagery intervention reported increased levels of motivation, 

anticipated pleasure, and anticipated reward for their planned activities, compared to 

both control groups. These findings highlight the potential for positive and 

personalised imagery-based interventions to improve aspects of functioning. 
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We hope that the current findings might also contribute to the design of 

imagery-based interventions in the future, by highlighting additional aspects of goal 

setting and simulation that might be manipulated. For example, a sense of 

attainability and control appears to be important while simulating, so therapists or 

researchers may try to ensure that individuals focus on realistic goals or address the 

source of any lack of confidence in goal attainment. The type of goal and its 

motivation are also important; it may be beneficial to encourage individuals to 

simulate goals that are intrinsically rewarding, rather than externally motivated. While 

our findings on the process vs outcome distinction were somewhat mixed, it seems 

reasonable to encourage individuals to not focus solely on goal attainment, but also 

on the steps to get there, as envisioning the process was linked to lower depressive 

symptoms. Finally, our findings underscore the importance of the clarity and 

positivity of simulations, which have already been targeted in the intervention 

described above to positive effect (Renner et al., 2019).  

These suggestions for imagery-based interventions also mirror findings from 

the (somewhat separate) literature on goal setting. For example, a self-help 

intervention for goal setting and planning has been found to reduce depression and 

increase well-being in depressed individuals, compared to wait-list control (Coote & 

MacLeod, 2012). This intervention encouraged a focus on positive feelings and 

behaviours, on moving towards goals that were valued and self-concordant, and on 

identifying and solving obstacles on the way to goal attainment. Despite some 

differences in the terms used, these concepts closely align with those in our own 

findings, in showing, for example, the importance of positive valence, pursuing 

intrinsically rewarding goals, and thinking about the process. The most optimal goal-

focused and imagery-based interventions in the future may be those that are able to 

integrate findings on effective goal setting and planning, together with the growing 

body of research on simulation and imagery.  
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General conclusion 
The imagination of personal goals is a promising target for interventions to 

improve mental health, but so much remains unknown. More than anything, the 

current findings highlight that there are very strong links between goal-directed 

imagination and mental health, both concurrently and over time. We do not yet 

know the precise mechanisms that might underlie these relationships, or which 

aspects of goal setting and simulation are most malleable. We do not know which 

aspects, if improved, would have the most beneficial downstream effects on 

functioning or, importantly, which individuals may benefit the most from such 

interventions. The integration of two research fields that have so far operated quite 

separately—one on simulation and imagery, and another on personal goals—may 

help to address these questions going forward. Far from the last word on goal-

directed imagination and mental health, it is hoped that the current findings 

contribute a small piece to this growing and exciting topic. 



123 

Appendices 
Appendix A: Publication copyright statement 

Study One has been published in the SAGE journal Perspectives on 

Psychological Science (Gamble et al., 2019). The accepted manuscript is reproduced 

here with full permission from the publisher in accordance with their Green Open 

Access Sharing Policy, which states the following (SAGE, 2019): “You may share the 

Original Submission or Accepted Manuscript at any time and in any format... You 

may use the Final Published PDF (or Original Submission or Accepted Manuscript, if 

preferred) in the following ways: … in your dissertation or thesis, including where the 

dissertation or thesis will be posted in any electronic Institutional Repository or 

database.” Study Two and Study Three, at the time of submitting this thesis, are in 

preparation for submission to peer-reviewed journals. Full copyright ownership of 

these studies in the format presented lies with the authors and so copyright 

permissions are not required from any external publisher. 
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Appendix C: Participant information sheet 



testing causes some mild anxiety, or that tasks are somewhat tiring. Some people may 
find describing certain memories or goals distressing so you will be encouraged to choose 
memories/goals you are comfortable in discussing. If you do feel distressed or 
uncomfortable at any time, you will be able to take a break or stop testing. You may also 
choose to complete the rest of the session at a later time or withdraw from the study. 

Project procedures 

If you would like to volunteer for this study, you will first be asked a few pre-screening 
questions to assess your eligibility for the study (e.g., about your age, fluency in English, 
and history of neurological or psychiatric illness). If you are eligible, you will be invited to 
complete the session, which will take 2-3 hours.  

Using an online (private and secure) survey, you will be asked to generate a list of your 
own personal goals. You’ll be asked to imagine and describe scenes that relate to these 
goals, and to answer some questions about what you imagined. You will be asked to 
complete some cognitive tasks, including a memory task in which you will remember 
some events from your life. Parts of this session will be audio-recorded and later 
transcribed. No identifying information (e.g., names) will be included in transcriptions, 
and you may request on the consent form to receive a copy of your transcriptions. We 
will also ask you to complete brief questionnaires about your well-being and about any 
depressive symptoms you have felt over the last couple of weeks. After two months we’ll 
ask you to complete a short (25 minute) online follow-up survey to reassess your well-
being and mood and ask you about progress you’ve made toward your goals. 

Detection of a depressive episode 

If you score highly on the measure of depressive symptoms, it may be indicative that you 
are experiencing a depressive episode. It is important to keep in mind that the test is for 
research purposes only and does not constitute a clinical diagnosis. In the case where 
you score highly (and are not currently receiving treatment for depression), we will be 
obliged to tell you and will provide you with information about local mental health 
services. You can also talk with a registered clinical psychologist on our team. If you 
endorse items of particular concern that suggest you may be in imminent danger (e.g., a 
plan to commit suicide) we will be obligated to call the Mental Health Crisis Team who 
will discuss your situation with you. 

Your rights as a participant 

Participation in this study is entirely voluntary. If you choose to participate, you can 
change your mind at any time without giving a reason and without any negative 
consequences. If you are a student of the researchers we give our assurance that your 
participation or non-participation in this study will have no effect on your grades or 
relationship with the University and that you may contact the Head of the School of 
Psychology should you feel that this assurance has not been met.  

After your participation is completed you may request access to your data, and will have 
the right to request that your data be withdrawn from the study for up to three months. 
You will be given a copy of this document to keep. 
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APPROVED BY THE UNIVERSITY OF AUCKLAND HUMAN PARTICIPANTS ETHICS COMMITTEE 
On 8th of May 2017 for a period of 3 years. Reference number: 019029. 

Confidentiality and data storage 

Your name will only appear on the attached Consent Form, which will be coded with an 
identification number. This identification number is used to de-identify all other data, so that 
your identity is kept confidential. Your data (i.e., questionnaires, tests, scores) will only be 
referred to or labelled using this identification number. If you provide us with your email 
address to enter the follow-up survey prize draw, it will not be linked with your data. 

The Consent Form will only be seen by you and the investigators, and will be kept in a 
secure filing cabinet for six years in the School of Psychology at the University of Auckland, 
after which time it will be securely and confidentially disposed of. All audio-recordings will be 
transcribed by the researcher or by a trained research assistant or professional transcriber 
who has signed a confidentiality agreement; all identifying information (e.g., names) will be 
removed from transcriptions.  

De-identified electronic data from questionnaires and cognitive tasks will be temporarily 
stored on the online Qualtrics platform in a secure manner (on a password-protected page) 
during data collection; after your session it will be transferred and deleted. All de-identified 
electronic data from this study (including audio-recordings and transcripts) will be stored 
indefinitely on password-protected University of Auckland computers. These data will also be 
transferred (using encryption) to the Open Science Framework (OSF), a secure online 
repository with cloud storage provided by Rackspace and Amazon’s Glacier platform (for 
more information, see http://help.osf.io/m/security). Audio-recordings and transcripts will 
be stored privately on the OSF; other de-identified summary data will be made publicly 
available on the OSF repository to other researchers for secondary research. Data sharing 
encourages transparency in science and allows other researchers to make use of collected 
data. Research publications or presentations from the study will not contain any information 
that could identify you. 

Contact Details and Approval 
We appreciate the time you have taken to read this invitation. 

If you have any queries please 
contact Beau Gamble: 
School of Psychology,  
The University of Auckland 
Private Bag 92019, Auckland 1142 
Email: b.gamble@auckland.ac.nz 
Ph.: (09) 373-7599 Ext. 85943 

Or the Principal Investigator,  
Prof Donna Rose Addis  
School of Psychology,  
The University of Auckland 
Private Bag 92019, Auckland 1142 
Email: d.addis@auckland.ac.nz 
Ph.: (09) 373-7599 Ext. 88552 

Or the Head of the School of 
Psychology, Prof Will Hayward  
School of Psychology,  
The University of Auckland,   
Private Bag 92019, Auckland 1142. 
Ph.: (09) 373-7599 Ext. 88516 
Email: w.hayward@auckland.ac.nz 

For any concerns regarding ethical 
issues you may contact the Chair, 
The University of Auckland Human 
Participants Ethics Committee, The 
University of Auckland, Research Office, 
Private Bag 92019, Auckland 1142,  
Ph.: (09) 373-7599 Ext. 83711 
Email: ro-ethics@auckland.ac.nz
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APPROVED BY THE UNIVERSITY OF AUCKLAND HUMAN 
PARTICIPANTS ETHICS COMMITTEE  

On 8thth of May 2017 for a period of 3 years.  
Reference number: 019029. 

 If I am a student of the researchers, I have their assurance that my participation or
non-participation in this study will have no effect on my grades or relationship with the
University. I understand that I may contact the Head of the School of Psychology
should I feel that this assurance has not been met.

 I have the right to request access to my data, and for three months after my
participation I still have the right to request my data be withdrawn from the study.

 My name will appear only on this form. The data from this research (including
questionnaires, tests and transcripts) will be coded by number to de-identify me.

 De-identified summary data from this study will be stored temporarily on a private and
secure page on Qualtrics (an online survey platform) for the duration of the study.

 All data from this research will be stored indefinitely on password-protected University
of Auckland computers as well as on a private password-protected page on the Open
Science Framework, a secure online repository that uses cloud storage. De-identified
summary data (not recordings or transcripts) will be made publicly available on the OSF
for secondary research. This data will in no way be linked to my identity.

 This consent form will be stored securely in a locked cabinet in the School of
Psychology at the University of Auckland and destroyed after a period of six years.

 Research publications and presentations from this study will not contain any
information that could identify me.

I voluntarily agree to take part in this research. 

Signed: _______________________________________________ 

Name: _______________________________________________ (please print) 

Date: _______________________________________________ 

Email address: __________________________________________ 

Phone number: __________________________________________ 

   I would like to receive a summary of the results at the end of the study. 

   I would like to receive a copy of my transcripts from the memory and goals tasks. 

Would you be interested in being contacted by the researchers about participating in 
future research in our lab?    Yes     No thanks 

(Researcher Use Only) Participant Number: 
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Figure S2.  Cook’s distance (Di) scores for each effect size in included in the main random effects model (k 
= 89). This was an exploratory (unplanned) assessment of outliers. Based on the typical rule of thumb that 
effect size with Di scores greater than 3 times the mean Di may have an excessive influence on the model, 
seven effect sizes would have been classified as outliers: Anderson, Boland & Garner (2015) – S2; Di 
Simplicio et al. (2016); Dickson & Bates (2006); Hallford (2018), King, MacDougall, Ferris, Herdman & 
McKinnon (2011); Oettingen, Meyer & Portnow (2016); and Robinaugh, Lubin, Babic & McNally (2013). 

Figure S1.  Standardised residuals of each effect size (k = 89) included in the main random effects model. 
Outliers were pre-defined as effect sizes with standardised residuals greater than 3; none met this threshold 
and so none were excluded from the primary analyses. 



Table S1. Study characteristics for each of the 89 effect sizes included in the meta-analysis. 

Effect 
Size 
No. 

Study Name N Sample Description Females 
(%) 

Mean 
Age 

Depression Measure  Future  
Thinking 
Measure 

Aspect of Specificity 
Measured 

Correlation  
and 95% CI 

Study 
Quality 
Rating 

1 Addis, Hach & Tippett (2016) - D1 - FT1 48 1. Control (n = 24) 
2. Depressed (n = 24) 

0.85 24.5 1. No hist of depressive symptoms 
2.Past/current MDD or >14 on BDI-II

AMT-F Proportion of specific 
events 

-0.53 
[-0.74, -0.32] 

16 

2 Addis, Hach & Tippett (2016) - D1 - FT2 48 1. Control  (n = 24) 
2. Depressed (n = 24) 

0.85 24.5 1. No hist of depressive symptoms 
2.Past/current MDD or >14 on BDI-II

AMT-F Detail rating -0.17 
[-0.45,  0.11] 

16 

3 Addis, Hach & Tippett (2016) - D2 - FT1 48 Controls & depressed 0.85 24.5 BDI-II scores AMT-F Proportion of specific 
events 

-0.14 
[-0.42,  0.15] 

16 

4 Anderson, Boland & Garner (2015) - S1 61 1. Control  (n = 31) 
2. Dysphoric (n = 30) 

0.85 20.6 1. <16 on CES-D 
2. >15 on CES-D 

SCEFT Proportion of specific 
events 

 0.00  
[-0.25,  0.25] 

12 

5 Anderson, Boland & Garner (2015) - S2 53 1. Control  (n = 26) 
2. Dysphoric (n = 27) 

0.60 20.4 1. <16 on CES-D 
2. >15 on CES-D 

E-SCEFT Proportion of specific 
events 

-0.43 
[-0.65, -0.20] 

13 

6 Anderson & Evans (2015) - FT1 59 1. Control  (n = 28) 
2. Dysphoric (n = 31) 

0.66 22.1 1. <16 on CES-D 
2. >15 on CES-D 

FET Vividness -0.65
[-0.80, -0.50] 

14 

7 Anderson & Evans (2015) - FT2 59 1. Control  (n = 28) 
2. Dysphoric (n = 31) 

0.66 22.1 1. <16 on CES-D 
2. >15 on CES-D 

FET Coherence -0.64
[-0.79, -0.49] 

14 

8 Anderson & Evans (2015) - FT3 59 1. Control  (n = 28) 
2. Dysphoric (n = 31) 

0.66 22.1 1. <16 on CES-D 
2. >15 on CES-D 

FET Sensory detail -0.68 
[-0.82, -0.54] 

14 

9 Beaty, Seli & Schacter (2018) 72 University students 0.78 20.2 DASS-21 depression subscale scores ES Vividness of future 
thoughts 

 0.02  
[-0.21,  0.26] 

13 

10 Belcher & Kangas (2014) - FT1 60 1. Control  (n = 30) 
2. Depressed (n = 30) 

0.77 34.4 1. No hist MDD based on SCID 
2. Current MDD based on SCID

FIT Proportion of specific 
events 

-0.48 
[-0.68, -0.29] 

14 

11 Belcher & Kangas (2014) - FT2 60 1. Control  (n = 30) 
2. Depressed (n = 30) 

0.77 34.4 1. No hist MDD based on SCID 
2. Current MDD based on SCID

FIT Proportion of specific goals -0.34
[-0.57, -0.11] 

14 

12 Belcher & Kangas (2015) - FT1 100 General community 0.68 23.1 BDI-II scores AMT-F Proportion of specific 
events 

 0.08  
[-0.12,  0.27] 

13 

13 Belcher & Kangas (2015) - FT2 100 General community 0.68 23.1 BDI-II scores AMT-F Proportion of specific 
events 

 0.02  
[-0.18,  0.22] 

13 

14 Blackwell et al. (2015) 150 Depressed  0.69 35.5 BDI-II scores PIT Vividness  0.08  
[-0.08,  0.24] 

18 

15 Boelen, Huntjens & van den Hout (2014) 142 University students 0.91 21.5 BDI-II scores SCEFT-2 Proportion of specific 
events 

-0.03
[-0.19,  0.13] 

13 

16 Boland, Riggs & Anderson (2018) - S1&S2 73 1. Control (n = 38) 
2. Moderate dysphoria (n = 35) 

0.77 21.2 1. No sig symptoms on CESD-R 
2. Subthreshold MDE on CESD-R 

FEPT Vividness  0.00  
[-0.23,  0.23] 

8 

17 Boland, Riggs & Anderson (2018) - S2&S3 62 1. Control (n = 38) 
2. High dysphoria (n = 24) 

0.77 21.2 1. No sig symptoms on CESD-R 
2. Probable MDE on CESD-R 

FEPT Vividness  0.20  
[-0.05,  0.44] 

8 

18 Brauer (2009) - S1&S2 40 1. Control  (n = 20) 
2. Depressed (n = 20) 

1.00 21.3 1. No hist MDE based on IDD & IDD-L 
2. Current MDE based on IDD

RGT Number of concrete goals  0.41  
[ 0.15,  0.67] 

14 

19 Brauer (2009) - S1&S3 40 1. Control  (n = 20) 
2. Remitted depression (n = 20) 

1.00 21.9 1. No hist MDE based on IDD & IDD-L 
2. Hist MDE based on IDD-L

RGT Number of concrete goals  0.51  
[ 0.28,  0.74] 

14 

20 Brauer (2012) - S1&S2 58 1. Control  (n = 36) 
2. Depressed (n = 22) 

1.00 20.9 1. No hist MDE based on IDD & IDD-L 
2. Current MDE based on IDD

RGT Number of concrete goals -0.24 
[-0.49,  0.00] 

16 



Effect 
Size 
No. 

Study Name N Sample Descript ion Females 
(%) 

Mean 
Age 

Depression Measure  Future  
Thinking 
Measure 

Aspect of Specificity 
Measured 

Correlation  
and 95% CI 

Study 
Quality 
Rating 

21 Brauer (2012) - S1&S3 63 1. Control  (n = 36) 
2. Remitted depression (n = 27) 

1.00 20.8 1. No hist MDE based on IDD & IDD-L 
2. Hist MDE based on IDD-L

RGT Number of concrete goals  0.17  
[-0.08,  0.41] 

16 

22 Di Simplicio et al. (2016) 51 1. Control  (n = 26) 
2. Depressed (n = 25) 

0.65 42.9 1. No hist DSM-IV disorder 
2. MDE based on DSM-IV & >8 on HAM-D 

PIT Vividness  0.22  
[-0.05,  0.48] 

15 

23 Dickson & Bates (2006) 34 1. Control  (n = 17) 
2. Dysphoric (n = 17) 

0.76 22.0 1. <10 on BDI 
2. 16-29 on  BDI 

FET Specificity of events -0.80 
[-0.92, -0.68] 

11 

24 Dickson & MacLeod (2004) - S1 - FT1 55 1. Control  (n = 30) 
2. Depressed (n = 25) 

0.33 16.4 1. 1-7 on  BDI & BAI 
2. 14-36 on BDI & 2-9 on BAI 

Goals Task Specificity of goals -0.86
[-0.93, -0.79] 

14 

25 Dickson & MacLeod (2004) - S1 - FT2 55 1. Control  (n = 30) 
2. Depressed (n = 25) 

0.33 16.4 1. 1-7 on  BDI & BAI 
2. 14-36 on BDI & 2-9 on BAI 

Plans Task Specificity of plans -0.85
[-0.93, -0.78] 

14 

26 Dickson & MacLeod (2004) - S2 - FT1 60 1. Control  (n = 30) 
2. Depressed & anxious (n = 30) 

0.52 16.4 1. 1-7 on the BDI & BAI 
2. 14-36 on the BDI & 14-40 on BAI 

Goals Task Specificity of goals -0.73 
[-0.85, -0.61] 

14 

27 Dickson & MacLeod (2004) - S2 - FT2 60 1. Control  (n = 30) 
2. Depressed & anxious (n = 30) 

0.52 16.4 1. 1-7 on the BDI & BAI 
2. 14-36 on the BDI & 14-40 on BAI 

Plans Task Specificity of plans -0.80 
[-0.89, -0.71] 

14 

28 Dickson & Moberly (2013) - FT1 45 1. Control  (n = 24) 
2. Depressed (n = 21) 

0.69 34.3 1. No DSM-IV diagnosis & <14 on BDI-II 
2. MDE based on DSM-IV & >13 on BDI-II 

Goals Task Specificity of goals -0.51 
[-0.73, -0.29] 

13 

29 Dickson & Moberly (2013) - FT2 45 1. Control  (n = 24) 
2. Depressed (n = 21) 

0.69 34.3 1. No DSM-IV diagnosis & <14 on BDI-II 
2. MDE based on DSM-IV & >13 on BDI-II 

GET Specificity of explanations 
for goals 

-0.43 
[-0.67, -0.19] 

13 

30 Driessen (2017) 32 University students 0.81 21.7 BDI-II scores AI Number of episodic details  0.06  
[-0.29,  0.41] 

11 

31 Emmons (1992) - S1 40 University students 0.70 20.0 BDI-II scores PSL Specificity of goals -0.19 
[-0.49,  0.11] 

10 

32 Emmons (1992) - S2 48 University students 0.73 20.0 BDI-II scores PSL Specificity of goals -0.31 
[-0.57, -0.05] 

10 

33 Feldman & Hayes (2005) - S1 - D1 318 University students 0.65 18.8 MASQ (depression subscale) scores MMAP Plan rehearsal -0.06
[-0.17,  0.05] 

12 

34 Feldman & Hayes (2005) - S1 - D2 324 University students 0.65 18.8 MASQ (depression subscale) scores MMAP Plan rehearsal -0.17 
[-0.28, -0.06] 

12 

35 Feldman & Hayes (2005) - S2 - D1 99 University students 0.65 21.0 IDD scores MMAP Plan rehearsal -0.20 
[-0.39, -0.01] 

14 

36 Gamble (2015) - FT1 34 General community 0.76 24.7 BDI-II scores SCT Number of episodic details -0.10 
[-0.43,  0.24] 

12 

37 Gamble (2015) - FT2 34 General community 0.76 24.7 BDI-II scores SCT Vividness -0.19 
[-0.52,  0.14] 

12 

38 Gamble (2015) - FT3 34 General community 0.76 24.7 BDI-II scores SCT Spatial coherence -0.06
[-0.40,  0.28] 

12 

39 Gamble (2015) - FT4 34 General community 0.76 24.7 BDI-II scores SCT Quality judgment -0.16
[-0.49,  0.18] 

12 

40 Hach, Tippett & Addis (2016) - D1 48 1. Control  (n = 24) 
2. Depressed (n = 24) 

0.83 25.2 1. No hist of depressive symptoms 
2.Past/current MDD or >14 on BDI-II

AI Number of episodic details -0.27 
[-0.53,  0.00] 

13 



Effect 
Size 
No. 

Study Name N Sample Descript ion Females 
(%) 

Mean 
Age 

Depression Measure  Future  
Thinking 
Measure 

Aspect of Specificity 
Measured 

Correlation  
and 95% CI 

Study 
Quality 
Rating 

41 Hach, Tippett & Addis (2016) - D2 48 Controls & depressed 0.83 25.2 BDI-II scores AI Number of episodic details  0.08  
[-0.21,  0.36] 

13 

42 Hadley & MacLeod (2010) 82 Members of charity group 0.51 51.0 HADS depression subscale scores MEPGAP Proportion of specific goals  0.06  
[-0.15,  0.28] 

14 

43 Hallford (2018) 158 1. Control  (n = 79) 
2. Dysphoric (n = 79) 

0.48 30.8 1. <5 on PHQ-9) 
2. >10 on PHQ-9 

PCAFT Vividness/detail  0.35  
[ 0.21,  0.49] 

12 

44 Holmes et al. (2008) - S1 78 1. Control  (n = 45) 
2. Dysphoric (n = 33) 

0.61 22.6 1. <7 on BDI 
2. >13 on the BDI 

PIT Vividness  0.00  
[-0.22,  0.23] 

14 

45 Holmes et al. (2008) - S2 126 General community 0.61 22.6 BDI-II scores PIT Vividness -0.05
[-0.23,  0.12] 

14 

46 Ji, Holmes, MacLeod, Murphy (2018) 42 University students 0.60 21.6 BDI-II scores TUTT Vividness  0.00  
[-0.31,  0.31] 

16 

47 Jumentier et al. (2018) - S1 - FT1 49 General community; older 0.53 69.4 CES-D scores AMT-F Perceptual index  -0.10 
[-0.38,  0.18] 

15 

48 Jumentier et al. (2018) - S2 - FT1 51 General community; middle-aged 0.51 39.5 CES-D scores AMT-F Perceptual index  0.03  
[-0.25,  0.31] 

15 

49 Jumentier et al. (2018) - S1 - FT2 49 General community; older 0.53 69.4 CES-D scores AMT-F Proportion of specific 
events 

-0.12
[-0.40,  0.16] 

15 

50 Jumentier et al. (2018) - S2 - FT2 51 General community; middle-aged 0.51 39.5 CES-D scores AMT-F Proportion of specific 
events 

-0.10 
[-0.37,  0.17] 

13 

51 King et al. (2011) 44 1. Control  (n = 22) 
2. Depressed (n = 22) 

0.66 46.6 1. No sub-threshold psychiatric illness 
2. MDD based on DSM-IV 

AI Number of episodic details -0.58 
[-0.78, -0.38] 

14 

52 Lang et al. (2012) - D1 26 Depressed general community 0.78 28.5 BDI-II scores PIT Vividness  0.06  
[-0.33,  0.45] 

14 

53 Lang et al. (2012) - D2 26 Depressed general community 0.78 28.5 HAM-D scores PIT Vividness  0.05  
[-0.34,  0.44] 

13 

54 Lapp & Spaniol (2017) - S1 - FT1 33 University students 0.85 20.9 DASS-21 depression subscale scores AI Vividness  0.21  
[-0.12,  0.54] 

13 

55 Lapp & Spaniol (2017) - S1 - FT2 33 University students 0.85 20.9 DASS-21 depression subscale scores AI Number of episodic details  0.07  
[-0.28,  0.41] 

13 

56 Lapp & Spaniol (2017) - S2 - FT1 33 General community 0.88 72.1 DASS-21 depression subscale scores AI Vividness -0.43 
[-0.71, -0.15] 

13 

57 Lapp & Spaniol (2017) - S2 - FT2 33 General community 0.88 72.1 DASS-21 depression subscale scores AI Number of episodic details -0.12
[-0.46,  0.23] 

14 

58 Lopez-Perez, Deeprose & Hanoch (2018) 7 Prisoners in med. security prison 0.00 50.1 CES-D scores PIT Vividness -0.09 
[-0.88,  0.70] 

10 

59 MacLeod & Cropley (1995) 54 University students 0.63 19.4 BDI-II scores SGT Proportion of general 
events 

-0.38 
[-0.61, -0.15] 

14 

60 Macrynikola et al. (2017) 261 University students 0.82 20.3 BDI-II scores FOF Engagement/vividness  0.02  
[-0.10,  0.14] 

14 
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61 Marsh et al. (2018) 107 General community 0.81 32.0 HADS depression subscale scores AMT-F Number of specific future 
episodes 

-0.22 
[-0.40, -0.04] 

14 

62 McGowan et al. (2017) - FT1 258 University students 0.62 19.4 BDI-II scores TS Concreteness during worry -0.12
[-0.24,  0.00] 

14 

63 McGowan et al. (2017) - FT2 258 University students 0.62 19.4 BDI-II scores TS Concreteness during 
anticipatory processing 

-0.16
[-0.28, -0.04] 

14 

64 Morina et al. (2011) 56 1. Control  (n = 32) 
2. Depressed (n = 24) 

0.61 39.9 1. No MDD/anx based on DSM-IV/ HADS 
2. MDD & no anxiety based on DSM-IV 

PIT Vividness -0.33 
[-0.56, -0.09] 

12 

65 Murphy et al. (2015) 75 General community 0.57 67.1 BDI-II scores PIT Vividness  0.00  
[-0.22,  0.23] 

13 

66 Oettingen, Meyer & Portnow (2016) 148 University students 0.64 20.0 BDI-II scores FF Vividness  0.13  
[-0.03,  0.29] 

15 

67 Parlar et al. (2016) 41 1. Control  (n = 20) 
2. Depressed & trauma expo. (n = 21) 

0.51 39.0 1. No hist of psychiatric illness or hist trauma 
2. MDD based on DSM-IV & hist trauma 

AI Number of episodic details -0.29 
[-0.58, -0.01] 

13 

68 Pile & Lau (2018) 367 Secondary school students 0.53 13.7 CDI scores PIT Vividness  0.00  
[-0.11,  0.10] 

14 

69 Plimpton, Patel & Kvavilashvili (2015) - FT1 27 1. Control  (n = 13) 
2. Dysphoric (n = 14) 

0.68 33.2 1.<10 on  BDI  
2. >15 on the BDI

TQ Vividness  0.09  
[-0.29,  0.47] 

16 

70 Plimpton, Patel & Kvavilashvili (2015) - FT2 27 1. Control  (n = 13) 
2. Dysphoric (n = 14) 

0.68 33.2 1.<10 on  BDI  
2. >15 on the BDI

TQ Proportion of specific 
future thoughts 

-0.32
[-0.67,  0.02] 

16 

71 Ranger (2018) - FT1 54 1. Control  (n = 29) 
2. Dysphoric (n = 25) 

0.93 21.0 1. <10 on PHQ-9 
2. >9 on PHQ-9 

PCQ Vividness  0.00  
[-0.27,  0.27] 

14 

72 Ranger (2018) - FT2 54 1. Control  (n = 29) 
2. Dysphoric (n = 25) 

0.93 21.0 1. <10 on PHQ-9 
2. >9 on PHQ-9 

AI Number of episodic details -0.12
[-0.38,  0.15] 

14 

73 Robinaugh, Lubin, Babic & McNally (2013) 169 General community 0.78 21.0 CES-D scores SCEFT Proportion of specific 
events 

 0.18  
[ 0.03,  0.33] 

9 

74 Stevens et al. (2017) - S1&S2 78 1. Control  (n = 56) 
2. Dysphoric (n = 22) 

0.72 19.2 1. <14 on BDI 
2. >19 on BDI 

FOT Concreteness of feared 
outcome 

-0.19 
[-0.40,  0.03] 

11 

75 Stevens et al. (2017) - S3&S4 110 1. Anxious (n = 55) 
2. Dysphoric & anxious (n = 55) 

0.72 19.2 1. <14 on  BDI & >5.7 on GAD-Q-IV 
2. >19 on BDI & >5.7 on GAD-Q-IV

FOT Concreteness of feared 
outcome 

 0.17  
[-0.01,  0.36] 

11 

76 Stevens et al. (2017) - S1 56 University students; controls 0.72 19.2 BDI-II scores FOT Concreteness of feared 
outcome 

-0.14 
[-0.40,  0.12] 

11 

77 Stevens et al. (2017) - S2 22 University students; dysphoric 0.72 19.2 BDI-II scores FOT Concreteness of feared 
outcome 

 0.02  
[-0.41,  0.45] 

11 

78 Stevens et al. (2017) - S3 55 University students; anxious 0.72 19.2 BDI-II scores FOT Concreteness of feared 
outcome 

-0.02
[-0.29,  0.25] 

11 

79 Stevens et al. (2017) - S4 55 University students; dysphoric & 
anxious 

0.72 19.2 BDI-II scores FOT Concreteness of feared 
outcome 

-0.08 
[-0.34,  0.19] 

11 

80 Stöber (2000) 70 University students 0.66 18.6 BDI-13 scores PIT Vividness, detailed, speed 
(combined) 

-0.12
[-0.35,  0.11] 

12 
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81 Szőllősi et al. (2015) - FT1 183 General community 0.74 25.0 BDI-13 scores MCQ Vividness -0.04
[-0.18,  0.11] 

10 

82 Szőllősi et al. (2015) - FT2 183 General community 0.74 25.0 BDI-13 scores MCQ Clear/distinct time  0.01  
[-0.14,  0.16] 

10 

83 Szőllősi et al. (2015) - FT3 183 General community 0.74 25.0 BDI-13 scores MCQ Clear/distinct location -0.06
[-0.21,  0.08] 

10 

84 Szőllősi et al. (2015) - FT4 183 General community 0.74 25.0 BDI-13 scores MCQ Visual details -0.01 
[-0.16,  0.14] 

10 

85 Szőllősi et al. (2015) - FT5 183 General community 0.74 25.0 BDI-13 scores MCQ Sound details  0.01 [-0.14,  
0.15] 

10 

86 Szőllősi et al. (2015) - FT6 183 General community 0.74 25.0 BDI-13 scores MCQ Accuracy of imagining  0.04  
[-0.11,  0.18] 

10 

87 Tyser, Scott, Readdy & McCrea (2014) 145 Adolescents 0.53 14.0 CDI scores PSL Specificity of goals -0.04
[-0.20,  0.12] 

14 

88 Williams et al. (1996) - S1 48 General community & hospital 
patients 

0.67 34.0 BDI-II scores AMT-F Proportion of specific 
events 

-0.30 
[-0.56, -0.04] 

14 

89 Williams et al. (1996) - S2 24 Overdose patients 0.67 34.0 BDI-II scores AMT-F Proportion of specific 
events 

-0.22 
[-0.61,  0.17] 

14 

1 More information about each study, including coding of all moderator variables, sources of data used to calculate effect sizes, and notes on any difficult decisions during data extraction and 
coding, can be downloaded from osf.io/a6q5y. 
2 Samples are described separately (i.e., groups 1 and 2) for studies that featured a categorical group design. 
3 Depression measures: BDI: Beck Depression Inventory; BDI-13: Beck Depression Inventory-13 Item Version; BDI-II: Beck Depression Inventory-Second Edition; CDI: Childhood Depression 
Inventory; CES-D: Centre for Epidemiological Studies Depression Scale; CESD-R: Centre for Epidemiological Studies Depression Scale-Revised; DASS-21: Depression Anxiety and Stress Scale-21 
Item Version; DSM: Diagnostic and Statistical Manual of Mental Disorders; HADS: Hospital Anxiety and Depression Scale; HAM-D: Hamilton Depression Scale; IDD: Inventory to Diagnose 
Depression; IDD-L: Inventory to Diagnose Depression-Lifetime Version; MASQ: Mood and Anxiety Symptoms Questionnaire; PHQ-9: Patient Health Questionnaire-9 Item Version. 
4 Future thinking measures: AI: Autobiographical Interview (Future Version); AMT-F: Autobiographical Memory Test (Future Version); ES: Experience Sampling (unnamed task); E-SCEFT: 
Sentence Completion for Events in the Future Test (with emotional valence); FEPT: Future Events Prediction Task; FET: Future Events Task; FF: Future Fantasies; FIT: Future Imagining Test; 
FOF: Future-Oriented Fantasies; FOT: Feared Outcomes Task; GET: Goal Explanation Task; MCQ -F: Memory Characteristics Questionnaire (Future version); MEPGAP: Measure for 
Eliciting Positive Future Goals and Plans; MMAP: Measure of Mental Anticipatory Processes; PCAFT: Phenomenological Characteristics of Autobiographical Future Thinking; PCQ: 
Phenomenological Characteristics of Future Thoughts; PIT: Prospective Imagery Task; PPAI: Personal Project Analysis Inventory; PSL: Personal Strivings Listing; RGT: Revised Goals Task; 
SCEFT: Sentence Completion for Events in the Future Test; SCT: Scene Construction Task; SGT: Specific Generation Task; TS: Thought Samples; TQ: Thoughts Questionnaire; TUTT: Task 
Unrelated Thinking Task. 
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Table S2. Results for study quality ratings across the 46 included studies, made using the Checklist for 
Measuring Quality (Everaert et al., 2017) adapted from Downs and Black (1998). 

Item Question Mean SD 

1 Hypotheses, aims, objectives clearly identified 0.98 0.14 

2 Primary outcomes clearly described in intro/methods 1.00 0.00 

3 Participant characteristics clearly described 0.88 0.33 

4 Subjects asked is representative 0.98 0.14 

5 Subjects participating is representative 0.16 0.37 

6 Participants recruited from the same population 0.71 0.46 

7 Participants recruited within the same time window 0.18 0.39 

8 Tasks and measures clearly described 1.00 0.00 

9 Main outcome measures used are valid and reliable 0.94 0.24 

10 Participant engagement with the experimental task assessed 0.49 0.51 

11 Consideration of principal confounders 1.29 0.82 

12 Appropriate use of statistical tests to assess main outcomes 0.98 0.14 

13 Main findings of the study clearly described 1.00 0.00 

14 Estimates reported for random variability of main outcomes 0.94 0.24 

15 Actual probability values reported 0.49 0.51 

16 Withdrawals and drop-outs reported (i.e., numbers and/or reasons) 0.37 0.53 

17 If any results based on data-dredging, this is made clear 0.61 0.49 

18 Power analysis reported 0.12 0.33 
1 The possible range for item scores is 0-1, except for item 11 (possible range: 0-2). 
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Figure S3. Forest plot for the effect sizes (k  = 42) arising from prompts tailored to elicit positive future 
thinking or future thinking retrospectively rated as positive. 

Figure S4. Forest plot for the effect sizes (k  = 26) arising from prompts tailored to elicit neutral future 
thinking or future thinking of no particular emotional valence. 



140 

Figure S5. Forest plot for the effect sizes (k  = 52) arising from prompts tailored to elicit negative future 
thinking  or future thinking retrospectively rated as negative. 

Figure S6. Forest plot for the effect sizes (k  = 13) reported when positively and negatively valenced 
future thinking were not reported individually; i.e., only combined (summary) effect sizes were 
reported. 
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Figure S7. P-curve of included effect sizes that were statistically significant (generated from 
p-curve.com). The right-skew of the observed p-curve (blue) suggests there is no evidence the included 
effect sizes were subject to publication and/or reporting bias. All effect sizes, including those specific to 
the within-study moderator variable emotional valence, were entered, hence total k was 173 rather than 
89 as reported in primary analyses.
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Figure S8. Results of mixture model analysis (Moreau & Corballis, 2019) to explore whether the effect 
sizes likely belong to one or more underlying distribution(s). Out of five possible scenarios ranging 
from one to five distribution modes, the expectation–maximization algorithm showed the highest log-
likelihood for the single-component solution, indicating that only one component should be retained 
(black line). The orange curve shows locally weighted smoothing. These results speak in favour of 
being able to meaningfully combine the effect sizes for meta-analysis, despite the high level of 
heterogeneity. 



Figure S9. The frequentist equivalent of Figure 5. Correlations (as Kendall’s tau) between the 28 goal setting and simulation
variables (from the Goal-Directed Simulation Task) and concurrent well-being (left) and depressive symptoms (right). Darker
green and orange shading reflect stronger positive and negative correlations, respectively. The directions of preregistered       
predictions are depicted as arrows (up and green when positive; down and red arrows when negative) and dashes indicate   
variables for which no prediction was made. In the ‘Correct?’ column, tick icons represent correct predictions (evidence for an
effect in the predicted direction), cross icons depict incorrect predictions (evidence for the opposite effect); and question
marks depict insufficient evidence to reject the null. *=a self-report variable; LIWC= Linguistic Inquiry and Word Count;
CI=95% confidence intervals.

143
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Figure S10. Scatterplots of the inter-relationships between the clarity of goal-directed imagination and the six cognitive processes 
examined (in the bottom-left), and their associated Pearson’s R correlations (in the top-right). All scores have been standardised 
to z-scores (based on the current sample). Blue lines represent frequentist linear regression models; grey shaded areas are 95% 
confidence intervals around the model. Asterisks indicate statistical significance (* p < .05; ** p < .01; *** p < .001). 
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