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Abstract

Future time perspective (FTP) may predict individual attitudes and behaviors. However,
FTP research includes different FTP conceptualizations and outcomes which hinder gener-
alizing its findings. To solve the inconsistencies in FTP research and generalize the magni-
tude of FTP as a driver of motivation and behavior, we conducted the first systematical
synthesis of FTP relationships in three crucial life domains. Our meta-analyses of FTP stud-
ies in education (k = 28), work (k= 17), and health (k= 32) involved N = 31,558 participants,
and used a conceptual model for grouping FTP constructs. To address different outcome
types, we applied the Theory of Planned Behavior when coding the studies. FTP relation-
ships with outcomes were small-to-medium, were generalizable across domains, and were
strongest when the FTP construct included a mixture of cognition, behavioral intention, and
affect and, in education, when the FTP measure was domain specific rather than general.
There were cross-cultural differences in FTP-outcome relationships. The strength of the
FTP-outcome types relationship varied for attitudes, perceived behavioral control, behav-
ioral intention, and behaviors. The lowest effect sizes were found for FTP predicting actual
behaviors in education, work, and health and between FTP and health attitudes. Theoretical
implications of the findings and future research directions are discussed.

Introduction

The future is not a result of a choice among alternative paths offered by the present, but a place
that is created—created first in the mind and will, created next in activity. The future is not
some place we are going to, but one we are creating. The paths are not to be found, but made,
and the activity of making them changes both the maker and the destination [1].

The human capacity for contemplating the future is a basis of human motivation and
behavior in everyday life. Imagine a student preparing for an exam who lacks insight into the
ultimate purpose of his or her learning effort, an employee who lacks career perspective, or a
person who is told to lose weight but who cannot envision what said weight loss could afford
him or her. None of these people would be motivated to put much effort into their learning-,
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work-, or health-related endeavors, and perhaps the lack of a future time perspective (FTP)
prevented them from planning and regulating their daily actions.

By definition, people’s motivational goals are situated in the future. Thinking about the
future can concern the short term (e.g., visiting a dentist this afternoon) and the long term or
more distant future (e.g., becoming a lawyer in 5 years [2]). Short-term goals are relatively easy
to establish and are generally more concrete; they also tend to be strong drivers of motivation,
self-regulation, and behavior [3-6]. Long-term goals, however, are often more difficult to deter-
mine and are more abstract because the future is further away; therefore, the psychological dis-
tance to the future is greater [7, 8]. The temporal distance of future, abstract goals (if they are set
at all) could weaken goals’ potential capacity to motivate. At the same time, individuals who
envision a distant future may be able to anticipate the future consequences of their present
behavior [9-11]. In this paper, we pose a fundamental question regarding human motivation:
To what extent are people’s present motivation, intentions, and behaviors affected by their FTP?

Future time perspective

To achieve an in-depth understanding of human motivation and actions and reasons for those
actions, the future merits a great deal more attention than it has received from the social sci-
ences thus far [12]. From different theoretical perspectives, researchers have argued that think-
ing about the future influences human actions in the present.

As the concept of psychological time may include various aspects such are time succession,
time duration, and time perspective [13], thinking about the future is a broad concept that has
been approached from a variety of theoretical and empirical traditions and scientific fields
[14]. One dominant research tradition is based on Lewin’s [15] and Frank’s [16] seminal theo-
retical framework of time perspective defined as “the totality of the individual’s views of his
psychological future and psychological past existing at a given time” (p. 75). Based on this tra-
dition, scholars have focused on individual differences in past, present, and future time per-
spective, and the extent to which individuals focus on one of these time perspectives when
making decisions in different life domains. This research tradition has particularly focused on
individuals’ propensity to reflect on the future and their general attitudes towards the future.
Researchers investigated this FTP construct as a motivator for outcomes in different life
domains such as education, work, health, and environment (e.g., [17-19]). For example,
embedded in this research tradition, a meta-analysis by Milfont, Wilson and Diniz [18] has
shown that FTP (as compared to past and present time perspective) is a motivator for attitudes
and behaviors in the environmental domain.

Another research tradition of thinking about the future originates in research on social cog-
nition and neuroscience. This research tradition investigates future-oriented cognitions such
as mental simulation (i.e., imitative representation of some events or series of events about
more proximal goals; [20]), episodic future thinking (i.e., capacity to simulate events that may
come in life; [21]), affective forecasting (i.e., forecasting emotional reactions to possible future
life events; [22]), and positive expectations (i.e., judging a desired future as likely; [23]). These
studies mostly explored individuals’ capacity of thinking about the future and its underlying
mechanisms, and mainly involved the manipulation of these cognitions and whether they
influence well-being, happiness, ethical decision making and financial behavior.

The current meta-analysis draws upon Lewin’s [15] and Frank’s [16] conceptualization of
FTP and the recent meta-analysis on FTP in the environmental domain [18]. Specifically, we
focus on research that examined individual differences in attitudes towards the distal future
and the extent to which these attitudes affect individuals’ current attitudes, decisions, and
behaviors in the educational, work, and health domain.
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The FTP construct differs from other motivational constructs. For example, Atkinson’s the-
ory of achievement orientation [24] views a high instrumental value as beneficial for reaching
goals in the immediate future (success or failure in the task at hand) but not for the distant
future. Moreover, Malka and Covington [25] and Peetsma [26, 27] provided evidence that stu-
dents’ FTP is conceptually and empirically separable from perceptions of instrumentality: FTP
was a better predictor of school investment than perceived instrumentality. Similarly, FTP and
delay of gratification (i.e., an ability to resist a smaller and immediate reward for the sake of
the bigger but later reward) are different constructs [28] with FTP being characterized by activ-
ity rather than passivity [29]. Finally, FTP theory differs from goal setting theory [30] as this
latter theory lacks the “issue of time perspective” (p. 400).

Recent research has shown that FTP influences actions in the present not only when indi-
viduals’ consider their own future but also the collective future (e.g., [31]). Referring to indi-
viduals’ FTP, Lewin [32] reasoned that an individual’s life space consists of geographical and
social surroundings but also includes a time dimension. Lewin defined FTP as the “scope of
time ahead which influences present behavior” (p. 879) and he claimed that change in FTP is
one of the “most fundamental facts of development” (p. 879). Corroborating this view, Nuttin
[33, 34] and Nurmi [35, 36] elaborated on the motivational force of FTP by characterizing FTP
as the key “motivational space” of humans [34] (p. 63). Nuttin [33] described FTP in terms of
three basic processes: motivation, planning, and evaluation. Motivation refers to people’s
interests in the future, planning refers to how individuals plan the realization of their interests,
and evaluation refers to the extent to which individuals expect their interests to be realized.

According to de Volder and Lens [37], FTP’s motivational force stems from two human
capacities: the capacity to anticipate events and behavioral outcomes in the distant future (the
cognitive component) and the capacity to ascribe valence to goals in the distant future (the
dynamic component). The cognitive component reflects the instrumental value of a behavioral
act, whereas the dynamic component reflects the incentive value of distant goals and the
achievement of rewarding subgoals that precede the distant goal. In addition to these two com-
ponents, researchers [38, 39] have added an affective-motivational component, which refers to
the feelings associated with the distant future (an optimistic or pessimistic view on a particular
future life domain). These instrumental, incentive, and affective values of distant goals are part
(either individually or in combination) of the different FTP constructs that have been devel-
oped in the FTP literature. Across multiple disciplines (e.g., psychology, sociology, education,
medicine), FTP has been generally defined as an attitude towards the future and reflecting on
the future consequences of one’s present actions [40-43].

Since the middle of the 20th century, researchers (e.g., [16, 32, 44]) have posited that FTP is
important for predicting various individual attitudes and behaviors in different life domains
and across ages and cultures. The notion of “the future as the building site of constructive
behavior and human progress” [45] (p. 40) has sparked research on the FTP construct in the
central life domains of education, work, and health [2, 11, 19, 29, 33, 34, 46-49]. Education
researchers have explored the relationships between FTP and educational outcomes such as
learning attitudes, academic engagement, and achievement (e.g., [41, 50]). In the domain of
work, researchers have linked FTP to career decision making and planning, career-choice sat-
isfaction, and vocational maturity (e.g., [51, 52]). Researchers in the field of health have studied
FTP as a possible predictor of many addictive attitudes and behaviors such as smoking, alcohol
use, physical exercise, and healthy eating habits (e.g., [53, 54]). Generally, these studies indicate
that individuals differ in the extent to which they think and feel about the future and in the
amount of effort they put into realizing their future goals.

FTP seems to predict individual motivation, development, and behavior in the domains of
education, work, and health. However, after eight decades of primary studies revealing the
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effects of FTP, no cumulative evidence has emerged that could (with accuracy) confirm and
generalize the robustness and magnitude of FTP as a driver of motivation and behavior in
these life domains. Accordingly, we unwrap four inquiries relevant to FTP as a motivational
variable. First, researchers have studied the FTP construct in the separate domains of educa-
tion, work, and health—with each domain utilizing their own domain-relevant operationaliza-
tions and measures. Because motivation in these life domains lies at the core of human
functioning, systematically reviewing these domains together may provide substantial evidence
that FTP effects hold across life domains. Thus, we ask: How strong are the FTP effects across
the education, work, and health domains?

Second, the magnitude of the relationship between FTP and specific outcomes varies within
each life domain, which further complicates the understanding of FTP as a driver of motiva-
tion and behavior [40, 55, 56]. For example, many studies in education found a significant rela-
tionship between FTP and learning outcomes (e.g., GPA; [47, 57]), whereas other studies
found small or nonsignificant relationships [40, 58]. One possible reason for the disparity of
research findings is that certain studies use different FTP constructs and measures, making it
difficult to compare them. Some FTP constructs are based on a single FTP component such as
affect (expression of affect regarding the future), cognition (ideas about the future), or behav-
ioral intention (targeted future behavior), whereas other constructs encompass a mixture of
these (e.g., [26]). Accordingly, FTP constructs consist of different FTP components which may
cause the variation in FTP effect sizes. Likewise, while some FTP measures explicitly center on
the life domain of education, work, or health, others exhibit a more general focus—without
referring to a specific domain. Over the years, researchers have emphasized that subsequent
studies should focus on the content of the FTP measure [2, 39], yet we do not know which type
of FTP measure (i.e., its components and focus) is most predictive. For this reason, we ask: Do
the strengths of the relationships between FTP and outcomes depend on the type of measure and
focus of the FTP construct?

Third, another reason for the differences in effect sizes may be the cultural context of the
study and/or the characteristics of the samples involved (e.g., gender, age; see [59, 60]). Because
the cultural values of societies can differ significantly [61, 62], people’s time orientation (to the
past, present, or future) may also differ, leading to differences in FTP effect sizes across cul-
tures. Consequently, we ask: Are the FTP effects generalizable across cultures?

Fourth, the magnitude of the FTP effect size seems to vary according to the type of outcome
such as individuals’ attitudes, behavioral intentions, and behaviors within a specific life
domain [55, 63, 64]. For example, Gulley [55] found stronger relationships between FTP and
physical activity attitudes and intention to exercise than with participation in exercise. Simi-
larly in the work domain, Savickas et al. [64] found stronger relationships between FTP and
attitudes toward vocational maturity than with decision-making ability. The question is, does
the strength of the relationship between FTP and outcomes vary among types of outcomes?

Given the variety of FTP measures, study contexts, and study outcomes, it is important to
examine whether or not existing inconsistencies in research findings may be explained or
solved and whether or not FTP may be conceived of as a robust predictor of human motivation
and behavior across different life domains.

Study goals

The goal of this study was fourfold. First, we wanted to explore the relationships between FTP
and outcomes in the education, work, and health domains by conducting meta-analyses on the
FTP effects per life domain. Extant FTP research is scattered and lacks empirical integration
within and between life domains, with respect to the magnitude of the FTP effect. Here it is

PLOS ONE | https://doi.org/10.1371/journal.pone.0190492 January 24, 2018 4/45


https://doi.org/10.1371/journal.pone.0190492

o e
@ ’ PLOS | ONE Future time perspective: Meta-analyses

worth mentioning that we did not treat the FTP domain (education, work, health) as a moder-
ator because each life domain represented compatibility with different types of outcomes that
are relevant for a specific life domain. Although reviews exist on FTP that emphasize its moti-
vational force, these reviews were mostly conducted 10 or more years ago and primarily
focused on the education domain [28, 65] and less on the work and health domains [48].
Moreover, these reviews did not seek to quantitatively summarize the empirical findings of
prior FTP studies. This is achievable by means of a meta-analysis—the most powerful and
accurate tool for systematically reviewing the latest research within and across research fields
that have utilized disparate methods [66, 67]. Interdisciplinary meta-analyses allowed us to
draw conclusions about the FTP construct as a driver of educational, work, and health
outcomes.

Second, we sought to examine whether or not FTP effect sizes depend on the type and focus
of the FTP measure. FTP is generally treated as a multicomponent construct [38, 39, 42], but
both single and multicomponent FTP constructs exist in the literature. Due to the obvious
conceptual ambiguity impeding the efforts to generate significant knowledge about the role of
FTP in education, work, and health, no meta-analyses have been conducted on the relationship
between FTP and outcomes in these crucial life domains. Therefore, we developed a concep-
tual model to review and to group the FTP constructs in order to test whether or not the type
of FTP construct moderates the relationships between FIP and outcomes. We also sought to
examine if the focus of the FTP measure (general vs. specific) influenced the strength of FTP-
outcome relationship, so we tested FTP focus as a moderator. This ambitious goal allowed us
to pinpoint which FTP construct most strongly related to educational, work, and health out-
comes, thereby advancing FTP theory.

Third, we wanted to test for the moderating effects of cultural context and sample charac-
teristics. We operationalized cultural context according to the four (out of six) cultural dimen-
sions of Hofstede et al. [62] that were found to be related to FTP (e.g., [68]). individualism/
collectivism, long-term/short-term orientation, uncertainty-avoidance, and indulgence/
restraint. The last three dimensions may be of particular relevance to FTP effects as they relate
to how cultures view time (i.e., short-term oriented societies are more concerned with the past
and present, whereas long-term oriented societies are more concerned with the future), to how
cultures approach novel situations (i.e., cultures with strong uncertainty-avoidance feel an
equally strong need for a timeline and outcome expectations, whereas cultures with a low
uncertainty-avoidance are more content with unknown and unpredictable situations), and to
how cultures treat desire and impulse control (i.e., relatively weak control or free gratification
is termed indulgence and relatively strong control restraint). Because sample characteristics
(age, gender) can serve as boundary conditions of particular effect sizes, we tested them as
moderators while controlling for other confounds (e.g., study design, year of publication).

Fourth, we wished to examine relationships between FTP and various outcome types. We
used a seminal theoretical framework for distinguishing outcome types, namely, Ajzen and
Fishbein’s [69-72] theory of planned behavior (TPB). Ajzen and Fishbein established this the-
ory on the assumption that human behaviors are guided by attitudes toward behavior, norma-
tive beliefs, control beliefs, and behavioral intentions. The TPB helped us to integrate the
findings from the different research domains and afforded us a greater theoretical and concep-
tual understanding of how FTP affects specific outcomes.

What follows is a summary of different FTP constructs and operationalizations. To system-
atically deal with the diversity of FTP constructs, we developed a conceptual model for review-
ing the FTP studies across the three life domains and a general definition of FTP in order to
select the FTP studies for our meta-analyses. Later on, we discuss cultural and other demo-
graphic and study variables as possible moderators of the relationships between FTP and the
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outcomes. With respect to grouping different outcome types, we discuss the TPB as a theoreti-
cal framework, after which we describe our method and report and discuss the results of our
meta-analyses.

FTP constructs: A conceptual model

The literature on FTP includes a variety of definitions describing it as an ability to imagine
one’s future [46], the anticipation of future goals [41, 43, 73], an attitudinal concept [17, 19, 36,
42], or as an instrumental value of present activities to reach valued goals in the future [74].
Accordingly, researches have utilized different FTP conceptualizations (e.g., future orientation,
future focus, consideration of future consequences) and measures (see [56, 75].

FTP is an attitude that encompasses personal cognitions, feelings, and behavioral intentions
with respect to the future. Cognitions relate to thoughts about future outcomes and goals that
are valued and instrumental for current decision making and behaviors (e.g., goal planning
and striving). Feelings correspond to the emotions (e.g., hope and fear) that are associated
with the future, and behavioral intentions relate to individual’s plans to engage in behaviors in
order to realize future goals.

FTP research in different life domains has developed a variety of FTP constructs (see
Table 1). For example, although some FTP constructs mainly concern individuals’ thoughts
about the future [46, 56], the great majority also embraces planning or/and feelings related to
the future [10, 19, 76, 77]. Other FTP constructs refer to a single component (e.g., cognition),
for example, the future focus measure by Shipp et al. [56] or a mixture of cognitive, affective,
and behavioral intention components (e.g., FTP on school and professional career measure,
see [26, 27]).

FTP construct types

In order to assemble available constructs and measures into a parsimonious model of FTP
affecting motivation, attitudes, and behaviors in education, work and health we categorized
these different constructs as (a) cognition, (b) the combination of cognition and behavioral
intention, (c) the combination of cognition and affect, and (d) a mixture of cognition, behav-
ioral intention, and affect (Fig 1). Cognition refers to an individual’s focus on the future (e.g.,
ideas). Cognition and behavioral intention together concern an individual’s thoughts, percep-
tions, and efforts related to the future (i.e., planning, setting future goals). Cognition and affect
together concern the affective tone of future cognitions—specific emotions relate to future
goals (e.g., happiness, worry, fear)—and the last category combines cognition, affect, and
behavioral intention for a certain action. Based on the presence and combination of the com-
ponents (i.e., cognition, behavioral intention, affect), each FTP measure can be assigned to one
of our four FTP construct types.

Because affect and behavioral intention play a pivotal role in goal-directed behavior [34, 36,
39, 50, 84], we propose that FTP constructs that embrace thinking about the future, including
cognition, feelings, and behavioral intentions, will be more strongly related to educational,
work, and health outcomes as compared to FTP constructs that merely include cognition and/
or affect.

FTP focus

Although Nuttin and Lens [45] stated that “time perspective cannot be conceived indepen-
dently of its content” (p. 23), some FTP measures are more general, meaning they do not spec-
ify the context, whereas others focus on a specific life domain. Some examples of general FTP
measures include Zimbardo and Boyd’s [19] Future Time Perspective scale and Strathman,
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Table 1. FTP constructs.

Construct

Future temporal
depth

Future orientation

FTP

FTP

Future time
orientation

FTP

FTP
FTP
Future attitude

FTP

FTP

FTP

Future orientation

Future orientation

Future focus

Author(s)
Bluedorn [78]

Bowels [79]

Carstensen and Lang
(80]

De Volder and Lens
[37]

Gjesme [46]

Husman and Lens
[41]

Lewin [32]

Lomranz, Shmotkin,
and Katznelson [81]

Mello & Worrell [17]

Nurmi [36]

Nuttin [82]

Peetsma [26, 42]

Savickas [83]

Seginer [84]

Shipp, Edwards, &
Lambert [56]

Definition

Distance into the future that individuals and
collectivities consider when contemplating events

that may happen.

“A clear, organized approach to future events and

activities” (p. 561).

Individuals’ perceived belief about how much time
they have left in life and how they perceive it.

Cognitive capacity to anticipate immediate and
long-term outcomes of a task in a distant future.

Degree to which one’s current behavior is
influenced by future concerns.

“Present anticipation of future goals” (p. 115), or
as a person’s conceptualization of future and

connection to it.

“The scope of time ahead which influences
present behavior” (p. 879).

“Ways in which people conceive of, organize, and
feel about their future” (p. 407).

Positive or negative attitude towards the future.

Individuals’ thoughts and attitudes toward the

future.

From the subjective point of view, FTP is the area
of more or less distant and dense time plans
where the intentional consideration over the
objects influences behavior.

An attitude toward a certain life domain viewed

over time.

An attitude toward planning.

A multidimensional process related to future in
different life domains (e.g., education, work family,

leisure).

Attention individuals devote to thinking about

future.

Conceptualization
Ranges from short depth to long depth.

Clarity and approach to future events and activities.

Open ended (perceiving future in a positive way and
concentrating on the options, plans, and goals they
can pursue in remaining lifetime) and limited
(perceiving many restrictions and boundaries that lie
in the time ahead, concentrating on losses and
limitations).

Includes cognitive aspect (capacity to look far ahead

in the future) and dynamic aspect (capacity to ascribe
high value to long-term goals).

Includes four components: involvement (the degree to
which one focuses on future events), anticipation
(how well one prepares for the future events),
occupation (the amount of time one thinks about the
future) and speed (the rate at which one perceives the
future approaching).

Two dimensions: connectedness (disposition to
anticipate in the present, the long-term consequences
of a potential action; it is also sometimes referred as
perceived instrumentality or utility) and valence
(disposition to ascribe high value to goals in the future
relative to goals in the present).

Includes motivation (what interests people have in the
future), planning (how people plan the realization of
their interests), and evaluation (extent to which people
expect their interests to be realized).

Includes cognition (ideas or expectations with regard
to the future, and of social realities), affect (an
expression of feeling or affection towards a particular
life domain in the future), and behavioral intention.
Itis characterized by a sense of continuity among the
past, present, and future as well as optimism and
hope about the achievability of goals and denoted by
a sense of relatedness across time frames.

Three components: motivational (value, expectance,
control), cognitive representation (hopes and fears),
and behavioral (exploration, commitment).

General thinking related to future.

(Continued)
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Table 1. (Continued)

Construct Author(s)
FTP Simons, Dewitte, &
Lens [74]

Consideration of
future
consequences [43]

Future orientation Trommsdorff [39]

FTP
[19]

https://doi.org/10.1371/journal.pone.0190492.t001

Definition
The instrumental value of present activities for
reaching valued goals in the future.

Conceptualization

Four different types of instrumentality emerged from
combining the FTP, goal theory, and the self-

Strathman, Gleicher,
Boninger, & Edwards

Zimbardo and Boyd

determination theory: proximal utility—external
regulation (the present task is compulsory and the
individual is only driven by extrinsic reasons);
proximal utility—internal regulation (there is no direct
relation between the present and future task, but the
present activity is internally regulated because
learning and performing are a goal in itself); distal
utility and external regulation (future goals are strived
for, but extrinsic rewards are at the center); distal
utility and internal regulation (future goals are strived
for and regulate present actions).

Immediate and future consequences of one’s current
behavior.

The extent to which people consider the potential
distant outcomes of their current behaviors and
are influenced by those potential outcomes.

Complex multidimensional system. Two types of components: cognitive and emotional or

motivational. The cognitive component relates to the
structure of the events projected into the future, both
in terms of time extension (i.e. how far in the future
those events are projected) and in terms of the
content (i.e., the degree of realism of the objectives,
the density of events projected into the future, and the
clarity of those objectives). Affective or motivational
component reflects the emotional valence of future
events.

An attitude that entails considering goal planning | Itis a general and positive tendency toward the future.

and achieving.

et al’s [43] Consideration of Future Consequence scale (CFCS). The CFCS includes items
such as “I believe that a person’s day should be planned ahead each morning” and “I think it is
more important to perform a behavior with important distant consequences than a behavior
with less important immediate consequences.”

Examples of FTP measures that focus on a specific life domain include scales developed by
Peetsma [26] and Seginer, Nurmi, Poole, and Shoyer [85]. These measures specify the life
domain by including items that explicitly refer to school, future career, or homework (e.g., “I
like to think of my future work or study,
education”). Fong and Hall [86] developed similar measures in the health domain and
included items such as “I spend a great deal of time thinking about how my present eating hab-
its will affect my life later on” and “I never consider the long-term consequences of staying fit
before I exercise.” Based on the principle of compatibility [87, 88], which requires that attitudi-
nal and behavioral measures involve similar actions, targets, contexts, and time elements, we
propose that domain-specific FTP measures will show stronger relationships with outcomes in
education, work, and health than general FTP measures.

» «

I am making serious preparations for my future

Cultural context

Researchers have argued that an individual’s FTP depends on his or her cultural identity [2,
48, 60, 89-91]. McInerney [60] postulated that culture may influence the extension of future
thinking as societies differ in values (e.g., contributing to the development of the society or
preserving the status quo). Based on the time-perspective profiles of 24 countries, Sircova et al.
[68, 92] found significant and strong associations between country-level FTP scores and Hof-
stede et al’s. [62] cultural dimensions of uncertainty-avoidance and indulgence/restraint. In
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Fig 1. Conceptual model for grouping FTP across life domains.

https://doi.org/10.1371/journal.pone.0190492.9001

our meta-analyses, we built upon these theoretical notions and prior research by exploring
whether or not FTP-outcome relationships depend on the cultural context as operationalized
with Hofstede’s cultural dimensions.

The individualism/collectivism dimension reflects whether people’s self-image is defined in
terms of “I” or “we” [61, 93]. Although individualistic cultures prioritize personal achieve-
ments, success, and aspirations over community goals (e.g., the goals of a family or of an orga-
nization), collectivistic cultures value shared goals. It has been found that individualistic,
compared to collectivistic cultures are more future oriented because they focus on abstract
events and universal rules that are applicable across situations—as opposed to concrete and
particular events situated in the present time [94]. This finding suggests that individuals in
individualistic cultures are more concerned with their future and are better able to envision it.
Consequently, we expect that FTP will relate more strongly to educational, work, and health
outcomes in individualistic cultures than in collectivistic cultures.

Long-term/short-term orientation refers to how cultures view time, which directly links to
the relevance of the FTP construct in a particular culture. These Hofstede dimensions and
present and future scales of the Zimbardo Time Perspective Inventory represent different con-
structs [92, 95]. Cultures demonstrating short-term orientation are more concerned with the
past and present and pursue quick results, whereas cultures demonstrating long-term orienta-
tion are more concerned with their future and pursue future-oriented goals. In a study includ-
ing 93 countries, Hofstede et al. [62] found a significant association between long-term
orientation and school results. Accordingly, we expect that compared with short-term oriented
cultures, FTP will be more salient in long-term-oriented cultures and that the FTP-outcome
relationship will be stronger in these cultures.
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Uncertainty-avoidance reflects individuals’ level of comfort with unstructured and unpre-
dictable situations [96]. Whereas cultures high in uncertainty-avoidance may feel a strong
need for a definitive prognosis, timeline, and outcome expectations, cultures low in uncer-
tainty-avoidance may be more content with the unknown and have less need for cognitive clo-
sure [62]. Consequently, we propose that FTP will more strongly relate to educational, work,
and health outcomes in high compared to low uncertainty-avoidance cultures.

Indulgence/restraint involves the extent to which a society controls desires and impulses.
Relatively weak control is termed indulgence and relatively strong control restraint. A society
that permits “relatively free gratification of basic and natural human desires related to enjoying
life and having fun” [96] (p. 15) represents indulgence, compared to a society that suppresses
and controls gratification by means of social norms. Sircova et al. [92] found that cultures high
in indulgence have a lower FTP than cultures low in indulgence. Based on this, we expect that
the FTP-outcome relationships will be weaker in cultures with high indulgence than in cul-
tures with low indulgence.

Additional sample and study moderators

Demographic variables such as age and gender have been found relevant for FTP [46, 59]. For
example, Gjesme [46] found that girls thought more about the future than boys. Study design
and year of publication may also be relevant for the FTP-outcome relationship. Cross-sec-
tional data may present higher correlations than longitudinal data because of common method
variance [97]. With respect to the publication year, it would be interesting to explore whether
or not the effect of FTP on outcomes has changed based on the year when the studies were
conducted.

FTP and different outcome types: The TPB

FTP has been related to different outcomes across the domains of education, work, and health
(e.g., school performance, job satisfaction, physical activity). Grouping these outcomes in a
sound framework would yield a better understanding of the FTP-outcome relationships. The
TPB [71, 98] is one of the most influential and applied models used to predict and explain
human behaviors in the education, work, and health domains [99-101]. The TPB relies on the
assumption that human behaviors are guided by beliefs, attitudes toward the behavior, subjec-
tive norms, perceived behavioral control, and behavioral intention. Attitudes toward the
behavior relate to an individual’s positive or negative evaluations of performance regarding a
particular behavior and are determined by behavioral beliefs linking the behavior to different
outcomes. Subjective norms refer to the perceived social pressure to perform or to abstain
from a certain behavior and are determined by accessible normative beliefs regarding other
people’s perception of importance. Perceived behavioral control reflects people’s perception of
the ease or difficulty of performing the desired behavior; thus, it includes individuals’ beliefs in
their abilities (self-efficacy) to execute a certain behavior [71]. Behavioral intentions indicate
“how much effort people are planning to exert in order to perform the behavior” [98] (p. 181)
and capture the motivational factors that influence that behavior.

Distinguishing the outcome types in the education, work, and health domains based on the
TPB may deepen our understanding of the psychological processes involved in the FTP-out-
come relationships and could explain the differences in their effect sizes. According to the
TPB, behavioral intention is the most proximal predictor of actual behavior. Research supports
this, but it also shows that the behavioral intention-behavior relationship is far from perfect
[102]. Behavioral intentions are, in turn, influenced by attitudes, normative beliefs, and per-
ceived behavioral control. FTP includes an individual’s beliefs about the future [10] and,
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depending on the specific FTP construct, encompasses cognitions, behavioral intentions, and/
or affect regarding the future. Hence, FTP is conceptually related to the attitudes and behav-
ioral intentions in the TPB, but they are not the same. FTP concerns attitudes and behavioral
intentions regarding the future, whereas the study outcomes concern attitudes, behavioral
intentions and behaviors in the present. However, we expect that FTP will associate more
strongly with attitudinal outcomes and behavioral intentions than with actual behaviors.

Method
Literature search

These meta-analyses cover a period from 1984 (the earliest study) through March 2014. We
used multiple techniques recommended by Lipsey and Wilson [103] and Cooper [66] in order
to retrieve as many studies as possible. We created a log to keep track of the literature search
(see S1 File). We searched the electronic databases relevant to the three life domains (Psy-
cINFO, MEDLINE, ERIC, Business Source Premier, Web of Science, CINAHL, and SPORT-
Discus). The main searched terms included time perspective, future time perspective, future time
orientation, future consequence, motivation, learning, achievement, work, career, future plan-
ning, decisions, health behavior, and health attitudes. We searched for these terms in subject
headings, abstracts, and in the keywords of the studies and used filters for test and measure-
ment terms (e.g., Zimbardo Time Perspective Inventory, Temporal Focus Scale). In addition,
we conducted a backward search of the reference sections of published articles to identify rele-
vant articles missed in the computerized search (e.g., [2, 48]).

To avoid publication bias and the “file drawer problem” [104], we searched for both pub-
lished and unpublished reports as well as doctoral dissertations and master’s theses via the Dis-
sertation Abstracts Online and Google, as recommended by Johnson and Boynton [67]. In
addition to the database search, we searched conference abstracts (e.g., International Confer-
ence on Life Design and Career Counseling: Building Hope and Resilience, 2013; 1st Interna-
tional Conference on Time Perspective, 2012) and requested emerging or unpublished
significant and nonsignificant studies from prominent FTP researchers. Finally, to acquire a
wide-range of responses from researchers in the time perspective field, we posted a request for
published, unpublished, and emerging FTP data via the International Time Perspective Net-
work group on LinkedIn and the Time-Research listserv.

Inclusion and exclusion criteria

We used several criteria to select the studies. First, we required studies to fall in line with our
FTP definition. We excluded studies that used the Future Time Perspective Scale (FTPS; [80,
105]) because this measure includes the amount of time that individuals believe to have left in
their lives (i.e., linked to the Life-Span Theory). Also, studies that related FTP to economic
markers of time perspective (e.g., delay-discount rate; [106]) were omitted. Although delay dis-
counting and time perspective are related constructs, it is still premature to consider delay dis-
counting and time perspective under a single construct [107]. Moreover, because direction
(i.e., past or future) and distance (i.e., how far into the future) are different and generally unre-
lated attributes of time perspective [78], we excluded studies that used the Bluedorn Temporal
Depth scale [78] and scales that did not include items explicitly relating to the future—such as
the Speed and Distance (Extension) subscale from Husman and Shell’s [10] FTP measure.
When FTP was measured with the Consideration of Future Consequences scale [43] and con-
sidered as a two-factor construct (i.e., immediate vs. future), we only used the future subscale
because the items of the immediate subscale reflect present rather than future orientation [108,
109]. Regarding the Time Perspective scale for school and professional career by Peetsma [26],

PLOS ONE | https://doi.org/10.1371/journal.pone.0190492 January 24, 2018 11/45


https://doi.org/10.1371/journal.pone.0190492

12;2;."'_(:)!; |()NE

Future time perspective: Meta-analyses

which is comprised of a short- and long-term future subscale, we excluded the first subscale
because its items reflect the present time frame (e.g., “I have little use now of what I learn at
school”). Studies that used the Hope scale [110] were also excluded because hope is considered
a separate construct. Studies that mixed the FTP measure with other constructs (e.g., related to
self-determination theory, achievement goal theory) were excluded if the reported correlation
did not consider the FTP-outcome of interest per se.

Second, we required that the FTP construct be measured with a self-report method, which
is dominant in FTP research and matches the psychological nature of the construct [111, 112].
We excluded studies that measured FTP with free-response measures and open-ended ques-
tionnaires. In the past (1960s and 1970s) the free-response methods were used most often (e.g.,
“tell me a story,” “story completion,” “TAT,” “important events,” “future events”) alongside
projective methods (e.g., Cottle’s Circle tests, [113]) or a combination of free-response and
scaling methods (e.g., [114]). However, all of these methods had low reliability and scoring dif-
ficulties and nowadays researchers mostly employ the scaling methods. It is important to note
that we excluded studies that measured possible future work selves—a construct that relates to
individuals’ self-concept and that has been mostly assessed with an open-ended measure (e.g.,
[115, 116]).

Third, FTP had to relate to outcomes that refer to attitudes, motivations, behavioral inten-
tions, and behaviors in the life domains of education, work, and health. Studies that linked
FTP to themes and constructs in other domains (e.g., identity formation, meaning of life,
dreams, game playing) were omitted.

Fourth, we selected empirical field studies but excluded qualitative reviews and conceptual
articles. After reviewing studies based on the abovementioned criteria, we found only five
experimental (i.e., intervention) studies relating to educational, work, and health outcomes;
only one intervention study in the work (i.e., [52]) and health (i.e., [117]) domains; and only
three studies in the education domain (i.e., [118-120]). These experimental studies manipu-
lated FTP in different ways, potentially confounding our results. Most of the interventions
were related to educational outcomes; however, they were only conducted in one country (The
Netherlands), involved the same type of participants, and used the same FTP measure, thus,
they did not allow us to test for our moderators. Therefore, we decided to exclude these
studies.

Fifth, we required studies to include a general, nonclinical sample. For example, we
excluded studies with adjudicated adolescents [121] because the findings of these studies were
likely confounded by specific sample characteristics, thus, were less generalizable to the general
population.

The literature search resulted in 6,481 reports. After having removed the duplicate studies

» «

(652 reports) and screened 301 potentially relevant studies, 65 reports met our inclusion crite-
ria (Fig 2). These 65 reports included 57 published articles and 4 master or doctoral theses, two
unpublished master theses and two unpublished data sets. From these 65 reports, we identified
and examined 77 independent samples that met our inclusion criteria. Consequently, in the
rest of the paper we refer to these independent samples as included studies (k = 28 in the edu-
cation domain, k = 17 in the work domain, and k = 32 in the health domain). The studies were
published between 1984 and 2014 and involved N = 31,558 participants. Samples originated
from the USA (35), Western Europe (34), Australia and New Zealand (5), Asia-Pacific (2), and
Eastern Europe (1). The mean age of the total sample was 22.33. On average, the sample
included 46.16% male respondents. Tables 2-4 show the references of the included studies and
their characteristics per life domain.
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Fig 2. PRISMA flow diagram.
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Coding the study characteristics

All studies were double coded by a trained research assistant and the first author. Based on the
recommendations by Lipsey and Wilson [103] and Cooper [66], we developed a detailed cod-
ing manual (see S2 File). We also coded certain characteristics of each study: study design, life
domain of the FTP-outcome relationship, FTP measure name, FTP construct type, FTP focus
(general vs. specific), FTP subscale, FTP value (separate positive and negative subscales), num-
ber of FTP items used, outcome name and measure description, outcome type (based on the
TPB; [71, 98]), country from which the sample originated, sample characteristics, and effect
size (i.e., correlation coefficient). We divided the coding process into three parts to lessen the
complexities of some studies. The coders met after coding each section to discuss specific cod-
ing issues. The analyses were performed on the mutually agreed data. Interrater reliabilities of
moderator variables were calculated in ReCal [170] and yielded positive results (Cohen’s
kappa > .97).

FTP construct types. We coded the FTP scales and subscales based on our developed
conceptual model for grouping the FTP construct types (Fig 1) that relied on the reporting of
authors in the primary studies. Accordingly, the FTP constructs were assigned to one of four
construct types that measured a single or multiple components of the FTP construct: (a) cogni-
tion; (b) cognition and behavioral intention; (c) cognition and affect; and (d) the mixture of
cognition, behavioral intention, and affect. Table 5 summarizes the description of FTP con-
struct types followed by item examples.

FTP focus. We coded the FTP measure as “general” if the measure did not specify a cer-
tain life domain or “specific” if the FTP items referred to a specific life domain (e.g., school,
work, health).
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Table 2. Overview and characteristics of the studies in the education domain.

Study N|FTP FTP Country IC [LTO UA |IR |Outcome Age |Gender | Study Effect
construct |focus type design size
Adelabu [57] 661 CBI General USA 91 26 46 68 VB 15 41.3  Cross- 12
sectional
Andretta, Worrell, & Mello 300 CA General | USA 91 26| 46| 68 VB 16 60 | Cross- .05
[40] sectional
Barber, Munz, Bagsby, & 255 CBI General USA 91 26 46 68 VB 19.6 21.4 Cross- .27
Grawitch [122] sectional
Bowles [58] 177 | COG General | Australia 90| 21| 51| 71|VB 14.5 50 | Cross- .08
sectional
Bowles [79] 228 COG General | Australia 90 21 51 71 UB 16.5 49.6 Cross- .24
sectional
Brown & Jones [123] 261 CA General | USA 91 26| 46| 68 | ATB, VB 15.5 NA | Cross- .27
sectional
de Bilde, Vansteenkiste, & 275 CBI General  Belgium 75 82 94 57 ATB,PBC, 17 34.4 Cross- .38
Lens [124] Bl, UB sectional
Eren [125] 188 | MIX General | Turkey 37| 46 85| 49|VB 19.4 76.1 | Longitudinal .02
Ferrari, Nota, & Soresia[51] 498 MIX General  Italy 76 61 75 30 VB 11.9 50.2 Cross- .32
sectional
Ferrari, Nota, & Soresi b [51] | 675 | MIX General | ltaly 76| 61 75| 30| VB 15.8 49.8 | Cross- .21
sectional
Inocéncio, Gomes [126] 402 CBI General  Portugal 27 28 99 33 ATB,BI 16.7 38.3  Cross- .23
sectional
Hau Yee [127] 368 | CBI General | China 25| 61| 30| 24 | ATB, BI 18.5 41.6 | Cross- A1
sectional
Hilpert, Husman, Stump, 546 CBI General USA 91 26 46 68 UB 21 83.3 Cross- .28
Kim, Chung, & Duggan sectional
[128]
Horstmanshof & Zimitat 347 | CBI General | Australia 90 21| 51| 71| ATB, UB 22 33 | Cross- .39
[129] sectional
Levy & Earleywine [130] 217 CBI General USA 91 26 46 68 PBC 20.8 29 Cross- .09
sectional
Peetsma [42] 606 | MIX Specific | Netherlands |80 67| 53| 68 UB 15.5 46.6 | Cross- .35
sectional
Peetsma, Hascher, van der 71 MIX Specific | Netherlands 80 67 53 68 UB 14 50 Cross- .50
Veen, & Roede a[131] sectional
Peetsma, Hascher, van der 78 | MIX Specific | Germany 67| 83| 65| 40| UB 14 50 | Cross- 13
Veen, & Roede b [131] sectional
Peetsma, Hascher, vander 204 MIX Specific | Czech 58 70 74 29 UB 14 50 Cross- 43
Veen, & Roede c [131] Republic sectional
Peetsma, Hascher, vander | 134 | MIX Specific | Switzerland 68| 74| 58| 66  UB 14 50 | Cross- .40
Veen, & Roede d [131] sectional
Peetsma, Schuitema, & van 678 MIX Specific  Netherlands 80 67 53 68 PBC 12.8 52 | Longitudinal .28
der Veen [50]
Peetsma, & van der Veen 906 | MIX Specific | Netherlands |80, 67| 53| 68| UB, VB 12.5 55 | Longitudinal .26
[47]
Peters, Joireman, & 231 MIX General USA 91 26 46 68 VB 19 32.5 Cross- .29
Ridgway [132] sectional
Rodrigues Nobre [133] 134 | CBI General | Portugal 27| 28| 99| 33| ATB 14.7 50 | Cross- .37
sectional
Seginer & Mahajna [134] 295 COG Specific | Israel 54 38 81 NA VB 17 0  Cross- -.02
sectional
Shell & Husman [135] 198 | MIX General | USA 91| 26| 46| 68 UB,VB 19 30 | Cross- 13
sectional
Stachowski [136] 94 CBI General USA 91 26 46 68 UB,VB 23.9 19.1 Cross- .29
sectional
(Continued)
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Table 2. (Continued)

Study N FTP FTP Country IC [LTO UA IR |Outcome Age | Gender | Study Effect

construct |focus type design size

Worrell & Mello [137] 815 | CBI General | USA 91| 26| 46| 68| ATB,BI,VB | 14.4 46.6 | Cross- .20
sectional

Note. N = number of participants included in the effect size estimate; COG = cognition; CBI = cognition and behavioral intention; CA = cognition and affect;
MIX = mixture of cognition, behavioral intention, and affect; IC = individualism/collectivism; LTO = long-term orientation; UA = uncertainty-avoidance;

IR = indulgence/restraint; ATB = attitude toward behavior; Bl = behavioral intention; PBC = perceived behavioral control; UB = unverifiable behavior;

VB = verifiable behavior; NA = not available.

https://doi.org/10.1371/journal.pone.0190492.t002

Table 3. Overview and characteristics of the studies in the work domain.

Study N|FTP FTP Country [IC |[LTO [UA |IR | Outcome Age Gender Study Effect
construct |focus type design size
Eren & Tezel [138] 423 CBI General Turkey 37 46 85 49 ATB, PBC, 19.86 18.7 | Cross- .21
Bl, UB sectional

Eren [139] 396 | CBI General | Turkey |37| 46| 85|49 BI 20.53 30.6 | Cross- .34
sectional

Ferrari, Nota, & Soresia[51] 498 MIX General | ltaly 76 61 75 30 ATB,PBC 11.9 50.2 Cross- 42
sectional

Ferrari, Nota, & Soresi b [51] 675 | MIX General | ltaly 76| 61| 75|30 PBC,BI 15.79 48.9 | Cross- 43
sectional

Gupta, Hershley, & Gaur [140] 236 CBI General | India 48 51 40 26 PBC 28.14 59.7 Cross- .27
sectional

Halvari & Thomassen [141] 150 | CBI Specific | Norway 69| 35| 50|55 VB 15 44.7 | Cross- -.25
sectional

Janeiro & Marques [142] 620 MIX General Portugal 76 61 99 33 ATB,UB 16.04 44.8 Cross- .25
sectional

Rosseel [143] 170 | CBI General |Belgium |75| 82| 94|57 | ATB 17.5 47 | Cross- .19
sectional

Savickas, Silling, & Schwartz 97 MIX General UK 89 51 35 69 ATB, PBC, 19.5 62.9 Cross- .33

[64] Bl sectional

Shipp [144] 132 | COG General | USA 91 26| 46 |68 | ATB, PBC, 38.16 NA | Cross- .16

Bl sectional

Shipp, Edwards, & Lambert 362 COG General USA 91 26 46 68 ATB,BI 39 NA | Longitudinal .07

[56]

Shirai, Shimomura, Kawasaki, 3345 | CA General | Japan 46| 88| 9242 | ATB, PBC, 30.13 28 | Cross- .19

Adachi, & Wakamatsu [145] BI sectional

Strauss, Griffin, & Parker a 397 MIX General  USA 91 26 46 68 ATB,UB,VB 42.67 50 Cross- .23

[146] sectional

Strauss, Griffin, & Parker b 103 | MIX General | USA 91 26| 46 |68 | ATB, UB 35.68 47.1 | Cross- .55

[146] sectional

Strauss, Griffin, & Parker c 233 MIX General USA 91 26 46 68 ATB,UB 29.91 30.2  Cross- .35

[146] sectional

Taber [147] 195 | CBI General | USA 91 26| 46 |68 | ATB, PBC 39.85 40.2 | Cross- .09
sectional

Walker & Tracey [148] 218 MIX General  USA 91 26 46 68 PBC 19.63 51 Cross- 19
sectional

Note. N = number of participants included in the effect size estimate; COG = cognition; CBI = cognition and behavioral intention; CA = cognition and affect;
MIX = mixture of cognition, behavioral intention, and affect; IC = individualism/collectivism; LTO = long-term orientation; UA = uncertainty avoidance;

IR = indulgence/restraint; ATB = attitude toward behavior; Bl = behavioral intention; PBC = perceived behavioral control; UB = unverifiable behavior;

VB = verifiable behavior; NA = not available.

https://doi.org/10.1371/journal.pone.0190492.t003
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Table 4. Overview and characteristics of the studies in the health domain.

Study N|FTP FTP Country IC |[LTO [UA |IR |Outcome Age |Gender |Study design | Effect
construct |focus type size

Adams & Nettle [53] 423 MIX General USA 91 26 46 68 UB 34.7 18.2 | Cross- .28
sectional

Adams & White [73] 804 | MIX General | USA 91 26 | 46 |68 | VB,UB 50.5 41.4 | Cross- 1
sectional

Agnew & Loving [149] 121 CBI General USA 91 26 46 68 ATB,BI,UB 19.45 100 Cross- .15
sectional

Apostolidis, Fieulaine, 198 | CBI General | France 71 63| 86|48 | UB 21.8 50.2 | Cross- .19
Simonin, & Rolland [150] sectional

Beenstock, Adams, & 322 MIX General UK 89 51 35 69 UB 19.7 40.1 Cross- .32
White [151] sectional

Bjorgvinsson [152] 627 | CBI General | Canada 80| 36| 48|68 | ATB, PBC, 19.7 NA | Cross- 12
UB sectional

Burns & Dillon [153] 106 MIX General  USA 91 26 46 68 PBC,UB 21.1 32.1 | Cross- .23
sectional

Crockett, Weinman, 300 | MIX General | UK 89| 51| 35|68 BI 39 49 | Cross- .18
Hankins, & Marteau [154] sectional

Daugherty & Brase [107] 934 CBI General USA 91 26 46 68 PBC,BI,UB 18.99 37.3 | Cross- .21
sectional

Duangpatra, Bradley, & 607 | CBI General | USA 91 26| 46 |68 | UB 23.4 52.6 | Cross- .28
Glendon [155] sectional

Fieulaine & Martinez [156] 240 CBI General France 71 63 86 48 UB 33.3 59.2  Cross- .29
sectional

Gulley [55] 185 | CBI General | USA 91 26| 46 |68 | ATB, PBC, 16 48.1 | Cross- .10
Bl, UB sectional

Hall & Epp [157] 208 CBI Specific = Canada 80 36 48 68 VB 45.21 24.8 | Cross- A7
sectional

Hall [72] 357 | CBI General | Canada 80| 36 48|68 |UB 19 27.7 | Cross- .21
sectional

Halvari [158] 128 CBI Specific = Norway 69 35 50 55 VB 17.5 NA | Cross- .05
sectional

Heckman, Wilson, & 1624 | MIX General | USA 91 26 | 46 |68 BI 19 25 | Cross- .30
Ingersoll [159] sectional

Hirsch [160] 439 CBI General USA 91 26 | 46 68 UB 21.02 29 | Cross- .22
sectional

Joireman, Shaffer, Balliet, 119 | MIX General | USA 91 26 | 46 |68 | ATB, BI 21 59.7 | Cross- .26
& Strathman a [63] sectional

Joireman, Shaffer, Balliet, 232 MIX General USA 91 26 46 68 ATB,BI 21 50.9 Cross- .16
& Strathman b [63] sectional

Keough, Zimbardo, & 2627 | CBI General | USA 91 26 | 46 |68 | UB 21.42 45.8 | Cross- 14
Boyd a[161] sectional

Keough, Zimbardo, & 206 CBI General USA 91 26 46 68 UB 23.6 35  Cross- 19
Boyd b [161] sectional

Laghi, Liga, Baumgartner, | 1350 | CBI General | ltaly 76| 61| 75/30|UB 17.46 47.2 | Cross- .19
& Baiocco [162] sectional

Levy & Earleywine [130] 217 CBI General USA 91 26 46 68 UB 20.8 29 Cross- 13
sectional

Mahon, Yarcheski, & 138 | COG General | USA 91 26| 46 |68 | UB 13.1 42.4 | Cross- 46
Yarcheski [163] sectional

McKay, Persy, & Cole [164] 806 MIX General | Ireland 70 24 35 65 UB 13.5 49.6 Cross- 11
sectional

Pluck, Lee, Lauder, Fox, 50 | COI General | UK 89| 51| 35|69 UB 33.4 Cross- .08
Spence, & Parks [165] sectional

(Continued)

PLOS ONE | https://doi.org/10.1371/journal.pone.0190492 January 24, 2018 16/45


https://doi.org/10.1371/journal.pone.0190492

o e
@ ’ PLOS | ONE Future time perspective: Meta-analyses

Table 4. (Continued)

Study N|FTP FTP Country IC |[LTO UA |IR |Outcome Age |Gender |Study design | Effect
construct |focus type size

Polgar & Auslander [166] 336 MIX General  USA 91 26 | 46 68 ATB, PBC, 16.3 51 | Cross- .31
Bl, UB sectional

Rise, Kovac, Kraft, & Moan | 324 | COI General | Norway 69| 35| 50|55 ATB, PBC, 24.6 76 | Longitudinal .09

[167] Bl, UB

Rothspan & Read [168] 376 COI General USA 91 26 46 68 UB 19 34.6 Cross- .20

sectional

Strathman, Gleicher, 60 | MIX General | USA 91| 26 46 68| ATB,UB 25 Cross- .32

Boninger, & Edwards [43] sectional

van Beek, Antonides, & 165 COlI Specific  Netherlands 80 67 53 68 UB 21.29 40.6  Cross- .39

Handgraaf a [169] sectional

van Beek, Antonides, & 55 | COI Specific | Netherlands | 80| 67| 53|68 | UB 41.38 38.2 | Cross- .25

Handgraaf b [169] sectional

Note. N = number of participants included in the effect size estimate; COG = cognition; CBI = cognition and behavioral intention; CA = cognition and affect;
MIX = mixture of cognition, behavioral intention, and affect; IC = individualism/collectivism; LTO = long-term orientation; UA = uncertainty avoidance;

IR = indulgence/restraint; ATB = attitude toward behavior; Bl = behavioral intention; PBC = perceived behavioral control; UB = unverifiable behavior;

VB = verifiable behavior; NA = not available.

https://doi.org/10.1371/journal.pone.0190492.t004

Sample characteristics. Gender was coded as the percentage of males in the sample. The
mean age of the sample was entered for age. If age was missing, we calculated the age average
based on the provided grade level (in the education life domain) or averaged the age groups.
Culture was coded based on Hofstede et al.’s [62] cultural value dimensions: individualism/col-
lectivism, long-term/short-term orientation, uncertainty-avoidance, and indulgence/restraint.
That is, we assigned the appropriate cultural value to the identified country of each sample.
For example, we coded Japan as 46 for individualism, 88 for long-term orientation, 92 for
uncertainty-avoidance, and 42 for indulgence/restraint.

Study design and year of publication. The study design was coded as cross-sectional ver-
sus longitudinal, and we also included the publication year of the report.

Table 5. FTP construct type coding.

FTP construct types Description Item examples

Cognition Include items about an individual’s “l think about what my future has in
ideas and expectations about the store”; “l imagine what tomorrow will
future. bring for me.”

Cognition and Include items about an individual’'s “When | want to get something done, |

behavioral intention future goals and ways to accomplish make step-by-step plans and think
these goals (planning, setting, and self- | about how to complete each step”; “I
control as delay of gratification). consider how things might be in the

future, and try to influence those things
with my day to day behavior.”

Cognition and affect Include items that focus on the affective  “If things don’t get done on time, | don’t
tone of future cognitions, that is, worry about it”; “When | think about the
emotions that are associated with future | feel happy.”
future goals (hope, worry, fear).

Mixture of cognition, | Include items that combine cognition, “I like to think of the way | will be able to

behavioral intention, affect and intentions with regard to the | develop my possibilities (capacities/

and affect future. talents) after school”; “l am willing to

sacrifice my immediate happiness or
well-being in order to achieve future
outcomes.”

https://doi.org/10.1371/journal.pone.0190492.t005
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Table 6. Examples of dependent variables based on the theory of planned behavior per life domain.

Life domain
Education

Work

Health

Outcome type

ATB
BI
PBC
uB
VB
ATB
Bl
PBC
UB
VB
ATB
BI
PBC
uB
VB

Example dependent variable
Attitude toward schooling

Learning strategy

Control beliefs about learning
Preparation for assessment
Grade point average

Career choice satisfaction
Planned effort

Capability beliefs

Career exploration

Weekly working hours

Physical activity attitude

Intention to use a condom

Self-efficacy-diet
Physical activity (daily exercise)
Body mass index

Note. ATB = attitude toward behavior; Bl = behavioral intention; PBC = perceived behavioral control;

UB = unverifiable behavior; VB = verifiable behavior.

https://doi.org/10.1371/journal.pone.0190492.t006

Outcome type. Based on the TPB, we distinguished four outcome types: (a) attitude
toward behavior, (b) behavioral intention, (c) perceived behavioral control, and (d) behavior.
We did not code for the subjective norm because there were no studies concerning this out-
come type. Regarding the behavior outcome, we distinguished between unverifiable behavior
(UB) and verifiable behavior (VB), that is, self-reported behavior that is potentially verifiable.
See Table 6 for examples of outcome types per each life domain.

Table 7. Overall effect size for FTP and educational, work and, health outcomes.

Model
Fixed
Random effects

Model
Fixed
Random effects

Model
Fixed
Random effects

Overall effect size for FTP and educational outcomes

Note. k =number of studies; r= effect size; LL = lower limit; UL = upper limit.

**¥%p< 0001,

https://doi.org/10.1371/journal.pone.0190492.t007

Effect size and 95% interval Test of null (2-Tail) Heterogeneity Tau-squared
k r LL UL z P Q df(Q p P T2 SE o T
28 .24 .22 .26 23.83 .00*** 128.65 27.00 .00*** 79.01 .01 .00 .00 .10
28 .24 .20 .28 10.51 .00***
Overall effect size for FTP and work outcomes
Effect size and 95% Test of null (2-Tail) Heterogeneity Tau-squared
interval
k r LL UL z P Q df(Q p P T2 SE o T
17 .24 .22 .26 22.12 .00*** 136.49 | 16.00 .00*** 88.28 .02 .01 .00 14
17 .24 A7 .31 6.82 .00***
Overall effect size for FTP and health outcomes
Effect size and 95% Test of null (2-Tail) Heterogeneity Tau-squared
interval
k r LL UL Z P Q df(Q p P T2 SE o T
32 .20 .18 22 24.57 .00*** 99.07 31.00 .00*** 68.71 .01 .00 .00 .07
32 .21 .18 .24 12.74 .00***
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Meta-analytic procedures

Effect size estimation. Pearson’s r was used as the effect size index. It is the recommended
effect size measure [171] and a common statistic reported by the majority of the included stud-
ies. The computations were based on reported zero-order correlations and sample size. In
cases where r was not provided, we requested that the authors send us the correlation(s) of
interest—these requests were mostly fulfilled. In a few cases, we used Spearman’s rho that was
subsequently transformed to Fisher’s z [172]. A positive correlation indicated that a high FTP
score was associated with higher outcomes in the education, work, and health life domains.
When necessary, we reverse scored correlations so that the higher score represented higher,
positive levels in educational, work, and health outcomes.

Analysis strategy. Following Hedges and Olkin [173], we performed the analyses on cor-
relations transformed into Fisher’s z scores, which were then converted back to correlations.
Because we assumed both systematic and random variation in the distribution of effect sizes,
the obvious choice was the random-effect model. Due to power issues, however, we also
reported the fixed-effect model. The random-effect model allowed us to make general infer-
ences—which reached beyond the studies included in these meta-analyses—and to take into
account both the within- and between-study errors [174], whereas the fixed-effect model
allowed a more powerful test to detect significant effects. Because random-effect models are
typically deemed more conservative, they can result in type II errors—an acknowledged limita-
tion [103]. By testing both models, we applied the sensitivity analysis [175], which allowed us
to examine the effects of different assumptions on the outcomes of the meta-analysis. Each
effect size was weighted by the inverse of its variance. More weight was assigned to larger sam-
ples (in the fixed-effect model), whereas the weights were more balanced in the random-effects
model. That is, large samples lost influence and small samples gained influence [174, 176].
Also, 95% confidence intervals were calculated for weighted average effects. If the confidence
interval did not contain zero, then we rejected the null hypothesis (meaning no FTP effect).

We computed effect sizes and conducted the moderator analyses using Comprehensive
Meta-Analysis software (CMA; [177]), which dealt with the complex data structures found in
our meta-analyses. Correlations around .10 we considered small; around .30 as medium, and
any correlation around .50 we considered as large [178].

Multiple effect sizes. As noted in recent reviews on meta-analysis techniques [179, 180],
researchers often encounter multiple and dependent effect sizes when conducting a meta-anal-
ysis. The majority of our studies allowed us to code multiple effect sizes. This was particularly
the case when coding the moderator variables and outcomes. For example, a study could
include effect sizes of more than one FTP construct or outcome type. As these effect sizes are
derived from the same sample, they are dependent, what violates the assumption of indepen-
dence [103]. This may inflate the variance of the mean effect and may introduce a serious bias
by assigning more weight to studies with more effect sizes.

According to Scammacca et al. [180], how researchers handle the effect size dependency
greatly depends on the research questions addressed and the data set. Namely, are the correla-
tions among the measures known, and are the constructs independent? We used different
techniques to deal with data dependency. First, because we did not know the correlation
between the outcome types in the education, work, and health domains, we averaged them
with the assumed correlation for the overall analysis per each life domain. The assumed corre-
lation was r = 1. According to Borenstein et al. [174], if there are more than two or three mea-
sures used in multiple studies, averaging outcomes with an assumed correlation of r = 1 and
inflating Type II error is considered the more conservative approach. Second, in order to
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better understand the relationships between FTP and the different outcomes types, we ran sep-
arate meta-analyses for each outcome type.

Third, regarding the FTP construct, we applied Cooper’s [181] shifting unit of analysis tech-
nique to minimize violations of independence. This technique selects the unit of analysis and
then averages the effect sizes within the unit. Based on this approach, the multiple effect sizes
for FTP constructs were initially averaged to produce a single effect size for calculations involv-
ing the overall effect size for the sample. That is, we aggregated the effect sizes to produce one
effect size for each study. For each moderator analysis, we aggregated effect sizes based on the
particular moderator variable (e.g., the FTP construct types), such that each study only
included one effect size per outcome on that particular FTP construct. This approach helped
us to preserve as much of the data as possible while reducing any violations of data indepen-
dency [181]. When studies included two or more subscales coded as different FTP constructs,
for the purpose of moderation subgroup analyses, we were forced to code their FTP constructs
according to the most dominant FTP component based on its items and averaged the subscales
on that particular FTP component (i.e., [125, 134, 135, 142, 143, 148, 152]).

Fourth, if a study utilized two or more FTP measures (e.g., Zimbardo’s and a CFC scale),
we selected the one that reported a higher reliability or validity [103]. Fifth, if same samples
were used in multiple articles, that is, one author wrote more articles based on the same partic-
ipants (e.g., [19, 57, 108]), we selected one article per each sample for inclusion based on the
sample size (giving preference to the larger sizes) and the amount of available information.
Also, when one article included more studies with different samples (independent studies),
each study was entered separately in the analyses (e.g., [131]).

Sixth, when articles provided separate effect sizes for subgroups (e.g., boys and girls), we
entered them as subgroups and used the study as the unit of analysis by merging the data as
recommended by Borenstein et al. [174]. Seventh, if an outcome was measured at multiple
points in time, we averaged the results for these measurements and used the average effect size
in the analysis. Finally, we assigned studies that reported effect sizes for more than one life
domain (e.g., GPA and health behavior) to the appropriate life domain so that a particular
study contributed only one effect size to a particular life domain.

Moderation analyses. To test whether the dispersion of effect sizes was due to chance and
sampling error or whether it reflected a real difference in effect sizes from one study to another
(homogeneity test), we calculated the goodness-of-fit, Q, and a homogeneity index, I°. Signifi-
cant Q values indicate that there are likely other variables (covariates) that explain differences
in effect sizes. The I, which is based on Q and its degrees of freedom (k — 1), is the proportion
of the observed dispersion due to heterogeneity. High values of I’ indicate more variability
among the effect sizes. Values of 25%, 50%, and 75% have been suggested as reflecting low,
moderate, and high levels of variance, respectively, attributable to real differences [182].

The moderation analysis addressed under what circumstances the magnitude of the effect var-
ied. To assess the impact of our categorical moderators, we conducted fixed and random modera-
tion subgroup analyses which are based on weighted sum of squares. For the subgroup analysis,
we applied the pooled estimate of between-study variance (tau-squared, T°), pooled across the
subgroups, because it provided a better T* accuracy and reduced error when working with five or
fewer studies per subgroup [174, 183]. Continuous moderators were examined using fixed- and
random-effect meta-analytic regression. Meta-regression is analogous to regression analysis, but
it uses the average effect size as outcome and study characteristics as predictors (covariates). We
also found it to be a more sophisticated tool for exploring heterogeneity. Similar to regression,
meta-regression yields a beta coefficient and an R?, which is the proportion of between-studies
variance explained by the covariate(s). It is also analogous to the R* index commonly reported for
the proportion of variance explained by covariates in primary studies. We used a method of
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moments (MM) for estimating the true between-study variance, which—in contrast to other esti-
mation methods such as unrestricted maximum likelihood (ML) and restricted maximum likeli-
hood (REML) methods—does not depend on any assumption about the distribution of the
random effects. Finally, to test the significance of moderators simultaneously, thus controlling for
the other moderators, we conducted multiple regression analyses for each life domain.

Publication bias. In addition to including unpublished studies and dissertations to
address the file drawer problem (see Method), we statistically tested publication bias using the
Duval and Tweedie’s [184] trim and fill procedure (with fixed and random effects) and Egger’s
test. The trim and fill method estimates the number of missing studies that may exist in a
meta-analysis and is based on a funnel plot—a plot of the magnitude of the effect sizes relative
to the precision of the effect sizes. If the funnel plot is asymmetrical, studies are imputed by an
iterative procedure that removes the most extreme small studies from the positive side of the
funnel plot and re-computes the effect size until the plot is symmetric [174]. Egger’s test
assesses bias by using precision (i.e., the inverse of the standard error) to predict the standard-
ized effect (i.e., the effect size divided by the standard error) and is considered to be a powerful
test [174]. A nonsignificant value indicates a lack of bias in the data.

Results
Overview of the analysis

The results are reported in five steps. First, we report the results of three separate meta-analyses
estimating the overall effect size for FTP on educational, work, and health outcomes. Second,
we present results of publication bias tests for the three meta-analyses. Third, we explore our
moderators across the three life domains. Fourth, after testing significant moderators by con-
trolling for possible confounds, we report results of a multiple meta-regression analysis per
each life domain. Fifth, we show the overall effect sizes based on the TPB in order to unpack
the relationships between FTP and specific outcome types in education, work, and health. Fur-
ther in the text, we report the discrepancies in random- and fixed-effect models and present
the results of both analyses in the tables.

Overall effects

FTP-educational outcomes. In total there were 28 independent studies (k = 28) concern-
ing the relationships between FTP and educational outcomes. Table 2 shows the effect sizes
along with characteristics of the included studies. We found a small-to-medium relationship
between FTP and educational outcomes for the fixed-effect and random-effect model, r = .24,
95% CI [.20, .28], p < .0001. We also found a significant heterogeneity, Q = 128, 65, p < .0001.
This finding is further supported by the I? (I = 79.01), meaning that 79.01% of the observed
variance stemmed from real differences between studies and, as such, may potentially be
explained by the moderators (see Table 7).

FTP-work outcomes. There were 17 independent samples (k = 17) concerning the rela-
tionships between FTP and work outcomes. Table 3 shows the effect sizes and the characteris-
tics of the studies. The overall effect size for FTP and work outcomes was the same as in the
education domain and significant for the fixed and random-effect model, r = .24, 95% CI [.17,
31], p < .0001. The significant Q results and the high amount of heterogeneity, I’ = 88.28%,
again indicated the likelihood of variables moderating the overall effect (see Table 7).

FTP-health outcomes. There were 32 independent studies (k = 32) concerning the rela-
tionships between FTP and outcomes in the health domain. The effect sizes and study charac-
teristics are displayed in Table 4. The overall effect size for FTP and health outcomes was
significant and small-to-medium for the fixed and random-effect model, r = .20, 95% CI [.18,
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.24], p <.0001 (see Table 7). The significant Q results and a medium amount of heterogeneity,
I = 68.71%, indicated that a significant variability was present among this sample of studies.
This result warrants a further investigation of the factors to explain this variability.

Publication bias

Using Duval and Tweedie’s [184] trim and fill approach (with fixed effects) for the relationship
between FTP and educational outcomes, we found that no studies were added above the esti-
mated average effect size. Only one study was added below the average effect size. However,
the imputed point estimate was exactly the same as in the overall analysis on educational out-
comes with no trimmed studies, r = .24, 95% CI [.22, .25]. Also, the nonsignificant Egger’s test
showed that there was no bias present in this data, intercept = .23, t(26) = .17, p = .87. Under
the random effect trim and fill procedure, two studies were added below the estimated average
effect size, but no studies were added above the average effect size. The imputed point estimate
was again the same as for the fixed-effect model, r = .24, 95% CI [.19, .27]. The Egger’s regres-
sion coefficient was nonsignificant and the same as for the fixed-effect, showing no bias in the
data.

For the relationship between FTP and work outcomes, there were no added studies below
or above the average effect size for either the fixed or random-effect trim and fill procedure.
The absence of study bias was further supported by the nonsignificant Egger’s test, intercept =
A1, 1(15) = 27, p = .80

Regarding the relationship between FTP and health outcomes under the fixed-effect trim
and fill procedure, two studies were added below the average effect size, resulting in the same
effect size as in the initial fixed-effect overall analysis, r = .20, 95% CI [.18, .21]. Again, the
Egger’s regression coefficient was not significant, intercept = .55, #(30) = .81, p = .43. The trim
and fill procedure under the random-effect model added only one study above the average
effect size, resulting in the same effect size as in the initial random-effect overall analysis, r =
.21,95% CI [.18, .24]. Taken together, these results confirmed that the three data sets did not
contain publication bias for the effect size estimates and that the computed mean effect of the
meta-analysis will not be biased.

Moderator analyses

FTP construct type. For the relationship between FTP and educational outcomes, the
FTP construct was a significant moderator in the fixed-effect model, Q(3) = 27.32, p < .001,
and a marginally significant moderator in the random-effect model, Q(3) = 6.93, p =.07. The
strongest relationship was found for the FTP mixture of cognition, behavioral intention, and
affect (r = .28, k = 12) and for FTP cognition and behavioral intention construct (r = .23,

k = 11). The weakest relationship was found for FTP cognition (r = .09, k = 3) and for the FTP
cognition and affect construct (r = .15, k = 2).

We found that the relationship between FTP and work outcomes also changed as a function
of the FTP construct type in both the fixed- and random-effect models, Q(2) = 8.39, p < .05
(for random model). The largest effect size was for studies that included an FTP measure that
represented a mixture of cognition, behavioral intention, and affect (r = .34, k = 8). Studies
that included a cognition and behavioral intention FTP construct had a smaller effect size (r =
.15, k = 6). Studies with a cognition FTP construct yielded the smallest effect size (r = .11,

k = 2). This was true for the analyisis with or without the one study that used the cognition and
affect FTP construct (i.e., [145]).

The FTP construct significantly moderated the relationship between FTP and health out-

comes in both fixed- and random-effect models, Q(2) = 8.89, p < .01 (for random-effect). All
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studies included either one of the FTP construct types—except for the cognition and affect
FTP construct. The largest effect size was for one study that included FTP cognition (r = .46,

k = 1), followed by studies that applied a mixture of cognition, behavioral intention, and affect
(r=.23, k = 11), and then followed by the cognition and behavioral intention FTP construct
(r=.19, k = 20). However, after removing the only study in the FTP-cognition subgroup (i.e.,
[163]), we found a significant moderating effect in the fixed-effect model only, Q(1) = 8.83,

p < .01. Again, the stronger effect was found for studies that used an FTP measure that con-
sisted of a mixture of cognition, behavioral intention, and affect (r = .23, k = 11), compared to
studies that applied a cognition and behavioral intention FTP construct (r = .18, k = 20).

FTP focus. For the FTP-educational outcomes relationship, FTP focus was a significant
moderator in the fixed-effect model only, Q(1) = 8.94, p < .01. FTP measures with a specific
focus related more strongly to educational outcomes (r = .28, k = 8) than FTP measures with a
general focus (r = .22, k = 20).

We were unable to perform the moderation analysis for the FTP-work outcomes relation-
ships because only one study included the specific FTP measure (i.e., [141]). FTP focus did not
moderate the effect size of the FTP-health outcomes relationships in both the fixed- and ran-
dom-effect models. The majority of the studies included the general FTP measure (k = 28),
and only four studies included the specific FTP.

Culture. The individualism/collectivism cultural dimension did not moderate the FTP-
educational outcomes relationship in either the fixed- or random-effect models. However, this
cultural dimension marginally predicted the FTP-work outcomes relationship in the fixed
effect model, Q(1) = 3.16, p < .08, and significantly predicted the FTP-health outcomes rela-
tionship in the fixed effect model, Q(1) = 8.06, p < .005. Higher individualism went together
with a stronger relationship between FTP and work and health outcomes.

The long-term/short-term cultural dimension was a significant moderator only for the
FTP-educational outcomes relationship and in the random-effect model, Q(1) = 18.06, p <
.001. This result indicates that the relationship between FTP and educational outcomes was
stronger in countries with a long-term orientation.

The uncertainty-avoidance cultural dimension was a marginally significant predictor of the
FTP-educational outcomes relationship but only in the fixed-effect meta-regression, Q(1) =
2.78, p < .09. The indulgence/restraint cultural dimension only significantly predicted the
effect size of the FTP-work outcomes relationship in the fixed-effect model, Q(1) = 18.78, p <
.001. Greater indulgence was associated with a weaker relationship between FTP and work
outcomes.

Age. Age was not a significant predictor in either the fixed or random-effect meta-regres-
sions testing the FTP-educational outcomes relationship. However, age significantly moder-
ated the relationship between FTP and work outcomes but only in the fixed-effect model, B =
-.01, p <.001, k = 17. This result indicates that the older the sample of participants were, the
weaker the relationships between FTP and working outcomes would be. In testing the FTP-
health outcomes relationship, age did not predict the overall effect sizes in either fixed- or ran-
dom-effect models.

Gender. We found a marginally significant effect of gender in the fixed-effect meta-
regression in testing the FTP-educational outcomes relationship, B =.001, p = 06, k = 27. This
result indicates that the relationship between FTP and educational outcomes was stronger
when the sample was comprised of a higher percentage of males. However, the magnitude of
the slope was very small. One study had missing data on gender (i.e., [123]).

Gender significantly predicted the effect size in the fixed-effect model testing the FTP-
work outcomes relationship, B =.001, p < .001, k = 15. The relationship between FTP and
working outcomes was stronger when the sample was comprised of a higher percentage of
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males; however, the magnitude of the slope was very small, and two studies had missing data
on gender (i.e., [56, 144]).

A significant moderating effect of gender was also present for the relationship between FTP
and health outcomes in the fixed-effect model, B = -.001, p < .001, k = 28. Although the mag-
nitude of the slope was very small, this result indicates that the FTP-health outcomes relation-
ship was weaker when the sample was comprised of a higher percentage of males. It is
important to note that four studies had missing data on gender (i.e., [43, 152, 158, 165]).

Study design. There was no difference in effect size between cross-sectional (k = 25) and
longitudinal studies (k = 3) in the education domain in both the fixed- and random-effect
models, Q(1) = .04, p = .85. Because the data consisted of only one longitudinal study in both
the work domain (i.e., [56]) and in the health domain (i.e., [167]), we could not test study
design as a moderator in these domains.

Publication year. Regressing the relationship between FTP and educational outcomes
onto the year when a study was published yielded a null effect in both fixed- and random-effect
models. The meta-regression analysis in the work domain showed no evidence that the effect
size changed across years. However, publication year moderated the relationship between FTP
and health outcomes in the fixed-effect model, Q(1) = 8.46, p < .005. This result indicates that
the strength of the relationships between FTP and health outcomes increased over time.

Multiple meta-regression models

FTP-educational outcomes. After including all significant moderators (FTP construct
type, FTP focus, long-term orientation, uncertainty-avoidance, and gender) in the regression
model as we tested the overall effect size of FTP on educational outcomes, we found a signifi-
cant fixed-effect model. FTP construct type and FTP focus remained significant moderators,
but FTP focus was only marginally significant, whereas long-term orientation, uncertainty-
avoidance, and gender were no longer significant moderators. This analysis was based on 27
studies; one study did not provide information on gender (i.e., [123]).

FTP-work outcomes. A multiple regression analysis with FTP construct type, individual-
ism/collectivism, indulgence/restraint, and age in the model yielded both significant fixed-
and random-effect models. Due to collinearity among the covariates, we could not preform
multiple regression analysis that included the gender of sample in the model [174]. In the
fixed-effect model, FTP construct type and individualism/collectivism remained significant
moderators. The FTP construct remained the only significant moderator in the random-effect
model, explaining 11% of the variability in overall effect size, R* = .11, p < .05.

FTP-health outcomes. When we included FTP construct type, individualism/collectiv-
ism, gender, and year of publication in the model, we found that both the fixed- and random-
effect models were significant. In the fixed-effect model, all covariates remained significant
moderators, but in the random-effect model, only FTP construct type remained a significant
moderator and explained 30% of the variability in the overall effect size, R* = .30, p < .05. This
result is based on k = 28 because four studies had missing data on gender (i.e., [43, 152, 158,
165]).

FTP and outcome types relationships

In the education domain, most of the studies included behavioral outcome types (k = 12 for
FTP and UB, and k = 14 for FTP and VB relationships). The educational behaviors mainly
concerned students’ GPAs or learning engagement such as investment in learning or study
effort. Fewer studies were related to FTP and attitudes toward behavior relationships (k = 7),
FTP and behavioral intention (k = 4), and FTP and perceived behavioral control (k = 3). The
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overall effect sizes for FTP and educational outcome types were significant, positive, and
small-to-medium (r = .29 for attitudes toward behavior, r = .28 for behavioral intention, and

r = .25 for perceived behavioral control). The strongest effect (r = .33) was for UB; the smallest
effect (r = .16) was for VB.

In the work domain, most of the studies included correlations between FTP and work atti-
tudes (k = 12), followed by studies examining FTP and perceived behavioral control (k = 9)
and FTP and behavioral intention (k = 7), and fewer studies included relationships between
FTP and UB (k = 5), and FTP and VB (k = 2). After conducting five separate meta-analyses on
FTP and outcome type, we found a medium-to-large effect size for the relationship between
FTP and UB, r = .40, k = 5, and for the relationship between FTP and perceived behavioral
control, r = .32, k = 9. We found the smallest effect size in the relationship between FTP and
attitudes toward work behaviors, r = .21, k = 12. Notably, we found two nonsignificant overall
effect sizes: FTP and behavioral intention (k = 7) and FTP and VB (k = 2). Because the FTP
and the VB relationship included only two studies, resulting in reduced power, this result, as
well as the other results that were based on a small sample of studies, should be taken
cautiously.

Examining the separate relationships between FTP and outcome types in the health
domain, we found significant and small-to-medium effect sizes for most of the relationships in
both random- and fixed-effect models: FTP and attitudes toward behavior (r = .14, k = 8), FTP
and behavioral intention (r = .21, k = 9), and FTP and perceived behavioral control (r = .17,

k = 6). Again, we found the largest effect size in the FTP and UB relationship (r = .21, k = 26)
and a smaller effect size in the FTP and VB relationship (r = .14); however, this result was only
based on three studies.

Discussion

In these meta-analyses we addressed the central question whether people’s present motivation,
intentions, and behaviors in the education, work, and health domains are affected by their
FTP. Although research on the effects of short-term and proximal goals on human motivation
and behavior [3, 5, 185] has provided rather clear results, research on the effects of attitudes
toward the future has produced inconclusive findings. This comprehensive review is the first,
to date, to systematically incorporate the FTP-outcome relationships found in different
research fields (education, work, and health). After reviewing 77 independent studies, our key
finding is that people’s FTP relates to their present motivation, intentions, and behaviors
across the life domains of education, work, and health. More important, this study shows that
the magnitudes of the FTP-outcome relationships are comparable across life domains (our
first research question). This meta-analytic study also demonstrates that the variability in the
FTP-outcome relationships can be explained by the type and focus of FTP measures (our sec-
ond research question), cultural context, and some characteristics of samples and studies (our
third research question). Finally, the strength of the FTP-outcome relationship seems to vary
with outcome type (our fourth research question). Altogether, our findings bolster the idea
that FTP is an important psychological construct for human motivation and behavior in cru-
cial life domains and across cultures. Below, we discuss each finding and the theoretical impli-
cations, and we highlight the study’s limitations and directions for future research.

FTP relationships with educational, work, and health outcomes

We conducted three separate meta-analyses per life domain to scrutinize the strength of the
relationships between FTP and educational, work, and health outcomes. Our analyses of 28,
17, and 32 studies in the education, work, and health domain, respectively, reveal a significant,
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small-to-medium association between FTP and educational, work, and health outcomes for
random-effect models, = .24, r = .24, r = .21. These findings indicate that individuals’ cogni-
tions, feelings, and behavioral intentions regarding their future significantly affect their educa-
tional, work, and health attitudes and behaviors. These findings also indicate that the FTP-
outcome relationships are consistent across three crucial life domains, implying that the effects
of FTP are not restricted to specific domains but can be generalized to a broad spectrum of sit-
uations. Indeed, a meta-analysis on FTP relationships with proenvironmental attitudes and
behaviors resulted in a similar effect size as reported in our meta-analyses and highlighted the
important role of FTP in the environmental domain [18]. In conjunction, these findings pro-
vide strong empirical support for the motivational role of FTP in multiple life domains.

Our findings also indicate higher variability among the FTP-outcome relationships in the
education and work domains compared to the health domain. In this study, we tested whether
this variability was due to the FTP measure and/or due to the characteristics of the study and
samples.

FTP construct type. In order to explore whether the variability in the FTP-outcome rela-
tionships can be explained by the FTP measure, we used a conceptual model to group the vari-
ous FTP measures into four FTP construct types: (a) cognition, (b) cognition and behavioral
intention, (c) cognition and affect, and (d) a mixture of cognition, behavioral intention, and
affect.

Consistent with FTP researchers who advocate that affect and behavioral intention play a
pivotal role in goal-directed behavior (e.g., [34, 36, 39, 50, 84]), our results show that FTP con-
structs including people’s cognition, feelings, and behavioral intentions towards the future are
more strongly related to outcomes than FTP constructs including cognition and/or affect only.
More important, we found that the FTP construct type remained a significant moderator of
the FTP-outcome relationships in the three life domains even after controlling for FTP focus
(in the education domain), cultural context, and the characteristics of the samples and the
study (in the work and health domains).

Overall, our findings highlight that the way in which individuals contemplate about their
more distant future matters. Although the associations between FTP and outcomes were sig-
nificant for each FTP construct type, they were stronger when individuals’ thinking about the
future involved cognitions, affect, and behavioral intention. Based on these findings we recom-
mend that researchers use these more comprehensive FTP measures when relevant.

FTP focus. We also examined whether FTP focus (general vs. domain specific) would
affect the FTP-outcome relationship. Based on the principle of compatibility [87, 88]—that
states that attitudinal and behavioral measures should correspond to each other at the same
level of specificity (or generality) in terms of actions, targets, and contexts—we expected that
the FTP measures that specify the life domain (education, work, or health) would display
stronger relationships with educational, work, and health outcomes than general FTP mea-
sures. Indeed, we found that specific and general FTP measures exerted different moderating
effects on the relationships between FTP and educational outcomes. That is, specific FTP mea-
sures that captured the education domain of future thinking had stronger relationships with
educational outcomes than general FTP measures (without specifying the life domain). This
finding corroborates extant research showing that more specific expectations and intention
are better predictors than less specific expectations and intentions (e.g., [186-188]), and that
more specific goals predict more effort and success in goal attainment than more vague goals
(e.g., [189]). Indeed, our meta-analysis in the education domain suggests that attitudes about
one’s educational future (e.g., which university to attend) promote educational-related out-
comes (e.g., doing homework) more than attitudes about one’s future in general.
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The distinction between specific and general thoughts about the future seems less impor-
tant for health outcomes. We should note, however, that most health studies in our meta-anal-
yses applied a general FTP measure (k = 28), whereas only very few studies (k = 4) applied a
specific FTP measure. Our findings did not allow us to draw conclusions about the moderating
role of FTP focus in the work domain because only one study in this domain included the spe-
cific FTP measure.

Cultural context. To explore the generalizability of the FTP-outcome relationships across
cultures, we examined a possible moderating role of cultural context by means of Hofstede’s
[96] cultural dimensions: individualism/collectivism, long-term/short-term orientation,
uncertainty-avoidance, and indulgence/restraint.

In addition to Shirai and Beresneviciene [94], who suggested that individualistic cultures
would have higher FTP than collectivistic cultures, we found that the relationships between
FTP and work and health outcomes were stronger in more individualistic countries. This
result implies that individuals in countries that value personal goals over shared goals may not
only contemplate more about the future but also that they connect this contemplation more
strongly to their attitudes and behaviors. In individualistic countries (e.g., USA), individuals
are expected to take care of themselves and to be responsible for the realization of their goals.
In order to prepare a better foundation for a secure and healthy future, they tend to be con-
cerned with accomplishing their daily work and health goals. In contrast, individuals in coun-
tries that have a lower score on individualism (e.g., Japan) expect their relatives or members of
a particular in-group to look after them in the future. For example, they may put less personal
effort into attaining the benefits of tomorrow.

Cultural context did not moderate the relationships between FTP and educational out-
comes. We speculate that individuals regard themselves as accountable for their own educa-
tional accomplishments in both individualistic and collectivistic cultures because these
accomplishments are associated with personal aptitudes and effort across cultures [190]. For
example, the amount of time students spend on their homework is a reliable and often-used
measure of investment in learning and schooling across countries [131]. A recent OECD
report [191] showed that homework was an indicator of PISA test scores of individuals and
schools across countries. Students from collectivistic cultures, such as Japan, Hong Kong, Sin-
gapore, and Shanghai, earned the highest math scores in 2012 and also increased their score by
17 points or more per extra hour of homework [191]. The high regard for education and per-
sonal effort, combined with a need for continuous self-improvement, is embedded in the Con-
fucianism-based view of these Asian cultures [192]. Unfortunately, this focus on educational
and personal achievement may also account for the high rates of suicide amongst students
who fail to perform [193].

Regarding cultural differences in the temporal orientation, we found that FTP and out-
comes were more strongly associated in countries with a long-term orientation. However, this
result only appeared in the education domain and not in the work and health domains. A pos-
sible explanation for this finding may be the dominance of the short-term unattractive behav-
iors (e.g., studying for an exam), but long-term desirable outcomes (receiving an educational
degree) in the education domain, and short-term attractive behaviors (e.g., procrastination,
smoking), but long-term undesirable outcomes (e.g., not finding a job, health problems), pres-
ent mainly in the work and health domains. These outcomes seem to initiate different self-con-
trol systems, namely, stop and start control [194]. Stop control aims at preventing a long-term
undesirable outcome (e.g., quit smoking to prevent lung cancer), whereas start control aims at
attaining a long-term desirable outcome (e.g., start learning to pass an exam). Because most of
the studies in the education domain included outcomes that related to start control, our find-
ings may suggest that a long-term orientation strengthens the FTP-outcome relationship—
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particularly when the future outcome requires the adoption of beneficial behaviors. Temporal
orientation has less of an impact on the FTP-outcome relationship when the future outcome
requires the cessation of harmful behaviors.

As expected, high uncertainty-avoidance cultures displayed a stronger association between
FTP and educational outcomes, yet this was not the case for work and health outcomes in our
study. It is possible that individuals feel that they can control their educational achievements
more so than their work and health achievements. Indeed, a recent study in the education
domain [195] showed that the relationship between FTP and academic achievement was fully
mediated by identified self-regulation and partly mediated by internal self-regulation. Regard-
ing work and health, individuals may recognize specific life circumstances that are not under
their control—economic conditions and available job opportunities may hinder their career;
genetic susceptibility and unforeseen accidents may harm their health.

Our study indicates that the motivational strength of FTP is higher for accomplishing edu-
cational outcomes in cultures where individuals are uncomfortable with novel and unknown
situations. Individuals in these cultures may view educational achievement as a way to avoid
negative outcomes in the future, such as a low income and associated adverse life conditions.
This finding challenges the assumption that the future is less motivating for individuals seek-
ing to achieve educational goals in countries experiencing great political or economic uncer-
tainty [91]. Instead, uncertain conditions may motivate individuals with developed FTP to put
extra effort into their education in order to augment their chances for a better future. More-
over, it may be that individuals consider their education to be the first step to dealing with
uncertainties in other life domains as well.

Building on recent results by Sircova et al. [92], we found that countries higher in indul-
gence exhibited a weaker relationship between FTP and work outcomes than countries lower
in indulgence. This result means that individuals who experience less societal control over
their desires and impulses are also less motivated by thinking about their future work than
individuals who experience more societal control. As proposed, this effect may be due to the
higher importance of free gratification of needs and desires (e.g., leisure activities) in cultures
that promote indulgence [96]. The significant moderation effect of the indulgence/restrained
dimension can also be linked to the positive and strong association between delay of gratifica-
tion and FTP (e.g., [28, 196]). Students who are able to delay gratification are more likely to
believe that performing well in exams will help them to attain a better future career than their
impatient and pleasure-seeking counterparts [196]. Likewise, a recent longitudinal study by
Watson and Milfont [197] provided evidence that change in students’ consideration of future
consequences is positively related to their ability to give preference to larger versus shorter
delayed rewards.

Additional sample and study moderators. In our findings, age played a significant mod-
erating role in the relationship between FTP and work outcomes. That is, FTP was less moti-
vating for work-related attitudes and behaviors as people age. An explanation for this finding
can be derived from socioemotional selectivity theory [198]. This life-span motivation theory
focuses on the types of goals that motivate individuals (i.e., knowledge- and emotion-related
goals). The theory claims that as time horizons shrink with age, individuals become increas-
ingly selective regarding their goals and pursuits and, instead of focusing on knowledge-related
goals (e.g., career planning, knowledge acquisition), focus more on emotion-related goals (e.g.,
emotionally gratifying interactions). This shift in focus is proposed to be due to the age-associ-
ated shift in time perspective—from open-ended to constrained. Although an open-ended
time perspective relates to prioritizing goals aimed at knowledge acquisition and the pursuit of
advancement, a constrained-time perspective relates to emphasizing short-term goals that
optimize well-being [4]. The FTP of older individuals is likely to be more constrained than the
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FTP of younger individuals; the consequence thereof being that older individuals shift their
priority from work-related to emotion-related goals.

In addition to age effects, we found gender differences in the degree of strength in FTP-out-
come relationships, which corroborate extant research [46, 55, 77]. Our findings suggest that
contemplating the future motivates men more for the educational and work outcomes,
whereas for women, thinking about the future motivates them more for the health outcomes.
These findings can be explained by traditional gender-based stereotypes of the different socie-
tal roles that men and women adopt [199]. That is, men are expected to secure an existence for
their families and to be devoted to their work and career, whereas women are seen as caregiv-
ers, thus, more concerned with their health for their family’s sake. Indeed, women rated higher
on health-related FTP and seemed to put more effort in their health-related outcomes (e.g., be
more physically active, pursue healthy eating habits) than men [55].

The other study characteristics that we tested as possible moderators of the FTP—outcome
relationships concerned study design (cross-sectional vs. longitudinal) and the year of publica-
tion. Study design could not be tested in the work and health domains due to a lack of longitu-
dinal studies in these domains. However, the design of the study did not moderate the
relationships between FTP and educational outcomes.

The year of publication emerged only as a significant moderator of the relationships
between FTP and health outcomes—the strength of these relationships increased over the
years. This finding can be explained by the fact that more recent studies [63, 164] applied an
FTP measure that included a mixture of cognition, behavioral intention, and affect—an FTP
construct type that yields the strongest effect sizes. It is important to note that significant mod-
erating effects should be interpreted with caution because the findings cannot be generalized
beyond the samples included in our meta-analyses.

FTP and outcome types relationships. The final aim of our review was to identify
whether the strength of the relationships between FTP and outcomes varies with outcome
types as based on the TPB (i.e., attitude toward behavior, behavioral intention, perceived
behavioral control, and unverifiable or self-reported and VB). For each of the five outcome
types we conducted additional meta-analyses per life domain. We anticipated that FTP would
have stronger associations with attitudinal outcomes and behavioral intentions than with
actual behaviors. From our findings emerged a novel insight into the observed relationships
and revealed different patterns of FTP associations relative to the outcome type.

As expected, FTP was more strongly related to educational, work, and health attitudes and
to educational and health behavioral intention than to behaviors in these life domains. How-
ever, this was only true when VBs were taken into account (e.g., students’ GPA, physical activ-
ity assessed with an accelerometer). This finding that measures of FTP had a stronger
relationship with social cognitions than with measures of actual behavior, is consistent with
research on the gap between intentions and behavior [200, 201]. When individuals’ educa-
tional, work, and health behaviors were assessed with self-reports, FTP showed medium-to-
large associations with educational and work behaviors and small-to-medium associations
with health behaviors.

It is important to acknowledge that we found two nonsignificant associations in the work
domain between FTP and behavioral intention as well as FTP and VB. The first nonsignificant
association may be due to one large sample that showed a negative association (i.e., between
FTP and job-search intention)—this had a strong influence on estimating the overall effect
size. After removing this large sample, we found a significant small-to-medium association
between FTP and behavioral intention. The second nonsignificant association was only based
on two studies.
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Although we did not anticipate strong associations between FTP and perceived behavioral
control, our meta-analyses revealed robust and generalizable relationships across the three life
domains. We found medium-to-large associations between FTP and perceived behavioral con-
trol in education and work and small-to-medium associations between FTP and perceived
behavioral control in the context of health. These findings suggest that individuals engage in
reflecting about their future to the extent that they perceive their actions to be under their own
control. For example, students who think more about their futures may feel more capable
about their ability to do homework or to prepare for an exam than students who involve them-
selves less in reflections about their futures. In the health domain we also found significant and
positive relationships between FTP and perceptions of behavioral control, but these relation-
ships were small-to-medium. Individuals who engage in thinking about future may have faith
in their ability to engage in health-related behaviors (e.g., physical activity, quit smoking).

Our notion that individuals particularly reflect on future that they believe is controllable is
supported by recent studies [202, 203], which found strong relationships between FTP and
general and specific self-efficacy, that is, “people’s beliefs about their capabilities to exercise
control over their own level of functioning and over events that affect their lives” [204]

(p. 257). It seems that individuals who feel capable, and who reflect on their future, also see the
importance of their future achievements and consequently work harder to develop the skills
needed to achieve their goals. In this way, they develop realistic aspirations and select tasks
they feel they can master.

Theoretical contribution

After eight decades of FTP research, powerful evidence of the aggregated research efforts is
required to appraise and lift FTP theory to the next level. Our meta-analyses contribute to cur-
rent theory on FTP as a driver of human motivation and behavior in several ways. First, our
findings synthesize research on the relationships between FTP and outcomes from different
disciplines of psychology: education, work, and health. To date, the overall relationships
between FTP and outcomes and their possible moderators were unknown within each of the
three disciplines. Moreover, although there was meta-analytic evidence on the relationship
between FTP and attitudes and behavior within the environmental domain [18], there was no
evidence that the FTP-outcome relationships would hold or would be comparable across mul-
tiple life domains. Our three meta-analyses confirmed that FIP, besides being related to
proenvironmental attitudes and behaviors, also significantly relates to individuals’ attitudes
and behaviors in the life domains of education, work, and health and that the magnitude and
importance of these relationships is generalizable across these life domains. Thinking about
the future motivates individuals to pursue activities that help them attain distant goals.

Second, we developed a framework for grouping the FTP construct types and distinguished
specific from general FTP measures in order to synthesize contradictory research findings
across the life domains [48, 205]. Our results provide important implications for FTP theory as
they showed that FTP measures that include cognition, affect, and behavioral intention are
more strongly related to attitudes and behaviors than FTP measures that only include cogni-
tion and/or behavioral intention. Also, as evidenced in the education domain, specific FTP is
more strongly related to attitudes and behaviors than general FTP.

The finding that FTP construct type in the three life domains and FTP focus in the educa-
tion domain can explain variation in the FTP-outcome relationships solves, to some extent,
the present inconsistencies in FTP research. Furthermore, this finding contributes to the
discussion about the operationalization and measurement of FTP—a recognized obstacle
in FTP research. Researchers in the education domain have stressed the importance of a
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comprehensive FTP measure [38, 39]. Our study provides robust evidence that it is indeed
important to simultaneously consider individuals’ thoughts about the future as well as their
affect and behavioral intention as predictors of educational, work, and health outcomes. In
this way, we extend the theoretical framework of de Volder and Lens [37] by demonstrating
that the affective-motivational component (i.e., feelings associated with the distant goals) is, in
addition to the cognitive and dynamic components, a crucial motivational force of FTP. Affect
and emotions form the basis for all rational computation and guide individuals’ goals and deci-
sion-making [206]. Recent behavioral and neurocognitive research has revealed that individu-
als’ thoughts about the future, in particular, evoke affective responses. That is, individuals
experience more intense emotions when they anticipate future experiences (actual or hypo-
thetical) than when they contemplate past experiences [207]. Furthermore, positive thoughts
are more frequent and more specific and are more associated with visual images than negative
thoughts [208], suggesting that it is the valence of thinking about the future that determines its
motivational force.

A third contribution of our study is that we tested cultural context as a factor that could
influence the strength of FTP effects. Researchers often state that findings should be explored
in a generalized manner, taking different research contexts into account [209]. Extant FTP
research has been conducted across different countries and continents, but the question of
whether cultural context influences studies’ findings remained unsolved. In this study, we
found that cultural context can weaken or strengthen the FTP-outcome relationships. This
means that the results of FTP research should be interpreted in the context of the culture in
which the data were collected, and interventions used to enhance FTP should be tailored to a
specific cultural context. Our findings have implications for FTP theory because this theory
could include culture as a significant moderator of FTP-outcome relationships. Our findings
call for more cross-cultural research to further explore the specific processes underlying the
moderating role of culture.

Fourth, we added to FTP theory and research by identifying age and gender as significant
moderators. Both the content of FTP and the strength of its effect seem associated with age;
therefore, FTP theory could incorporate age as a significant variable and could develop propo-
sitions about its specific role. FTP and age are, by definition, time-related constructs that can-
not be studied independently. Future studies could, for example, investigate how the content
of the FTP construct develops over people’s lives. In addition, the identified gender differences
in the three life domains signal that gender should be controlled for in future FTP research.
FTP theory should also adopt the notion that FTP effects depend on individuals’ stereotypical
gender roles and expectations.

Fifth, we used the TPB as the theoretical framework to distinguish FTP outcomes across dif-
ferent research domains. Our results stress the need to better integrate seminal theories on
motivation and self-regulation into FTP theory. We found that FTP exhibits the strongest rela-
tionships with attitudes across domains and with behavioral intention in the education and
health domains; we found the weakest relationships to be between FTP and actual (verified)
behaviors in the three life domains. However, the week relationships between FTP and actual
behaviors, versus strong relationships between FTP and other (non-verifiable) outcome types
might be-at least partly-due to the overlapping nature of measures based on its content and/
or methodology (i.e., common method variance [97]). Nevertheless, the magnitude of the FTP
and actual behaviors relationships, albeit small, offers a substantial support for FTP theory,
and more studies should include measures of actual behaviors as influenced by FTP. Perceived
behavioral control, a key variable in the TPB, appears to be significantly associated with FTP:
Individuals reflect on future plans that (they believe) they are capable of controlling. In general,
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more work can be done on depicting and explaining the self-regulation processes in FTP the-
ory [74, 195].

Limitations and future directions

Although the current study provides the first synthesis of research on the relationship between
FTP and educational, work, and health outcomes, it is not without limitations. Below, we high-
light the limitations of our study and offer directions for future research in order to guide
researchers and to advance the FTP field.

Methodical considerations. First, because the studies included in our meta-analyses used
correlational designs, causal inferences cannot be made for the examined relationships.
Although the findings of the included studies provide guidelines for further theory develop-
ment, research, and interventions in the education, work, and health domain, we recommend
that future studies explore the causal effects of FTP with longitudinal study designs and inter-
vention studies. For example, a longitudinal study by Chua, Milfont, and Jose [210] explored
long-term relationships between adolescents’ FTP and a change in well-being (e.g., happiness,
vitality and sleep) via the use of coping strategies.

Second, future studies should be careful when using and interpreting FTP and outcome
measures that include content overlap (i.e., specific FTP measures) or apply the same method-
ology (i.e., self-reports), which was the case in some of the included studies in our meta-analy-
ses. In survey data, specific FTP measures (i.e., “I have a good sense of how I can keep fit
throughout my life span”) and self-reported measures of behavioral intention (i.e., “I intend to
practice physical activities next week”) may, despite their different orientation (the future vs.
the present), correlate at least partly because of common method variance that tend to inflate
the effect sizes [97]. Similarly, although the TPB [98] is a widely accepted and robust frame-
work linking motivational concepts (attitudes, intentions) and behaviors and that offered us a
meaningful way to distinguish different outcome types, a certain amount of content overlap
may exist between some FTP measures and the categorizations of outcomes based on the TBP.
To address possible bias due to common method variance, future studies could use more
objective behavioral measures when examining the relationships between FTP and outcomes.

Third, because some subgroup analyses were based on five or fewer independent correla-
tions, the generalizability of these findings is restricted. This calls for more studies to be con-
ducted—particularly in the domain of work. Fourth, regression analyses examining the
moderation effects required us to synthesize correlation matrices despite missing data in a few
cases; however, this was only in the case of gender.

FTP measure

Because the aim of our study was to synthesize FTP research in three important life domains,
we focused on the FTP conceptualization that was most often studied in these domains (i.e.,
FTP as an attitude that encompasses personal cognitions, feelings, and behavioral intentions
with respect to the future) and we used a conceptual model for grouping the different FTP mea-
sures within this research tradition. This meant that some FTP measures and subscales were
omitted (e.g., FTP measure by Carstensen & Lang [80]; Speed and Distance subscales by Hus-
man & Shell [10]). Also, we focused on more realistic future thoughts as drivers for motivation,
but some forms of future thinking may be less beneficial for motivation. For example, when
people focus on the future in an overly idealistic way this actually prevents them from mobiliz-
ing effort and in this way may dampen motivation and goal-directed behavior [211, 212].
However, constructs such as positive fantasies did not align with our FTP conceptualization,
nevertheless, we acknowledge them and suggest that future researchers explore their overall
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effects on outcomes in education, work, and health and test their relationship with the FTP
conceptualization used in our study. Relying on our parsimonious framework that integrated
diverse FTP measures, we suggest that future studies (a) incorporate FTP measures that relate
to cognition, affect, and behavioral intention, (b) include domain-specific items in their FTP
measures, and (c) combine self-reports with objective outcome measures.

An issue that merits special attention in FTP research is the meaning of the term future in
the different FTP measures. Although most of the included studies in our meta-analyses (and
particularly in the education domain) defined the future in terms of length (a long-term or dis-
tant future), some studies were less clear about its meaning. For example, although Husman
and Shell’s [10] FTP measure explicitly refers to the long-term future (i.e., “What one does
today will have little impact on what happens ten years from now.”), Zimbardo’s measure [19]
is more equivocal about the temporal distance of the future (i.e., “When I want to achieve
something, I set goals and consider specific means for reaching those goals”). We believe that
in order to further develop FTP theory and research it is important for FTP researchers to clar-
ify the term future according to length and to specify its unit of time (e.g., in 5 years) within
their FTP measures. This specificity regarding the time unit may also decrease the likelihood
that FTP measures (as evident by its items) are confounded by individual difference variables
such as locus of control and conscientiousness [56].

Finally, although our conceptual framework for coding the FTP measures offered a sys-
tematical and useful way for organizing FTP studies within the time perspective research tradi-
tion [16, 32], a recent framework from Szpunar and colleagues [213] offers another approach
to code future-oriented cognitions. In contrast to our category “cognition” that includes both
expectations and ideas (imagery/simulation), this framework makes a more specific distinction
among future-oriented cognitions (see [213]). Future meta-analyses could incorporate these
cognitions so as to deepen our understanding of the relationships between specific cognitions
and behaviors.

FTP and contextual factors

Although we have demonstrated that FTP is a significant motivator across cultures, it is impor-
tant to note that these results (except for the long-term/short-term orientation dimension) are
preliminary because they are only generalizable to the sample of studies included in the meta-
analyses. The majority of FTP studies were conducted in Western countries (e.g., USA, West-
ern Europe, Australia), thus, future studies should include samples from other regions as well
(e.g., Asia, Eastern Europe). This would enable researchers to more deeply explore cross-cul-
tural differences among diverse study samples.

Although Hofstede’s cultural dimensions [96] are the most widely accepted and applied
dimensions when exploring culture-related variations in human behaviors in different fields
of psychology (e.g., [214, 215]), and all the countries included in the meta-analyses had
available sores on these dimensions, other conceptualizations of culture (e.g., Schwartz
[216]; GLOBE cultural dimensions [217]) may reveal interesting cultural differences in FTP
effects as well. The GLOBE future orientation dimension (“the degree to which a collectivity
encourages and rewards future-oriented behaviors such as planning and delaying gratifica-
tion”[217], p. 282) in particular seems relevant to be included in future FTP studies. In addi-
tion, future studies could further explore the FTP-outcome relationship as affected by other
environmental factors such as socioeconomic conditions and, when student samples are
involved, parental support (e.g., [218]). For example, adolescents demonstrate more opti-
mistic perceptions regarding the future but only insofar as they receive support from their
parents [219].
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FTP—outcome relationships over time

Because of a lack of longitudinal FTP studies, little is known about whether and how FTP-out-
come relationships change over time. Longitudinal studies are needed, not only to test causal
relationships but also to study the processes that explain the FTP-outcome relationship. More-
over, the strength of this relationship may vary with life stages or periods of transfer (e.g., step-
ping from adolescence to adulthood, starting a family, retiring). Although longitudinal studies
are particularly needed in the work and health domains, the education domain could also ben-
efit from longitudinal research designs; our nonsignificant results for study design in the edu-
cation domain might have been due to a lack of power.

Determinants and moderators of FTP—outcome relationships

A large majority of empirical studies have explored FTP as a precursor of attitudes and behav-
iors [2, 47, 48]. In contrast, studies on possible determinants of FTP have been very limited.
Here we draw attention to personality characteristics that are linked to self-regulation, such as
self-efficacy and feelings of control [197, 220, 221]. These variables may play a significant role
in the development and content (e.g., valence) of people’s FTP.

Although we included some relevant moderators that could influence the FTP-outcome
relationships, research is needed to investigate whether and in what ways other variables can
moderate these relationships. For example, Fieulaine and Martinez [156] provided significant
evidence for the strengthening role of desire to control (i.e., desire to maintain control, making
one’s own decisions, being in charge of one’s activities) in the relationship between FTP and
substance use. In addition, because FTP is essentially concerned with goal striving, it would be
highly relevant to study the interaction of FTP and regulation in future goal attainment. Regu-
latory focus theory [222] proposes that individuals differ in the strategies they use to attain
their goals—focusing on growth and advancement (promotion orientation) or focusing on
safety and security (prevention orientation). A study by Joireman and colleagues [63], showed
that individuals’ consideration about future consequences related positively to their healthy
eating habits and exercise when they were more promotion orientated. Future research could
examine how FTP and regulatory focus may interact in predicting different attitudes and
behaviors among different populations (e.g., adolescents in a transition period to adulthood,
adults, and retired people).

Conclusions

We started our paper by arguing that the future is a premise of human motivation in everyday
life. In the present study, we found substantial evidence that FTP is a successful motivator in
three indispensable domains of life: education, work, and health. Reviewing the relationships
between FTP and educational, work, and health outcomes and establishing their robustness
and generalizability across life domains and cultures is a unique feature of this study. The pres-
ent meta-analyses offer important results and conclusions that could be considered when
developing future research on FTP. We mention here only a few. With regard to the FTP con-
struct type, we found that FTP measures that include a combination of cognition, affect, and
behavioral intention yield the strongest relationship with educational, work, and health out-
comes even when controlling for identified confounds. Furthermore, we demonstrated that
the FTP that involves domain-specific thinking exhibits a stronger relationship with educa-
tional outcomes than a more general FTP. Also, we showed that FTP has stronger relationships
with attitudes, behavioral intention, and perceived behavioral control than with objective (ver-
ifiable) behaviors. Finally, our study identified cross-cultural differences in the strength of
FTP-outcome relationships.
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Our comprehensive meta-analyses add to FTP theory and research by providing the first
meta-analytical evidence of the motivational force of FTP across life domains, by solving
inconsistencies in study findings, and by stressing the need for further reflection on the
conceptualization of FTP and its relationship with other future-oriented constructs. Ulti-
mately, individuals’ motivation to succeed in central life domains should be built on a future
that is created in their minds, hearts, and intentions.

Supporting information

S1 File. Literature search syntax.
(DOCX)

S2 File. Coding manual.
(DOCX)

S1 Table. PRISMA checklist.
(DOC)

S2 Table. Subgroup analyses in education, work, and health domain.
(DOCX)

S3 Table. Meta-regression analyses in education, work, and health.
(DOCX)

S4 Table. Multiple regression models in education, work, and health.
(DOCX)

S5 Table. FTP and outcome type relationships in the education, work, and health domains.
(DOCX)

Acknowledgments

We thank Taciano Milfont from Victoria University of Wellington, New Zeeland and the sec-
ond anonymous reviewer for their helpful comments on the meta-analyses. Also we are thank-
ful to Janneke Staaks who contributed to the literature search and Letty Koopman who
contributed to the coding of the studies in these meta-analyses.

Author Contributions

Conceptualization: Lucija Andre, Annelies E. M. van Vianen, Thea T. D. Peetsma.

Data curation: Lucija Andre.

Formal analysis: Lucija Andre.

Investigation: Lucija Andre.

Methodology: Lucija Andre, Annelies E. M. van Vianen, Thea T. D. Peetsma, Frans J. Oort.
Project administration: Lucija Andre, Annelies E. M. van Vianen, Thea T. D. Peetsma.
Resources: Annelies E. M. van Vianen, Thea T. D. Peetsma, Frans J. Oort.

Software: Lucija Andre.

Supervision: Annelies E. M. van Vianen, Thea T. D. Peetsma.

Writing - original draft: Lucija Andre.

PLOS ONE | https://doi.org/10.1371/journal.pone.0190492 January 24, 2018 35/45


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0190492.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0190492.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0190492.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0190492.s004
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0190492.s005
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0190492.s006
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0190492.s007
https://doi.org/10.1371/journal.pone.0190492

@° PLOS | ONE

Future time perspective: Meta-analyses

Writing - review & editing: Lucija Andre, Annelies E. M. van Vianen, Thea T. D. Peetsma,
Frans J. Oort.

References

1.

10.

1.
12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

Jisc. Effective Practice in a Digital Age: A guide to technology-enhanced learning and teaching 2010.
Available from: http://www.jisc.ac.uk/media/documents/publications/effectivepracticedigitalage.pdf.

Lens W, PaixAO MP, Herrera D, Grobler A. Future time perspective as a motivational variable: Con-
tent and extension of future goals affect the quantity and quality of motivation. Japanese Psychological
Research. 2012; 54(3):321-33. https://doi.org/10.1111/j.1468-5884.2012.00520.x

Boekaerts M, Pintrich PR, Zeidner M. Handbook of self-regulation. San Diego, CA: Academic Press;
2000.

Carstensen LL. The influence of a sense of time on human development. Science. 2006; 312
(5782):1913-5. https://doi.org/10.1126/science.1127488 PMID: 16809530

Raynor JO. Future orientation and motivation of immediate activity: An elaboration of the theory of
achievement motivation. Psychological Review. 1969; 76(6):606—10. https://doi.org/10.1037/
h0028291

Zimmerman BJ, Schunk DH. Self-regulated learning and performance. In: Zimmerman BJ, Schunk
DH, editors. Handbook of self-regulation of learning and performance New York, NY: Routledge;
2011.p. 1-12.

Trope Y, Liberman N. Construal-level theory of psychological distance. Psychological review. 2010;
117(2):440-63. PubMed PMID: PMC3152826. https://doi.org/10.1037/a0018963 PMID: 20438233

Wakslak CJ, Nussbaum S, Liberman N, Trope Y. Representations of the self in the near and distant
future. J Pers Soc Psychol. 2008; 95(4):757—73. Epub 2008/09/24. https://doi.org/10.1037/a0012939
PMID: 18808258; PubMed Central PMCID: PMCPmc3153422.

Gjesme T. Slope of gradients for performance as a function of achievement motive, goal distance in
time, and future time orientation. The Journal of psychology. 1975; 91(1st Half): 143-60. Epub 1975/
09/01. https://doi.org/10.1080/00223980.1975.9915808 PMID: 1206608.

Husman J, Shell DF. Beliefs and perceptions about the future: A measurement of future time perspec-
tive. Learning and Individual Differences. 2008; 18(2):166—75. http://dx.doi.org/10.1016/j.lindif.2007.
08.001.

Zaleski Z. Psychology of future orientation. Lublin: Towarzystwo Naukowe KUL; 1994.

Husman J, Brem BS, Banegas S, Duchrow DW, Haque S. Learning and future time perspective: The
promise of the future—rewarding in the present. In: Stolarski M, Fieulaine N, van Beek W, editors.
Time perspective theory; review, research and application: Essays in honor of Philip G Zimbardo.
New York, NY: Springer; 2014. p. 287-304.

Block RA. Models of psychological time In: Block RA, editor. Cognitive models of psychological time.
Hillsdale, NJ: Lawrence Erlbaum Associates 1990. p. 1-35.

Seligman MEP, Railton P, Baumeister RF, Sripada C. Navigating Into the Future or Driven by the
Past. Perspectives on Psychological Science. 2013; 8(2):119-41. https://doi.org/10.1177/
1745691612474317 PMID: 26172493

Lewin K. Field theory in the social sciences: Selected theoretical papers. New York, NY Harper;
1951.

Frank L. Time Perspectives. Journal of Social Philosophy & Jurisprudence. 1939;(4):292—-312.

Mello ZR, Worrell FC. The adolescent time perspective inventory: Preliminary technical manual. Colo-
rado Springs, CO2010.

Milfont TL, Wilson J, Diniz P. Time perspective and environmental engagement: a meta-analysis.
International journal of psychology: Journal international de psychologie. 2012; 47(5):325-34. Epub
2012/03/29. https://doi.org/10.1080/00207594.2011.647029 PMID: 22452746.

Zimbardo PG, Boyd JN. Putting time in perspective: A valid, reliable individual-differences metric.
Journal of Personality and Social Psychology. 1999; 77(6):1271-88. https://doi.org/10.1037/0022-
3514.77.6.1271

Taylor SE, Pham LB, Rivkin ID, Armor DA. Harnessing the imagination. Mental simulation, self-regula-
tion, and coping. The American psychologist. 1998; 53(4):429-39. Epub 1998/05/08. PMID: 9572006.

Szpunar KK. Episodic Future Thought: An Emerging Concept. Perspectives on Psychological Sci-
ence. 2010; 5(2):142—-62. https://doi.org/10.1177/1745691610362350 PMID: 26162121

PLOS ONE | https://doi.org/10.1371/journal.pone.0190492 January 24, 2018 36/45


http://www.jisc.ac.uk/media/documents/publications/effectivepracticedigitalage.pdf
https://doi.org/10.1111/j.1468-5884.2012.00520.x
https://doi.org/10.1126/science.1127488
http://www.ncbi.nlm.nih.gov/pubmed/16809530
https://doi.org/10.1037/h0028291
https://doi.org/10.1037/h0028291
https://doi.org/10.1037/a0018963
http://www.ncbi.nlm.nih.gov/pubmed/20438233
https://doi.org/10.1037/a0012939
http://www.ncbi.nlm.nih.gov/pubmed/18808258
https://doi.org/10.1080/00223980.1975.9915808
http://www.ncbi.nlm.nih.gov/pubmed/1206608
http://dx.doi.org/10.1016/j.lindif.2007.08.001
http://dx.doi.org/10.1016/j.lindif.2007.08.001
https://doi.org/10.1177/1745691612474317
https://doi.org/10.1177/1745691612474317
http://www.ncbi.nlm.nih.gov/pubmed/26172493
https://doi.org/10.1080/00207594.2011.647029
http://www.ncbi.nlm.nih.gov/pubmed/22452746
https://doi.org/10.1037/0022-3514.77.6.1271
https://doi.org/10.1037/0022-3514.77.6.1271
http://www.ncbi.nlm.nih.gov/pubmed/9572006
https://doi.org/10.1177/1745691610362350
http://www.ncbi.nlm.nih.gov/pubmed/26162121
https://doi.org/10.1371/journal.pone.0190492

@° PLOS | ONE

Future time perspective: Meta-analyses

22,

23.

24,
25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44.

Gilbert DT, Wilson TD. Prospection: Experiencing the Future. Science. 2007; 317(5843):1351. https:/
doi.org/10.1126/science.1144161 PMID: 17823345

Oettingen G, Mayer D. The motivating function of thinking about the future: expectations versus fanta-
sies. J Pers Soc Psychol. 2002; 83(5):1198-212. Epub 2002/11/06. PMID: 12416922.

Atkinson JW, Feather NT. A theory of achievement motivation. New York NY: Wiley; 1966.

Malka A, Covington MV. Perceiving school performance as instrumental to future goal attainment:
Effects on graded performance. Contemporary Educational Psychology. 2005; 30(1):60-80. http://dx.
doi.org/10.1016/j.cedpsych.2004.04.001.

Peetsma TTD. The future as an incentive? Secondary eduction students’ perspectives concerning
their future and their investment in school [Doctoral dissertation]. Amsterdam, The Netherlands: Uni-
versity of Amsterdam; 1992.

Peetsma TTD, editor Future Time Perspective as an attitude; the validation of a concept. Abstract Vol-
ume of the Fifth European Conference for Research on Learning and Instruction 1993; Aix-en-Pro-
vence, France: University of Provence

Bembenutty H, Karabenick SA. Inherent association between academic delay of gratification, future
time perspective, and self-regulated learning. Educational Psychology Review. 2004; 16(1):35-57.

Seginer R, Lens W. The motivational properties of future time perspective Future orientation: Different
approaches, different cultures. In: Stolarski M, Fieulaine N, van Beek W, editors. ime Perspective The-
ory: Review, Research and Application: Essays in Honor of Philip G Zimbardo New York, NY
Springer; 2014. p. 287-304.

Locke EA, Latham GP. What Should We Do about Motivation Theory? Six Recommendations for the
Twenty-First Century. The Academy of Management Review. 2004; 29(3):388—403. https://doi.org/10.
2307/20159050

Bain PG, Milfont TL, Kashima Y, Bilewicz M, Doron G, Gardarsdéttir RB, et al. Co-benefits of address-
ing climate change can motivate action around the world. Nature Climate Change. 2016; 6.

Lewin K. Field theory and experiment in social psychology: Concepts and methods. American Journal
of Sociology. 1939; 44(6):868—96.

Nuttin J. Motivation, planning, and action: a relational theory of behavior dynamics. Hillsdale, NJ: Erl-
baum; 1984.

Nuttin JR. The future time perspective in human motivation and learning. Acta Psychologica. 1964;
28:60-82. http://dx.doi.org/10.1016/0001-6918(64)90075-7.

Nurmi J-E. How do adolescents see their future? A review of the development of future orientation and
planning. Developmental Review. 1991; 11(1):1-59. http://dx.doi.org/10.1016/0273-2297(91)90002-
6.

Nurmi JE. Development of orientation to the future during early adolescence: A four-year longitudinal
study and two cross-sectional comparisons. International journal of psychology: Journal international
de psychologie. 1989; 24(1-5):195-214. Epub 1989/01/01. https://doi.org/10.1080/00207594.1989.

10600042 PMID: 23336772.

de Volder ML, Lens W. Academic achievement and future time perspective as a cognitive-motiva-
tional concept. Journal of Personality and Social Psychology. 1982; 42(3):566—71. https://doi.org/10.
1037/0022-3514.42.3.566

Peetsma TTD. Meting van toekomstperspectief bij leerlingen van mavo, havo en vwo (met afzonder-
lijke bijlagen) Amsterdam, The Netherlands: Stichting Centrum voor Onderwijsonderzoek, University
of Amsterdam 1985.

Trommsdorff G. Future orientation and socialization. International Journal of Psychology. 1983; 18(1—
4):381-406. https://doi.org/10.1080/00207598308247489

Andretta JR, Worrell FC, Mello ZR. Predicting educational outcomes and psychologicl well-being in
adolescents using time attitudes profiles. Psychology in the Schools. 2014; 51(5):434-51. https://doi.
org/10.1002/pits.21762

Husman J, Lens W. The role of the future in student motivation. Educational Psychologist. 1999; 34
(2):113-25. https://doi.org/10.1207/s15326985ep3402_4

Peetsma TTD. Future time perspective as a predictor of school investment. Scandinavian Journal of
Educational Research. 2000; 44(2):177-92. https://doi.org/10.1080/713696667

Strathman A, Gleicher F, Boninger DS, Edwards CS. The consideration of future consequences:
Weighing immediate and distant outcomes of behavior. Journal of Personality and Social Psychology.
1994; 66(4):742-52. https://doi.org/10.1037/0022-3514.66.4.742

Teahan JE. Future time perspective, optimism, and academic achievement. Journal of abnormal psy-
chology. 1958; 57(3):379-80. Epub 1958/11/01. PMID: 13587106.

PLOS ONE | https://doi.org/10.1371/journal.pone.0190492 January 24, 2018 37/45


https://doi.org/10.1126/science.1144161
https://doi.org/10.1126/science.1144161
http://www.ncbi.nlm.nih.gov/pubmed/17823345
http://www.ncbi.nlm.nih.gov/pubmed/12416922
http://dx.doi.org/10.1016/j.cedpsych.2004.04.001
http://dx.doi.org/10.1016/j.cedpsych.2004.04.001
https://doi.org/10.2307/20159050
https://doi.org/10.2307/20159050
http://dx.doi.org/10.1016/0001-6918(64)90075-7
http://dx.doi.org/10.1016/0273-2297(91)90002-6
http://dx.doi.org/10.1016/0273-2297(91)90002-6
https://doi.org/10.1080/00207594.1989.10600042
https://doi.org/10.1080/00207594.1989.10600042
http://www.ncbi.nlm.nih.gov/pubmed/23336772
https://doi.org/10.1037/0022-3514.42.3.566
https://doi.org/10.1037/0022-3514.42.3.566
https://doi.org/10.1080/00207598308247489
https://doi.org/10.1002/pits.21762
https://doi.org/10.1002/pits.21762
https://doi.org/10.1207/s15326985ep3402_4
https://doi.org/10.1080/713696667
https://doi.org/10.1037/0022-3514.66.4.742
http://www.ncbi.nlm.nih.gov/pubmed/13587106
https://doi.org/10.1371/journal.pone.0190492

@° PLOS | ONE

Future time perspective: Meta-analyses

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Nuttin J, Lens W. Future time perspective and motivation: Theory and research method. Mahwah, NJ:
Erlbaum 1985.

Gjesme T. Future time orientation as a function of achievement motives, ability, delay of gratification,
and sex. The Journal of psychology. 1979; 101(2):173-88. https://doi.org/10.1080/00223980.1979.
9915069

Peetsma T, van der Veen . Relations between the development of future time perspective in three life
domains, investment in learning, and academic achievement. Learning and Instruction. 2011; 21
(3):481-94. http://dx.doi.org/10.1016/j.learninstruc.2010.08.001.

Seijts GH. The importance of future time perspective in theories of work motivation. The Journal of
psychology. 1998; 132(2):154—68. https://doi.org/10.1080/00223989809599156

Zimbardo PG, Boyd JN. The Time Paradox. New York, NY: Free Press; 2008.

Peetsma T, Schuitema J, Van Der Veen I. A longitudinal study on time perspectives: Relations with
academic delay of gratification and learning environment1. Japanese Psychological Research. 2012;
54(3):241-52. https://doi.org/10.1111/j.1468-5884.2012.00526.x

Ferrari L, Nota L, Soresi S. Time perspective and indecision in young and older adolescents. British
Journal of Guidance & Counselling. 2010; 38(1):61-82. https://doi.org/10.1080/03069880903408612

Marko KW, Savickas ML. Effectiveness of a career time perspective intervention. Journal of Voca-
tional Behavior. 1998; 52(1):106—19. http://dx.doi.org/10.1006/jvbe.1996.1566.

Adams J, Nettle D. Time perspective, personality and smoking, body mass, and physical activity: An
empirical study. British Journal of Health Psychology. 2009; 14(1):83-105. https://doi.org/10.1348/
135910708X299664

Guthrie LC, Lessl K, Ochi O, Ward MM. Time perspective and smoking, obesity, and exercise in a
community sample. American journal of health behavior. 2013; 37(2):171-80. PubMed PMID:
PMC4194858. https://doi.org/10.5993/AJHB.37.2.4 PMID: 23026098

Gulley T. Time perspective and physical activity among central Appalachian adolescents. The Journal
of School Nursing. 2012; 29(2):123-31. https://doi.org/10.1177/1059840512456552 PMID:
22869913.

Shipp AJ, Edwards JR, Lambert LS. Conceptualization and measurement of temporal focus: The sub-
jective experience of the past, present, and future. Organizational Behavior and Human Decision Pro-
cesses. 2009; 110(1):1-22. http://dx.doi.org/10.1016/j.0bhdp.2009.05.001.

Adelabu DH. Future time perspective, hope, and ethnic identity among African American adolescents.
Urban Education. 2008; 43(3):347-60. https://doi.org/10.1177/0042085907311806

Bowles T. Focusing on time orientation to explain adolescent self concept and academic achievement:
Part Il testing a model. Journal of Applied Health Behaviour. 1999; 1(2):1-8.

Greene BA, DeBacker TK. Gender and orientations toward the future: Links to motivation. Educational
Psychology Review. 2004; 16(2):91-120. https://doi.org/10.1023/B:EDPR.0000026608.50611.b4

Mclnerney DM. A discussion of future time perspective. Educational Psychology Review. 2004; 16
(2):141-51. https://doi.org/10.1023/B:EDPR.0000026610.18125.a3

Hofstede G. Culture’s consequences: International differences in work-related values. Beverly Hills,
CA Sage Publications 1980.

Hofstede G, Hofstede GJ, Minkov M. Cultures and organizations: Software of the mind 3rd ed. New
York, NY: McGraw-Hill; 2010.

Joireman J, Shaffer MJ, Balliet D, Strathman A. Promotion orientation explains why future-oriented
people exercise and eat healthy. Personality and Social Psychology Bulletin. 2012; 38(10):1272-87.
https://doi.org/10.1177/0146167212449362 PMID: 22833533.

Savickas ML, Silling SM, Schwartz S. Time perspective in vocational maturity and career decision
making. Journal of Vocational Behavior. 1984; 25(3):258—69. http://dx.doi.org/10.1016/0001-8791(84)
90049-6.

Kauffman DF, Husman J. Effects of time perspective on student motivation: Introduction to a special
issue. Educational Psychology Review. 2004; 16(1):1-7. https://doi.org/10.1023/b:edpr.0000012342.
37854.58

Cooper H. Research synthesis and meta-analysis: A step-by-step approach. Thousand Oaks, CA
Sage 2009.

Johnson BT, Boynton MH. Cumulating evidence about the social animal: Meta-analysis in social-per-
sonality psychology. Social and Personality Psychology Compass. 2008; 2:817—41.

Sircova A, van de Vijver FJR, Osin E, Milfont TL, Fieulaine N, Kislali-Erginbilgic A, et al. Time Perspec-
tive Profiles of Cultures. In: Stolarski M, Fieulaine N, van Beek W, editors. Time Perspective Theory;

PLOS ONE | https://doi.org/10.1371/journal.pone.0190492 January 24, 2018 38/45


https://doi.org/10.1080/00223980.1979.9915069
https://doi.org/10.1080/00223980.1979.9915069
http://dx.doi.org/10.1016/j.learninstruc.2010.08.001
https://doi.org/10.1080/00223989809599156
https://doi.org/10.1111/j.1468-5884.2012.00526.x
https://doi.org/10.1080/03069880903408612
http://dx.doi.org/10.1006/jvbe.1996.1566
https://doi.org/10.1348/135910708X299664
https://doi.org/10.1348/135910708X299664
https://doi.org/10.5993/AJHB.37.2.4
http://www.ncbi.nlm.nih.gov/pubmed/23026098
https://doi.org/10.1177/1059840512456552
http://www.ncbi.nlm.nih.gov/pubmed/22869913
http://dx.doi.org/10.1016/j.obhdp.2009.05.001
https://doi.org/10.1177/0042085907311806
https://doi.org/10.1023/B:EDPR.0000026608.50611.b4
https://doi.org/10.1023/B:EDPR.0000026610.18125.a3
https://doi.org/10.1177/0146167212449362
http://www.ncbi.nlm.nih.gov/pubmed/22833533
http://dx.doi.org/10.1016/0001-8791(84)90049-6
http://dx.doi.org/10.1016/0001-8791(84)90049-6
https://doi.org/10.1023/b:edpr.0000012342.37854.58
https://doi.org/10.1023/b:edpr.0000012342.37854.58
https://doi.org/10.1371/journal.pone.0190492

@° PLOS | ONE

Future time perspective: Meta-analyses

69.

70.

71.

72.
73.

74.

75.

76.

77.

78.

79.

80.
81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92,

93.

Review, Research and Application: Essays in Honor of Philip G Zimbardo. Cham: Springer Interna-
tional Publishing; 2015. p. 169-87.

Ajzen |, Fishbein M. Understanding attitudes and predicting social behavior. Englewood Cliffs, NJ:
Prentice-Hall; 1980.

Fishbein M, Ajzen |. Belief, attitude, intention, and behavior: An introduction to theory and research.
Reading, MA Addison-Wesley 1975.

Fishbein M, Ajzen |. Predicting and changing behavior: The reasoned action approach. New York,
NY: Psychology Press; 2010.

Hall PA. Examining the role of time perspective in the promotion of healthy behavioral practices 2002.

Adams J, White M. Time perspective in socioeconomic inequalities in smoking and body mass index.
Health Psychology. 2009; 28(1):83—90. https://doi.org/10.1037/0278-6133.28.1.83 PMID: 19210021

Simons J, Dewitte S, Lens W. “Don’t do It for me. Do It for yourself!” Stressing the personal relevance
enhances motivation in physical education. Journal of Sport and Exercise Psychology. 2003; 25
(2):145-60. https://doi.org/10.1123/jsep.25.2.145

Stolarski M, Fieulaine N, van Beek W, editors. Time perspective theory; review, research and applica-
tion: Essays in honor of Philip G. Zimbardo 2014.

Janeiro IN. A perspectiva temporal, as crencas atribucionais, a auto-estima e as atitudes de planea-
mento e de exploragcéo da carreira: estudo sobre os determinantes da maturidade na carreira em estu-
dantes dos 9e 12anos [Doctoral dissertation]. Lisbon, Portugal: University of Lisbon; 2006.

Mello ZR, Worrell FC. The relationship of time perspective to age, gender, and academic achievement
among academically talented adolescents. Journal for the Education of the Gifted. 2006; 29(3):271-
89. https://doi.org/10.1177/016235320602900302

Bluedorn AC. The human organization of time: Temporal realities and experience. Stanford, CA:
Stanford University Press; 2002.

Bowles T. The relationship of time orientation with perceived academic performance and preparation
for assessment in adolescents. Educational Psychology. 2008; 28(5):551-65. https://doi.org/10.1080/
01443410701880134

Carstensen LL, Lang FR. Future orientation scale. 1996.

Lomranz J, Shmotkin D, Katznelson DB. Coherence as a measure of future time perspective in chil-
dren and its relationship to delay of gratification and social class International Journal of Psychology.
1983; 18(1-4):407—13. https://doi.org/10.1080/00207598308247490

Nuttin J. Gedrag, dynamische relatie en betekeniswereld: liber amicorum 1980.

Savickas ML. The Meaning of Work and Love: Career Issues and Interventions. The Career Develop-
ment Quarterly. 1991; 39(4):315-24. https://doi.org/10.1002/1.2161-0045.1991.tb00299.x

Seginer R. Future orientation: Developmental and ecological perspectives. New York, NY, US:
Springer Science + Business Media; 2009. xviii, 258 p.

Seginer R, Nurmi J-E, Poole ME, Shoyer S. Future orientation questionnaire (revised). In: Haifa Uo,
editor. Israel1999.

Fong GT, Hall PA. Time perspective: A potentially important construct for decreasing health risk
behaviors among adolescents. In: Romer D, editor. Reducing adolescent risk: Toward an integrated
approach2003. p. 106—12.

Ajzen |. Attitudes, personality, and behavior. Chicago, IL: Dorsey Press; 1988.

Ajzen |, Fishbein M. Attitude-behavior relations: A theoretical analysis and review of empirical
research. Psychological Bulletin. 1977; 84(5):888—918. https://doi.org/10.1037/0033-2909.84.5.888

H P. Future time perspective in sociocultural contexts: A discussion paper. Educational Psychology.
2009; 7(2):761-78.

Lamm H, Schmidt RW, Trommsdorff G. Sex and social class as determinants of future orientation
(time perspective) in adolescents. Journal of Personality and Social Psychology. 1976; 34(3):317-26.
https://doi.org/10.1037/0022-3514.34.3.317

Morselli D. The olive tree effect: Future time perspective when future is uncertain. Culture & Psychol-
ogy. 2013; 19.

Sircova A, van de Vijver FJ, Osin E, Milfont TL, Fieulaine N, ...Davydova I. A global look at time: A 24-
country study of the equivalence of the Zimbardo Time Perspective Inventory. Sage Open, 4 [Inter-
net]. 2014; 4.

Hofstede G. Culture’s consequences: Comparing values, behaviors, institutions and organizations
across nations 2nd ed. Thousand Oaks, CA: Sage Publications; 2001.

PLOS ONE | https://doi.org/10.1371/journal.pone.0190492 January 24, 2018 39/45


https://doi.org/10.1037/0278-6133.28.1.83
http://www.ncbi.nlm.nih.gov/pubmed/19210021
https://doi.org/10.1123/jsep.25.2.145
https://doi.org/10.1177/016235320602900302
https://doi.org/10.1080/01443410701880134
https://doi.org/10.1080/01443410701880134
https://doi.org/10.1080/00207598308247490
https://doi.org/10.1002/j.2161-0045.1991.tb00299.x
https://doi.org/10.1037/0033-2909.84.5.888
https://doi.org/10.1037/0022-3514.34.3.317
https://doi.org/10.1371/journal.pone.0190492

@° PLOS | ONE

Future time perspective: Meta-analyses

94,

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112,

113.
114.

115.

116.

Shirai T, Beresneviciene D. Future orientation in culture and socio-economic changes: Lithuanian ado-
lescents in comparison with Belgian and Japanese. Baltic Journal of Psychology. 2005; 26(1):21-31.

L. MT, E. G. Cross-cultural differences in time orientations: Integrating culture-level data. 20th Con-
gress of the International Association for Cross-Cultural Psychology; Melbourne, Australia2010. p.
July.

Hofstede G. Dimensionalizing cultures: The Hofstede model in context. Online Readings in Psychol-
ogy and Culture. 2011; 2(1):2-26.

Podsakoff PM, MacKenzie SB, Lee JY, Podsakoff NP. Common method biases in behavioral
research: a critical review of the literature and recommended remedies. The Journal of applied psy-
chology. 2003; 88(5):879-903. Epub 2003/10/01. https://doi.org/10.1037/0021-9010.88.5.879 PMID:
14516251.

Ajzen |. The theory of planned behavior. Organizational Behavior and Human Decision Processes.
1991; 50(2):179-211. http://dx.doi.org/10.1016/0749-5978(91)90020-T.

Albarracin D, Johnson BT, Fishbein M, Muellerleile PA. Theories of reasoned action and planned
behavior as models of condom use: A meta-analysis. Psychological Bulletin. 2001; 127(1):142-61.
https://doi.org/10.1037/0033-2909.127.1.142 PMID: 11271752

Davis LE, Ajzen |, Saunders J, Williams T. The decision of African American students to complete high
school: An application of the theory of planned behavior. Journal of Educational Psychology. 2002; 94
(4):810-9. https://doi.org/10.1037/0022-0663.94.4.810

Lee ES, Park TY, Koo B. Identifying organizational identification as a basis for attitudes and behaviors:
A meta-analytic review. Psychol Bull. 2015; 141(5):1049-80. Epub 2015/05/20. https://doi.org/10.
1037/bul0000012 PMID: 25984729.

Webb TL, Sheeran P. Does changing behavioral intentions engender behavior change? A meta-analy-
sis of the experimental evidence. Psychol Bull. 2006; 132(2):249-68. Epub 2006/03/16. https://doi.
org/10.1037/0033-2909.132.2.249 PMID: 16536643.

Lipsey MW, Wilson DB. Practical meta-analysis. Thousand Oaks, CA: Sage; 2001.

Rosenthal R. The file drawer problem and tolerance for null results. Psychological Bulletin. 1979; 86
(3):638—41. https://doi.org/10.1037/0033-2909.86.3.638

Lang FR, Carstensen LL. Time counts: future time perspective, goals, and social relationships. Psy-
chology and aging. 2002; 17(1):125-39. Epub 2002/04/05. PMID: 11931281.

Mazur JE. An adjusting procedure for studying delayed reinforcement. In: Commons ML, Mazur JE,
Nevin JA, Rachlin H, editors. Quantitative analysis of behavior 5. Mahwah, NJ: Erlbaum; 1987.

Daugherty JR, Brase GL. Taking time to be healthy: Predicting health behaviors with delay discounting
and time perspective. Personality and Individual Differences. 2010; 48(2):202—7. http://dx.doi.org/10.
1016/j.paid.2009.10.007.

Adams J. Consideration of immediate and future consequences, smoking status, and body mass
index. Health Psychology. 2012; 31(2):260-3. https://doi.org/10.1037/a0025790 PMID: 22103393

Joireman J, Balliet D, Sprott D, Spangenberg E, Schultz J. Consideration of future consequences,
ego-depletion, and self-control: Support for distinguishing between CFC-Immediate and CFC-Future
sub-scales. Personality and Individual Differences. 2008; 45(1):15-21. http://dx.doi.org/10.1016/j.
paid.2008.02.011.

Snyder CR, Harris C, Anderson JR, Holleran SA, Irving LM, Sigmon ST, et al. The will and the ways:
Development and validation of an individual-differences measure of hope. Journal of Personality and
Social Psychology. 1991; 60(4):570-85. https://doi.org/10.1037/0022-3514.60.4.570 PMID: 2037968

Paulhus DL, Vazire S. The self-report method. In: Robins RW, Fraley RC, Krueger RF, editors. Hand-
book of research methods in personality psychology. New York, NY: Guilford; 2007. p. 224-39.
Schmitt N. Method bias: The importance of theory and measurement. Journal of Organizational
Behavior. 1994; 15(5):393-8. https://doi.org/10.1002/job.4030150504

Cottle T. Perceiving time. New York, NY: Wiley and Sons; 1976.

Trommsdorff G, Lamm H, Schmidt RW. A longitudinal study of adolescents’ future orientation (time

perspective). Journal of youth and adolescence. 1979; 8(2):131—-47. Epub 1979/06/01. https://doi.org/
10.1007/BF02087616 PMID: 24317715.

Greene AL, Wheatley SM. "I've got a lot to do and i don’t think I'll have the time": Gender differences in
late adolescents’ narratives of the future. Journal of youth and adolescence. 1992; 21(6):667—-86.
Epub 1992/12/01. https://doi.org/10.1007/BF01538738 PMID: 24264169.

Leondari A. Future time perspective, possible selves, and academic achievement. New Directions for
Adult and Continuing Education. 2007; 2007(114):17—-26. https://doi.org/10.1002/ace.253

PLOS ONE | https://doi.org/10.1371/journal.pone.0190492 January 24, 2018 40/45


https://doi.org/10.1037/0021-9010.88.5.879
http://www.ncbi.nlm.nih.gov/pubmed/14516251
http://dx.doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1037/0033-2909.127.1.142
http://www.ncbi.nlm.nih.gov/pubmed/11271752
https://doi.org/10.1037/0022-0663.94.4.810
https://doi.org/10.1037/bul0000012
https://doi.org/10.1037/bul0000012
http://www.ncbi.nlm.nih.gov/pubmed/25984729
https://doi.org/10.1037/0033-2909.132.2.249
https://doi.org/10.1037/0033-2909.132.2.249
http://www.ncbi.nlm.nih.gov/pubmed/16536643
https://doi.org/10.1037/0033-2909.86.3.638
http://www.ncbi.nlm.nih.gov/pubmed/11931281
http://dx.doi.org/10.1016/j.paid.2009.10.007
http://dx.doi.org/10.1016/j.paid.2009.10.007
https://doi.org/10.1037/a0025790
http://www.ncbi.nlm.nih.gov/pubmed/22103393
http://dx.doi.org/10.1016/j.paid.2008.02.011
http://dx.doi.org/10.1016/j.paid.2008.02.011
https://doi.org/10.1037/0022-3514.60.4.570
http://www.ncbi.nlm.nih.gov/pubmed/2037968
https://doi.org/10.1002/job.4030150504
https://doi.org/10.1007/BF02087616
https://doi.org/10.1007/BF02087616
http://www.ncbi.nlm.nih.gov/pubmed/24317715
https://doi.org/10.1007/BF01538738
http://www.ncbi.nlm.nih.gov/pubmed/24264169
https://doi.org/10.1002/ace.253
https://doi.org/10.1371/journal.pone.0190492

@° PLOS | ONE

Future time perspective: Meta-analyses

117.

118.

119.

120.

121.

122,

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

Hall PA, Fongt GT. The effects of a brief time perspective intervention for increasing physical activity
among young adults. Psychology & Health. 2003; 18(6):685—706. https://doi.org/10.1080/
0887044031000110447

Peetsma TTD, van der Veen |. A second research study on influencing students’ motivation in the low-
est level of secondary education. 11th International Conference on Motivation (ICM); June; Turku,
Finland2008.

Peetsma TTD, van der Veen . Influencing students’ motivation for school: The case for first-year stu-
dents in The Netherlands in the lowest level of secondary school. In: Wosnitza M, Karabenick SA, Efkl-
lides A, Nenniger P, editors. Contemporary motivation research: From global to local perspectives.
Goéttingen, Germany: Hogrefe; 2009. p. 299-320.

Schuitema J, Peetsma T, van der Veen |. Enhancing student motivation: A longitudinal intervention
study based on future time perspective theory. The Journal of Educational Research. 2014; 107
(6):467-81. https://doi.org/10.1080/00220671.2013.836467

Robbins RN, Bryan A. Relationships between future orientation, impulsive sensation seeking, and risk
behavior mong adjudicated adolescents. Journal of adolescent research. 2004; 19(4):428-45.
PubMed PMID: PMC1317100. https://doi.org/10.1177/0743558403258860 PMID: 16429605

Barber LK, Munz DC, Bagsby PG, Grawitch MJ. When does time perspective matter? Self-control as
a moderator between time perspective and academic achievement. Personality and Individual Differ-
ences. 2009; 46(2):250-3. http://dx.doi.org/10.1016/j.paid.2008.10.007.

Brown WT, Jones JM. The substance of things hoped for: A study of the future orientation, minority
status perceptions, academic engagement, and academic performance of black high school students.
Journal of Black Psychology. 2004; 30(2):248-73. https://doi.org/10.1177/0095798403260727

de Bilde J, Vansteenkiste M, Lens W. Understanding the association between future time perspective
and self-regulated learning through the lens of self-determination theory. Learning and Instruction.
2011; 21(3):332—44. http://dx.doi.org/10.1016/j.learninstruc.2010.03.002.

Eren A. Exploring the effects of changes in future time perspective and perceived instrumentality on
graded performance. Electronic Journal of Research in Educational Psychology. 2009; 7(3):1217—48.

Inocéncio G, A. The relationship between time perspective and approaches to learning of students in
arts and science [Unpublished master’s thesis]. Lisbon, Portugal: University of Lisbon; 2012.

Chak HY. Relationship of perceived Instrumentality, future time orientation and students’ motivation to
learn—a study of the associate degree students in Hong Kong. 2007.

Hilpert JC, Husman J, Stump GS, Kim W, Chung W-T, Duggan MA. Examining students’ future time
perspective: Pathways to knowledge building1. Japanese Psychological Research. 2012; 54(3):229—
40. https://doi.org/10.1111/j.1468-5884.2012.00525.x

Horstmanshof L, Zimitat C. Future time orientation predicts academic engagement among first-year
university students. British Journal of Educational Psychology. 2007; 77(3):703—-18. https://doi.org/10.
1348/000709906X160778

Levy B, Earleywine M. Discriminating reinforcement expectancies for studying from future time per-
spective in the prediction of drinking problems. Addictive behaviors. 2004; 29(1):181-90. https://doi.
org/10.1016/S0306-4603(03)00073-X PMID: 14667428

Peetsma T, Hascher T, van der Veen |, Roede E. Relations between adolescents’ self-evaluations,
time perspectives, motivation for school and their achievement in different countries and at different
ages. European Journal of Psychology of Education. 2005; 20(3):209. https://doi.org/10.1007/
bf03173553

Peters BR, Joireman J, Ridgway RL. Individual differences in the consideration of future conse-
guences scale correlate with sleep habits, sleep quality, and GPA in university students. Psychological
reports. 2005; 96(3 Pt 1):817-24. Epub 2005/07/30. https://doi.org/10.2466/pr0.96.3.817-824 PMID:
16050645.

Rodrigues Nobre AS. Relationship between time perspective and adaptation to school students in the
9th year (Unpublished master’s thesis). Lisbon, Portugal: University of Lisbon; 2009.

Seginer R, Mahajna S. How the future orientation of traditional Israeli Palestinian girls links beliefs
about women’s roles and academic achievement. Psychology of Women Quarterly. 2004; 28(2):122—
35. https://doi.org/10.1111/j.1471-6402.2004.00129.x

Shell DF, Husman J. The multivariate dimensionality of personal control and future time perspective
beliefs in achievement and self-Regulation. Contemp Educ Psychol. 2001; 26(4):481-506. Epub
2001/10/30. https://doi.org/10.1006/ceps.2000.1073 PMID: 11681829.

Stachowski AA. A model of time use at work: Individual difference, time use [Published doctoral disser-
tation]2011.

PLOS ONE | https://doi.org/10.1371/journal.pone.0190492 January 24, 2018 41/45


https://doi.org/10.1080/0887044031000110447
https://doi.org/10.1080/0887044031000110447
https://doi.org/10.1080/00220671.2013.836467
https://doi.org/10.1177/0743558403258860
http://www.ncbi.nlm.nih.gov/pubmed/16429605
http://dx.doi.org/10.1016/j.paid.2008.10.007
https://doi.org/10.1177/0095798403260727
http://dx.doi.org/10.1016/j.learninstruc.2010.03.002
https://doi.org/10.1111/j.1468-5884.2012.00525.x
https://doi.org/10.1348/000709906X160778
https://doi.org/10.1348/000709906X160778
https://doi.org/10.1016/S0306-4603(03)00073-X
https://doi.org/10.1016/S0306-4603(03)00073-X
http://www.ncbi.nlm.nih.gov/pubmed/14667428
https://doi.org/10.1007/bf03173553
https://doi.org/10.1007/bf03173553
https://doi.org/10.2466/pr0.96.3.817-824
http://www.ncbi.nlm.nih.gov/pubmed/16050645
https://doi.org/10.1111/j.1471-6402.2004.00129.x
https://doi.org/10.1006/ceps.2000.1073
http://www.ncbi.nlm.nih.gov/pubmed/11681829
https://doi.org/10.1371/journal.pone.0190492

@° PLOS | ONE

Future time perspective: Meta-analyses

137.

138.

139.

140.

141.

142,

143.

144.
145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

Worrell FC, Mello ZR. The reliability and validity of Zimbardo time perspective inventory scores in aca-
demically talented adolescents. Educational and Psychological Measurement. 2007; 67(3):487-504.
https://doi.org/10.1177/0013164406296985

Eren A, Tezel KV. Factors influencing teaching choice, professional plans about teaching, and future
time perspective: A mediational analysis. Teaching and Teacher Education. 2010; 26(7):1416—-28.
http://dx.doi.org/10.1016/j.tate.2010.05.001.

Eren A. Prospective teachers’ future time perspective and professional plans about teaching: The
mediating role of academic optimism. Teaching and Teacher Education. 2012; 28(1):111-23. http:/
dx.doi.org/10.1016/j.tate.2011.09.006.

Gupta R, Hershey DA, Gaur J. Time perspective and procrastination in the workplace: An empirical
investigation. Current Psychology. 2012; 31(2):195-211. hitps://doi.org/10.1007/s12144-012-9136-3

Halvari H, Thomassen TO. Achievement motivation, sports-related future orientation, and sporting
career. Genetic, Social, and General Psychology Monographs. 1997; 123(3):343-66.

Janeiro IN, Marques JF. Career coping styles: differences in career attitudes among secondary school
students. International Journal for Educational and Vocational Guidance. 2010; 10(1):35-48. https://
doi.org/10.1007/s10775-009-9170-3

Rosseel E. The impact of attitudes toward the personal future on study motivation and work orienta-
tions of nonworking adolescents. Adolescence. 1989; 24(93):73-93. Epub 1989/01/01. PMID:
2728978.

Shipp AJ. [unpublished data set]. Fort Worth, Texas, Texas Christian Universityn.d.

Shirai T, Shimomura H, Kawasaki T, Adachi T, Wakamatsu Y. Job search motivation of part-time or
unemployed Japanese college graduates. International Journal for Educational and Vocational Guid-
ance. 2013; 13(2):95-114. https://doi.org/10.1007/s10775-013-9241-3

Strauss K, Griffin MA, Parker SK. Future work selves: How salient hoped-for identities motivate proac-
tive career behaviors. The Journal of applied psychology. 2012; 97(3):580-98. Epub 2011/11/30.
https://doi.org/10.1037/a0026423 PMID: 22122111.

Taber BJ. Time perspective and career decision-making difficulties in adults. Journal of Career
Assessment. 2013; 21(2):200-9. https://doi.org/10.1177/1069072712466722

Walker TL, Tracey TJG. The role of future time perspective in career decision-making. Journal of
Vocational Behavior. 2012; 81(2):150-8. http://dx.doi.org/10.1016/j.jvb.2012.06.002.

Agnew CR, Loving TJ. Future time orientation and condom use attitudes, intentions, and behavior.
Journal of Social Behavior & Personality. 1998; 13(4):755-64.

Apostolidis T, Fieulaine N, Simonin L, Rolland G. Cannabis use, time perspective and risk perception:
Evidence of a moderating effect. Psychology & Health. 2006; 21(5):571-92. https://doi.org/10.1080/
14768320500422683

Beenstock J, Adams J, White M. The association between time perspective and alcohol consumption
in university students: cross-sectional study. European Journal of Public Health. 2011; 21(4):438—43.
https://doi.org/10.1093/eurpub/ckp225 PMID: 20068027

Bjorgvinsson T. Health and safety habits as a function of the perceived value of the future. (risk taking,
health habits, future planning) 1999.

Burns MJ, Dillon FR. AIDS health locus of control, self-efficacy for safer sexual practices, and future
time orientation as predictors of condom use in African American college students. Journal of Black
Psychology. 2005; 31(2):172-88. https://doi.org/10.1177/0095798404268288

Crockett RA, Weinman J, Hankins M, Marteau T. Time orientation and health-related behaviour: Mea-
surement in general population samples. Psychology & Health. 2009; 24(3):333-50. https://doi.org/
10.1080/08870440701813030

Duangpatra KNK, Bradley GL, Glendon Al. Variables affecting emerging adults’ self-reported risk and
reckless behaviors. Journal of Applied Developmental Psychology. 2009; 30(3):298-309. http://dx.
doi.org/10.1016/j.appdev.2008.12.011.

Fieulaine N, Martinez F. Time under control: Time perspective and desire for control in substance use.
Addictive behaviors. 2010; 35(8):799-802. Epub 2010/05/06. https://doi.org/10.1016/j.addbeh.2010.
03.022 PMID: 20442007.

Hall PA, Epp L. Does domain-specific time perspective predict accelerometer assessed physical activ-
ity? An examination of ecological moderators. Psychology of Sport and Exercise. 2013; 14(1):50-6.
http://dx.doi.org/10.1016/j.psychsport.2012.07.003.

Halvari H. Maximal aerobic power as a function of achievement motives, future time orientation, and
perceived intrinsic instrumentality of physical tasks for future goals among males. Perceptual and
Motor Skills. 1991; 72(2):367-81. https://doi.org/10.2466/pms.1991.72.2.367

PLOS ONE | https://doi.org/10.1371/journal.pone.0190492 January 24, 2018 42/45


https://doi.org/10.1177/0013164406296985
http://dx.doi.org/10.1016/j.tate.2010.05.001
http://dx.doi.org/10.1016/j.tate.2011.09.006
http://dx.doi.org/10.1016/j.tate.2011.09.006
https://doi.org/10.1007/s12144-012-9136-3
https://doi.org/10.1007/s10775-009-9170-3
https://doi.org/10.1007/s10775-009-9170-3
http://www.ncbi.nlm.nih.gov/pubmed/2728978
https://doi.org/10.1007/s10775-013-9241-3
https://doi.org/10.1037/a0026423
http://www.ncbi.nlm.nih.gov/pubmed/22122111
https://doi.org/10.1177/1069072712466722
http://dx.doi.org/10.1016/j.jvb.2012.06.002
https://doi.org/10.1080/14768320500422683
https://doi.org/10.1080/14768320500422683
https://doi.org/10.1093/eurpub/ckp225
http://www.ncbi.nlm.nih.gov/pubmed/20068027
https://doi.org/10.1177/0095798404268288
https://doi.org/10.1080/08870440701813030
https://doi.org/10.1080/08870440701813030
http://dx.doi.org/10.1016/j.appdev.2008.12.011
http://dx.doi.org/10.1016/j.appdev.2008.12.011
https://doi.org/10.1016/j.addbeh.2010.03.022
https://doi.org/10.1016/j.addbeh.2010.03.022
http://www.ncbi.nlm.nih.gov/pubmed/20442007
http://dx.doi.org/10.1016/j.psychsport.2012.07.003
https://doi.org/10.2466/pms.1991.72.2.367
https://doi.org/10.1371/journal.pone.0190492

@° PLOS | ONE

Future time perspective: Meta-analyses

159.

160.
161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.
174.

175.

176.

177.

178.

179.

180.

181.

Heckman CJ, Wilson DB, Ingersoll KS. The influence of appearance, health, and future orientations
on tanning behavior. Am J Health Behav. 2009; 33(3):238—43. Epub 2008/12/10. PMID: 19063645;
PubMed Central PMCID: PMCPmc4046324.

HK J. Future orientation and health. Johnson City, TN: East Tennessee State University n.d.

Keough KA, Zimbardo PG, Boyd JN. Who'’s smoking, drinking, and using drugs? Time perspective as
a predictor of substance use. Basic and Applied Social Psychology. 1999; 21(2):149-64. https://doi.
org/10.1207/S15324834BA210207

Laghi F, Liga F, Baumgartner E, Baiocco R. Time perspective and psychosocial positive functioning
among ltalian adolescents who binge eat and drink. Journal of adolescence. 2012; 35(5):1277-84.
Epub 2012/06/08. https://doi.org/10.1016/j.adolescence.2012.04.014 PMID: 22672793.

Mahon NE, Yarcheski TJ, Yarcheski A. Future time perspective and positive health practices among
young adolescents: a further extension. Percept Mot Skills. 2000; 90(1):166—8. Epub 2000/04/19.
https://doi.org/10.2466/pms.2000.90.1.166 PMID: 10769895.

McKay MT, Percy A, Cole JC. Consideration of future consequences and alcohol use among Northern
Irish adolescents. Journal of Substance Use. 2013; 18(5):377-91. https://doi.org/10.3109/14659891.
2012.685793

Pluck G, Lee KH, Lauder HE, Fox JM, Spence SA, Parks RW. Time perspective, depression, and sub-
stance misuse among the homeless. The Journal of psychology. 2008; 142(2):159-68. Epub 2008/05/
02. https://doi.org/10.3200/JRLP.142.2.159-168 PMID: 18447073.

Polgar M, Auslander W. HIV prevention for youths in foster care: Understanding future orientation and
intended risk behaviors. Journal of HIV/AIDS & Social Services. 2009; 8(4):397—413. https://doi.org/
10.1080/153815009034 17646

Rise J, Kovac V, Kraft P, Moan IS. Predicting the intention to quit smoking and quitting behaviour:
Extending the theory of planned behaviour. Br J Health Psychol. 2008; 13(Pt 2):291-310. Epub 2007/
05/31. https://doi.org/10.1348/135910707X187245 PMID: 17535498.

Rothspan S, Read SJ. Present versus future time perspective and HIV risk among heterosexual col-
lege students. Health psychology: official journal of the Division of Health Psychology, American Psy-
chological Association. 1996; 15(2):131—4. Epub 1996/03/01. PMID: 8681921.

van Beek J, Antonides G, Handgraaf MJJ. Eat now, exercise later: The relation between consideration
of immediate and future consequences and healthy behavior. Personality and Individual Differences.
2013; 54(6):785-91. http://dx.doi.org/10.1016/j.paid.2012.12.015.

Freelon D. ReCal OIR: Ordinal, interval, and ratio intercoder reliability as a Web service. International
Journal of Internet Science. 2013; 8(1):10-6.

Rosenthal R, DiMatteo MR. Meta-analysis: Recent developments in quantitative methods for literature
reviews. Annu Rev Psychol. 2001; 52:59-82. Epub 2001/01/10. https://doi.org/10.1146/annurev.
psych.52.1.59 PMID: 11148299.

Borenstein M, Hedges LV, Higgins JPT, Rothstein HR. Software. Introduction to Meta-Analysis: John
Wiley & Sons, Ltd; 2009. p. 391-403.

Hedges LV, Olkin I. Statistical methods for meta-analysis. New York, NY: Academic Press; 1985.

Borenstein M, Hedges LV, Higgins JPT, Rothstein H. Introduction to meta-analysis. West Sussex,
UK: Wiley; 2009.

Greenhouse JB, lyengar S. Sensitivity analysis and diagnostics. In: Coope H, Hedges LV, editors.
Handbook of research synthesis New York, NY: Russell Sage Foundation; 1994. p. 383-98.

Borenstein M, Hedges LV, Higgins JPT, Rothstein HR. A basic introduction to fixed-effect and ran-
dom-effects models for meta-analysis. Research Synthesis Methods. 2010; 1(2):97-111. https:/doi.
org/10.1002/jrsm.12 PMID: 26061376

Comprehensive Meta-Analysis (Version 3) Englewood, NJ: Biostat; 2014.

Cohen J. A power primer. Psychological Bulletin. 1992; 112(1):155-9. https://doi.org/10.1037/0033-
2909.112.1.155 PMID: 19565683

Ahn S, Ames AJ, Myers ND. A review of meta-analyses in education. Review of Educational
Research. 2012; 82(4):436-76. https://doi.org/10.3102/0034654312458162

Scammacca N, Roberts G, Stuebing KK. Meta-Analysis With Complex Research Designs: Dealing
With Dependence From Multiple Measures and Multiple Group Comparisons. Review of educational
research. 2014; 84(3):328—64. PubMed PMID: PMC4191743. https://doi.org/10.3102/
0034654313500826 PMID: 25309002

Cooper H. Synthesizing research: A guide for literature reviews ( 3rd ed.). Thousand Oaks, CA Sage
1998.

PLOS ONE | https://doi.org/10.1371/journal.pone.0190492 January 24, 2018 43/45


http://www.ncbi.nlm.nih.gov/pubmed/19063645
https://doi.org/10.1207/S15324834BA210207
https://doi.org/10.1207/S15324834BA210207
https://doi.org/10.1016/j.adolescence.2012.04.014
http://www.ncbi.nlm.nih.gov/pubmed/22672793
https://doi.org/10.2466/pms.2000.90.1.166
http://www.ncbi.nlm.nih.gov/pubmed/10769895
https://doi.org/10.3109/14659891.2012.685793
https://doi.org/10.3109/14659891.2012.685793
https://doi.org/10.3200/JRLP.142.2.159-168
http://www.ncbi.nlm.nih.gov/pubmed/18447073
https://doi.org/10.1080/15381500903417646
https://doi.org/10.1080/15381500903417646
https://doi.org/10.1348/135910707X187245
http://www.ncbi.nlm.nih.gov/pubmed/17535498
http://www.ncbi.nlm.nih.gov/pubmed/8681921
http://dx.doi.org/10.1016/j.paid.2012.12.015
https://doi.org/10.1146/annurev.psych.52.1.59
https://doi.org/10.1146/annurev.psych.52.1.59
http://www.ncbi.nlm.nih.gov/pubmed/11148299
https://doi.org/10.1002/jrsm.12
https://doi.org/10.1002/jrsm.12
http://www.ncbi.nlm.nih.gov/pubmed/26061376
https://doi.org/10.1037/0033-2909.112.1.155
https://doi.org/10.1037/0033-2909.112.1.155
http://www.ncbi.nlm.nih.gov/pubmed/19565683
https://doi.org/10.3102/0034654312458162
https://doi.org/10.3102/0034654313500826
https://doi.org/10.3102/0034654313500826
http://www.ncbi.nlm.nih.gov/pubmed/25309002
https://doi.org/10.1371/journal.pone.0190492

@° PLOS | ONE

Future time perspective: Meta-analyses

182.

183.

184.

185.

186.

187.

188.

189.

190.
191.
192,

193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency in meta-analyses. BMJ
(Clinical research ed). 2003; 327(7414):557—60. Epub 2003/09/06. https://doi.org/10.1136/bmj.327.
7414.557 PMID: 12958120; PubMed Central PMCID: PMCPmc192859.

Group CCaCR. Heterogeneity and subgroup analyses Cochrane Consumers and Communication
Review Group reviews: Planning the analysis at protocol stage [Internet]. 2014. Available from: http:/
cccrg.cochrane.org/sites/cccrg.cochrane.org/files/uploads/Heterogeneity_subgroup_analyses.pdf.

Duval S, Tweedie R. Trim and fill: A simple funnel-plot—based method of testing and adjusting for publi-
cation bias in meta-analysis. Biometrics. 2000; 56(2):455—63. https://doi.org/10.1111/1.0006-341X.
2000.00455.x PMID: 10877304

Manderlink G, Harackiewicz JM. Proximal versus distal goal setting and intrinsic motivation. Journal of
Personality and Social Psychology. 1984; 47(4):918-28. https://doi.org/10.1037/0022-3514.47.4.918

Bandura A. Self-efficacy: toward a unifying theory of behavioral change. Psychol Rev. 1977; 84
(2):191-215. Epub 1977/03/01. PMID: 847061.

Maddux JE. Self-efficacy theory: An introduction. Self-efficacy, adaptation, and adjustment: Theory,
research, and application. New York: Plenum; 1995. p. 3—36.

Schunk DH. Self-Efficacy and Academic Motivation. Educational Psychologist. 1991; 26(3—4):207-31.
https://doi.org/10.1080/00461520.1991.9653133

Locke EA, Latham GP,. A theory of goal setting and task performance. Upper Saddle River, NJ: Pren-
tice Hall; 1990.

OECD. Education at a Glance 2000: OECD Indicators: OECD Publishing; 2000.
OECD. PISA 2013 assessment and analytical framework: OECD Publishing; 2013.

King RB, Bernardo ABI, editors. The psychology of Asian learners: A festschrift in honor of David Wat-
kins. Hong Kong, China: Springer Asia; 2015.

Ping YD, Sheng LH, Feng D. Education Blue Book: China Education Development Report. Beijing,
China: Academic Press; 2014.

de Boer BJ, van Hooft EAJ, Bakker AB. Stop and start control: A distinction within self-control. Euro-
pean Journal of Personality. 2011; 25(5):349-62. https://doi.org/10.1002/per.796

Peetsma T, Schuitema J, van der Veen I. Development of early adolescents’ future time perspectives,
self-regulated learning, and achievement. Symposium in honor of Willy Lens at the EARLI [European
Association for Research on Learning and Instruction]; August; Limassol, Cyprus2015.

Bembenutty H, Zimmerman BJ. The relation of motivational beliefs and self-regulatory processes to
homework completion and academic achievement. Annual Meeting of the American Educational
Research Association; Chicago, IL.2003.

Watson SJ, Milfont TL. A short-term longitudinal examination of the associations between self-control,
delay of gratification and temporal considerations. Personality and Individual Differences. 2017;
106:57—-60. https://doi.org/10.1016/j.paid.2016.10.023

Carstensen LL. Evidence for a life-span theory of Socioemotional selectivity. Current Directions in Psy-
chological Science. 1995; 4(5):151-6. https://doi.org/10.1111/1467-8721.ep11512261

Kite ME, Deaux K, Haines EL. Gender stereotypes. In: Denmark FL, Paludi MA, editors. Psychology
of Women: A Handbook of Issues and Theories 2nd ed. Westport, CT: Greenwood Press; 2008. p.
205-36.

Llewelyn WT, Sheeran P. Does changing behavioral intentions engender behavior change? A meta-
analysis of the experimental studies. Psychological Bulletin. 200; 132(2):249-68.

Sheeran P. Intention-behavior relations: A conceptual and empirical review. European Review of
Social Psychology. 2002; 12(1):1-36.

Abousselam N, Naudé L, Lens W, Esterhuyse K. The relationship between future time perspective,
self-efficacy and risky sexual behaviour in the Black youth of central South Africa. Journal of Mental
Health. 2015; 25(2):176-83. https://doi.org/10.3109/09638237.2015.1078884 PMID: 26471935

Zebardast A, Besharat MA, Hghighatgoo M. The relationship between self-efficacy and time perspec-
tive in students. Procedia—Social and Behavioral Sciences. 2011; 30:935-8. http://dx.doi.org/10.
1016/j.sbspro.2011.10.181.

Bandura A. Social cognitive theory of self-regulation. Organizational Behavior and Human Decision
Processes. 1991; 50(2):248—-87. http://dx.doi.org/10.1016/0749-5978(91)90022-L.

Gjesme T. On the concept of future time orientation: Considerations of some functions’ and measure-
ments’ implications. International Journal of Psychology. 1983; 18(1—4):443-61. https://doi.org/10.
1080/00207598308247493

PLOS ONE | https://doi.org/10.1371/journal.pone.0190492 January 24, 2018 44/ 45


https://doi.org/10.1136/bmj.327.7414.557
https://doi.org/10.1136/bmj.327.7414.557
http://www.ncbi.nlm.nih.gov/pubmed/12958120
http://cccrg.cochrane.org/sites/cccrg.cochrane.org/files/uploads/Heterogeneity_subgroup_analyses.pdf
http://cccrg.cochrane.org/sites/cccrg.cochrane.org/files/uploads/Heterogeneity_subgroup_analyses.pdf
https://doi.org/10.1111/j.0006-341X.2000.00455.x
https://doi.org/10.1111/j.0006-341X.2000.00455.x
http://www.ncbi.nlm.nih.gov/pubmed/10877304
https://doi.org/10.1037/0022-3514.47.4.918
http://www.ncbi.nlm.nih.gov/pubmed/847061
https://doi.org/10.1080/00461520.1991.9653133
https://doi.org/10.1002/per.796
https://doi.org/10.1016/j.paid.2016.10.023
https://doi.org/10.1111/1467-8721.ep11512261
https://doi.org/10.3109/09638237.2015.1078884
http://www.ncbi.nlm.nih.gov/pubmed/26471935
http://dx.doi.org/10.1016/j.sbspro.2011.10.181
http://dx.doi.org/10.1016/j.sbspro.2011.10.181
http://dx.doi.org/10.1016/0749-5978(91)90022-L
https://doi.org/10.1080/00207598308247493
https://doi.org/10.1080/00207598308247493
https://doi.org/10.1371/journal.pone.0190492

@° PLOS | ONE

Future time perspective: Meta-analyses

206.

207.

208.

209.

210.

211.

212.

213.

214.

215.

216.

217.

218.

219.

220.

221.

222,

Loewenstein G, Lerner JS. The role of affect in decision making. In: Davidson RJ, Scherer KR, Gold-
smith HH, editors. Handbook of affective sciences New York, NY: Oxford University Press; 2003. p.
619-42.

Van Boven L, Ashworth L. Looking forward, looking back: anticipation is more evocative than retro-
spection. Journal of experimental psychology General. 2007; 136(2):289-300. Epub 2007/05/16.
https://doi.org/10.1037/0096-3445.136.2.289 PMID: 17500652.

D’Argembeau A, Renaud O, Van der Linden M. Frequency, characteristics and functions of future-ori-
ented thoughts in daily life. Applied Cognitive Psychology. 2011; 25(1):96—103. https://doi.org/10.
1002/acp.1647

Bond MH, Smith PB. Cross-cultural social and organizational psychology. Annual Review of Psychol-
ogy. 1996; 47(1):205-35. https://doi.org/10.1146/annurev.psych.47.1.205

Chua LW, Milfont TL, Jose PE. Coping Skills Help Explain How Future-Oriented Adolescents Accrue
Greater Well-Being Over Time. Journal of youth and adolescence. 2015; 44(11):2028—41. Epub 2014/
11/28. https://doi.org/10.1007/s10964-014-0230-8 PMID: 254277883.

Kappes HB, Oettingen G. Positive fantasies about idealized futures sap energy. Journal of Experimen-
tal Social Psychology. 2011; 47(4):719-29. https://doi.org/10.1016/j.jesp.2011.02.003.

Sevincer AT, Wagner G, Kalvelage J, Oettingen G. Positive Thinking About the Future in Newspaper
Reports and Presidential Addresses Predicts Economic Downturn. Psychological Science. 2014; 25
(4):1010-7. https://doi.org/10.1177/0956797613518350 PMID: 24496968

Szpunar KK, Spreng RN, Schacter DL. A taxonomy of prospection: introducing an organizational
framework for future-oriented cognition. Proceedings of the National Academy of Sciences of the
United States of America. 2014; 111(52):18414-21. Epub 2014/11/25. https://doi.org/10.1073/pnas.
1417144111 PMID: 25416592; PubMed Central PMCID: PMCPMC4284580.

North MS, Fiske ST. Modern attitudes toward older adults in the aging world: A cross-cultural meta-
analysis. Psychol Bull. 2015; 141(5):993-1021. Epub 2015/07/21. https://doi.org/10.1037/a0039469
PMID: 26191955.

van de Bongardt D, Reitz E, Sandfort T, Dekovic M. A meta-analysis of the relations between three
types of peer norms and adolescent sexual behavior. Personality and social psychology review: an
official journal of the Society for Personality and Social Psychology, Inc. 2015; 19(3):203-34. Epub
2014/09/14. https://doi.org/10.1177/1088868314544223 PMID: 25217363.

Schwartz SH. Beyond individualism/collectivism: New cultural dimensions of values. In: Kim U, Trian-
dis HC, Kagitcibasi S-CC, Yoon G, editors. Individualism and collectivism: Theory, method, and appli-
cations. Thousand Oaks, CA: Sage; 1994. p. 85-119.

House JR,HJ.P.,J M., D W.P., Gupta V. Culture, leadership, and organizations: The GLOBE study of
62 societies. California, US: Thousand Oaks: Sage; 2004.

Phalet K, Andriessen |, Lens W. How future goals enhance motivation and learning in multicultural
classrooms. Educational Psychology Review. 2004; 16(1):59-89. https://doi.org/10.1023/B:EDPR.
0000012345.71645.d4

Kenny ME, Blustein DL, Chaves A, Grossman JM, Gallagher LA. The role of perceived barriers and
relational support in the educational and vocational lives of urban high school students. Journal of
Counseling Psychology. 2003; 50:142-55.

Epel ES, Bandura A, Zimbardo PG. Escaping homelessness: The influences of self-efficacy and time
perspective on coping with homelessness. Journal of Applied Social Psychology. 1999; 29(3):575-96.
https://doi.org/10.1111/.1559-1816.1999.tb01402.x

Kerpelman JL, Mosher LS. Rural African American adolescents’ future orientation: The importance of
self-efficacy, control and responsibility, and identity development. Identity. 2004; 4(2):187-208.
https://doi.org/10.1207/s1532706xid0402_5

Higgins ET. Beyond pleasure and pain. The American psychologist. 1997; 52(12):1280-300. Epub
1998/01/01. PMID: 9414606.

PLOS ONE | https://doi.org/10.1371/journal.pone.0190492 January 24, 2018 45/ 45


https://doi.org/10.1037/0096-3445.136.2.289
http://www.ncbi.nlm.nih.gov/pubmed/17500652
https://doi.org/10.1002/acp.1647
https://doi.org/10.1002/acp.1647
https://doi.org/10.1146/annurev.psych.47.1.205
https://doi.org/10.1007/s10964-014-0230-8
http://www.ncbi.nlm.nih.gov/pubmed/25427783
https://doi.org/10.1016/j.jesp.2011.02.003
https://doi.org/10.1177/0956797613518350
http://www.ncbi.nlm.nih.gov/pubmed/24496968
https://doi.org/10.1073/pnas.1417144111
https://doi.org/10.1073/pnas.1417144111
http://www.ncbi.nlm.nih.gov/pubmed/25416592
https://doi.org/10.1037/a0039469
http://www.ncbi.nlm.nih.gov/pubmed/26191955
https://doi.org/10.1177/1088868314544223
http://www.ncbi.nlm.nih.gov/pubmed/25217363
https://doi.org/10.1023/B:EDPR.0000012345.71645.d4
https://doi.org/10.1023/B:EDPR.0000012345.71645.d4
https://doi.org/10.1111/j.1559-1816.1999.tb01402.x
https://doi.org/10.1207/s1532706xid0402_5
http://www.ncbi.nlm.nih.gov/pubmed/9414606
https://doi.org/10.1371/journal.pone.0190492

