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Abstract: We examined the associations between time perspective and mental health outcomes
(N = 337; Mage = 22.74, SDage = 5.59; 76% female). Time perspective included multiple dimensions
(feelings, frequency, orientation, and relation) and time periods (past, present, and future). Mental
health outcomes included depressive symptoms, anxiety, and rumination. To demonstrate the
reliability of the time perspective scales, test–retest analyses were completed. Multivariate analyses
showed that (a) positive feelings about time were associated with lower anxiety; (b) negative feelings
about time were associated with greater anxiety; and (c) more frequent thoughts about the past were
associated with greater depressive symptoms and anxiety. Associations remained when controlling
for anxiety and depressive symptoms, respectively. Moreover, (a) positive feelings about time were
associated with lower rumination; (b) negative feelings about time were associated with greater
rumination; and (c) more frequent thoughts about the past were associated with greater rumination.
Time perspective scales yielded scores that were moderate to high in test–retest reliability. Findings
demonstrate the value of examining separate time perspective dimensions and time periods. Results
highlight the role of time perspective in mental health interventions for adults.
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1. Introduction

The prevalence of mental disorders and their implications for well-being highlight
the critical need for identifying new ways to address mental health issues. About one
in five adults have indicated mild to severe symptoms of depression, whereas one in
six indicated symptoms of anxiety [1,2]. Depression, anxiety, and rumination have been
positively associated with substance abuse [3,4], self-harm, and suicidal thoughts and
behavior [5–7]. Further, the World Health Organization [8] has underscored the need for
information about the distinct effects of specific mental disorders (i.e., anxiety separate from
depression). Given the significance of mental health, it is imperative that this knowledge
gap is addressed and that new targets of intervention for mental health be identified. Time
perspective may be a powerful mechanism by which interventions can address poor mental
health outcomes.

Time perspective broadly refers to feelings and thoughts about one’s past, present,
and future [9,10]. Research on the construct has burgeoned with several conceptualiza-
tions emerging, including frameworks that focus on the past, hedonism, fatalism, and the
future [10]; relationships among the time periods [11]; or whether the future is perceived
as near or far [12]. In an effort to isolate the specific qualities of time perspective that are
beneficial for intervention, Mello [9,13] proposed a model that comprises multiple distinct
dimensions. This model builds upon previous work on future orientation [14–16] by includ-
ing multiple time periods (past, present, and future). The model has been used in studies
with adolescents, which indicate that time perspective dimensions are associated with
mental health outcomes, including anxiety [17], stress [18], and self-esteem [19]. However,
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research has yet to use this model to examine mental health outcomes of adults. Further, the
scales used to assess time perspective dimensions created by Mello and colleagues [9,13]
have yet to be examined for test–retest reliability despite the charge by leaders in the fields
of psychology and education to examine reliability in order to develop psychometrically
robust scales [20]. Thus, the current study sought to (a) examine how time perspective
dimensions were associated with mental health outcomes (depressive symptoms, anxiety,
and rumination) among adults using a multidimensional model of time perspective [9,13]
and (b) determine the test–retest reliability of the time perspective scales used [21].

1.1. Time Perspective
1.1.1. Theoretical Conceptualization

Drawing from a long line of research that has conceptualized time perspective in a
variety of ways [10–12], Mello and colleagues [9,13] developed a new model to advance
our understanding of the construct. This model sought to generate distinct components
of time perspective in order to understand which aspects were most strongly associated
with human behavior and could be modified through intervention. These dimensions
are organized into feelings and thoughts (frequency, orientation, and relation) about time
(see Table 1). Time feelings encompass positive and negative feelings about each time
period. A meta-analysis with adolescents and adults showed that both positive and
negative time feelings were associated with poor outcomes including perceived stress,
psychosocial maladjustment, and risky behavior [22]. The meta-analysis also indicated that
on average individuals felt more positively than negatively about the past, present, and
future. Additional studies with participants across the lifespan supported the six-factor
structure of the construct (i.e., positive and negative feelings for each time period; [22–25]).

Table 1. Multidimensional time perspective model.

Category Time Perspective
Dimension Definition Sample Response

Feelings Time feelings
Positive and negative

feelings about the past,
present, and future

“My past makes me sad,”
“My future makes me

happy”

Thoughts

Time frequency
How often one thinks

about the past, present,
and future

“Seldom,” “Almost
always”

Time orientation
Perceived relative

importance of the time
periods
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Time frequency refers to how often one thinks about the past, present, and future.
Studies with young adults have demonstrated variations in the frequency of thoughts about
time periods, with more frequent thoughts being reported about the present and future
than about the past in general [23,26]. Time orientation is defined as the perceived relative
importance of time periods. Prior research with young adults has shown that the most
commonly reported time orientations are perceiving that (a) the future is more important
than the past and present, (b) the present and future are more important than the past,
and (c) all time periods are equally important [23,26–28]. Further, Konowalczyk et al. [26]
showed that perceiving the present and future to be more important than the past was
associated with greater optimism compared to perceiving just the present to be most
important among young adults. Time relation refers to the perceived relationship among
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time periods. Research has indicated that most individuals across the lifespan perceive
the present and future as related, all time periods as linearly related, or all time periods as
interrelated [23,25].

1.1.2. Mental Health Outcomes

Research has shown some associations between time perspective, depressive symp-
toms, and anxiety. For example, studies have indicated that greater levels of depressive
symptoms are associated with less positive and more negative feelings about the past
and present [29–32]. Studies have also shown that depressive symptoms are positively
associated with having a lower emphasis on the future [33]. Regarding anxiety, studies have
demonstrated that negative feelings about the past and future are positively associated
with anxiety [34,35]. Åström et al. [36] have replicated these findings and also shown that
less positive feelings about the past and future are reported in individuals with anxiety
disorders compared to their counterparts. Findings from a meta-analysis have indicated
that anxiety was negatively associated with placing a higher emphasis on the future [33].
Moreover, Finan et al. [17] have shown that adolescents who think that the past is the most
important have greater anxiety than those who think that the present and future are more
important than the past.

Importantly, knowledge is especially lacking with regard to the association between
time perspective and rumination despite the call to generate knowledge about individual
variations in rumination [7]. To our knowledge, there has only been one study that exam-
ined associations between any time perspective dimension and rumination [36]. This study
included an adult sample and showed that negative feelings about the past and future were
positively associated with rumination. Overall, a limited amount of research has examined
associations between time perspective and mental health outcomes, and this research has
included adolescents or focused on past and future time periods. We lack knowledge about
these associations with adults and with all time periods.

1.1.3. The Adolescent and Adult Time Inventory

The Adolescent and Adult Time Inventory (AATI) [21] was designed to assess multiple
distinct time perspective dimensions (feelings, frequency, orientation, and relation). The
AATI is increasingly becoming a common form to measure time perspective. Already, the
AATI has been translated into more than a dozen languages (see author for translations)
and included in research around the world. The psychometric properties that have been
examined are promising but incomplete. For time feelings, the psychometric validity,
internal consistency, and factor structure of the subscales have been extensively documented
in the literature (for a review, see [22,37,38]). Findings from these studies have consistently
supported the six-factor structure (i.e., six subscales that represent positive and negative
feelings about the past, present, and future). However, the subscales’ test–retest reliability
has yet to be examined, and this is an essential indicator of consistency [39]. The other
remaining scales—including time frequency, time orientation, and time relation—are single
items. The validity of these items has been demonstrated by several studies [19,26,40].
However, traditional psychometric analyses to determine structural validity and reliability
are not possible. Thus, the current study sought to examine the test–retest reliability of the
AATI measures [21].

Prior research with adult samples has demonstrated the test–retest reliability of mea-
sures assessing constructs similar to time perspective. For example, temporal focus—
attention devoted to the past, present, or future—demonstrated moderate test–retest re-
liability over seven weeks [41]. Another measure assessing the tendency to think about
immediate consequences was found to be moderately reliable over two weeks [42]. Lastly,
a measure that examined perceived time left in life showed strong test–retest reliability
over one year [43].
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1.2. The Present Study

The present study included the following research questions: (a) How are time per-
spective dimensions associated with mental health outcomes (i.e., depressive symptoms,
anxiety, and rumination)? and (b) Do the AATI measures of time perspective dimensions
yield reliable scores across time? Time perspective dimensions were expected to be associ-
ated with depressive symptoms, anxiety, and rumination given prior studies (e.g., [30,36]).
Specifically, positive time feelings would be negatively associated with these mental health
outcomes, whereas negative time feelings would be positively associated. Moreover, think-
ing often about the past (time frequency), perceiving the future to be less important than
other time periods (time orientation), and perceiving time periods as unrelated (time rela-
tion) were expected to be associated with greater levels of depressive symptoms, anxiety,
and rumination. Further, the AATI measures were expected to yield scores that demon-
strated test–retest reliability given research with measures assessing similar constructs
(e.g., [41]).

2. Materials and Methods
2.1. Participants and Procedure

Convenience sampling was used to recruit participants at a public university in the
western United States. Students attending a psychology course during the period of data
collection were eligible. The institutional review board of the affiliated university approved
the study procedures (Project Number 2020-050). Data collection occurred from the spring
through the fall of 2020. The first survey (Time 1) was completed by participants on their
own time on Qualtrics, a survey website. This survey assessed depressive symptoms,
anxiety, and initial time perspective. The second survey (Time 2) was completed two weeks
later and assessed rumination and follow-up time perspective. A two-week period is
recommended between measurements to allow enough time to minimize carry-over effects
while preventing actual changes in the measured construct [39]. Participants were offered
course credit for participation at the discretion of their instructors. Data were analyzed with
Stata (Version 14 and BE 17). Data and materials for the study are available by emailing the
corresponding author.

The sample included participants who completed the first survey at Time 1 and
comprised 337 individuals aged 18 to 72 years (Mage = 22.74, SDage = 5.59). The sam-
ple age distribution in years was 18–28 (90%), 29–40 (9%), 41–52 (1%), 53–64 (0%), and
65–72 (<1%). Women (76%), men (21%), trans men (<1%), and non-binary/enby (3%)
participated. The following racial/ethnic groups were reported by participants: African
American/Black (8%), Asian American/Pacific Islander (23%), European American/White
(17%), Hispanic/Latino(a) American (33%), multiple (15%), and other (5%). Maternal edu-
cation was used as a proxy for socioeconomic status [44]. The sample maternal education
ranged from 1 (no high school diploma/GED) to 6 (doctorate [MD/PhD]). The average
maternal education (M = 2.60, SD = 1.26) was between a high school diploma/GED and an
associate’s degree. No missing data were reported for key study variables.

A subsample was examined to assess the test–retest reliability of the AATI. The sub-
sample included participants who completed surveys at Times 1 and 2 and comprised
178 individuals aged 18 to 52 years (Mage = 22.69, SDage = 5.00). The subsample age distri-
bution in years was 18–28 (90%), 29–40 (9%), and 41–52 (1%). Women (76%), men (21%),
trans men (<1%), and non-binary/enby (2%) participated. The following racial/ethnic
groups were reported: African American/Black (6%), Asian American/Pacific Islander
(28%), European American/White (19%), Hispanic/Latino(a) American (31%), multiple
(13%), and other (4%). The subsample maternal education ranged from 1 (no high school
diploma/GED) to 6 (doctorate [MD/PhD]). The average maternal education (M = 2.73,
SD = 1.29) was between a high school diploma/GED and an associate’s degree.
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2.2. Measures

Time perspective dimensions were assessed with the AATI [21] at Times 1 and 2.
Time feelings—positive and negative feelings about the past, present, and future—were
measured separately with six five-item subscales (see Table 2 for alphas): Past Positive
(“I have good memories about growing up”), Past Negative (“My past makes me sad”),
Present Positive (“I am pleased with the present”), Present Negative (“I am not satisfied
with my life right now”), Future Positive (“My future makes me happy”), and Future
Negative (“I don’t like to think about my future”). Response options ranged from 1 (totally
disagree) to 5 (totally agree). Subscales were generated by averaging items, with higher
scores indicating greater positive or negative feelings. Previous research has demonstrated
construct validity and a six-factor structure [37,38].

Table 2. Descriptive statistics for time feelings and time frequency.

Time Perspective
Sample

Subsample

Time 1 Time 2

M SD α M SD α M SD α ra

Time Feelings
Past Positive 3.14 0.79 0.86 3.14 0.79 0.88 3.20 0.81 0.91 0.85 ***

Past Negative 3.05 0.91 0.87 2.98 0.89 0.86 2.95 0.86 0.87 0.80 ***
Present Positive 3.42 0.75 0.91 3.35 0.77 0.92 3.40 0.79 0.93 0.77 ***

Present Negative 2.79 0.84 0.88 2.82 0.85 0.90 2.77 0.84 0.89 0.79 ***
Future Positive 3.96 0.76 0.92 3.91 0.79 0.92 3.85 0.81 0.93 0.85 ***

Future Negative 2.15 0.77 0.80 2.14 0.78 0.83 2.13 0.75 0.85 0.80 ***

Time Frequency
Past Frequency 3.81 0.80 N/A 3.77 0.84 N/A 3.52 0.82 N/A 0.59 ***

Present Frequency 3.92 0.82 N/A 3.95 0.82 N/A 3.93 0.73 N/A 0.40 ***
Future Frequency 4.20 0.85 N/A 4.15 0.91 N/A 4.11 0.87 N/A 0.60 ***

The sample included participants who completed a survey at Time 1. The subsample included participants
who completed a survey at Time 1 and the follow-up survey after two weeks at Time 2. a Test–retest reliability
coefficients. *** p < 0.001.

Time frequency—frequency of thoughts about the past, present, and future—was
assessed with one item per time period (e.g., “How often do you think about your past?”).
Response options ranged from 1 (almost never) to 5 (almost always). Prior research has
used these items with adolescents [45] and young adults [26].

Time orientation was measured with a single-item categorical variable that included
seven response options that displayed the time periods as circles (see Table 3, top). Par-
ticipants were provided the following prompt: “Select one option below that shows how
important the past, the present, and the future are to you, with larger circles being more
important and smaller circles being less important.” Response options indicated the relative
importance of the past (#1), present (#2), future (#3), past–future (#4), past–present (#5),
present–future (#6), and all time periods (i.e., balanced; #7).

Time relation was measured with a single-item categorical variable that included four
response options (see Table 3, bottom). Participants were given the following prompt:
“Select one option below that shows how you view the relationship among your past,
present, and future, with touching circles being related to one another.”. Response options
included unrelated (#1), present–future (only the present and future are related; #2), linearly
related (#3), and interrelated (all time periods are related to each other; #4). Prior research
has demonstrated the validity of the time orientation and time relation scales by showing
that these variables are associated with mental health outcomes in adolescents [17,19].
Specifically, mental health is positively associated with response options that indicate
orientation toward or interrelationships among multiple time periods. Further, studies
with young adults have shown associations between time orientation and time relation
with school type (preparatory or university; [23]).
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Table 3. Descriptive statistics for time orientation and time relation.

Time Perspective

Distribution, n (% a)

Sample Subsample

Time 1 Time 2

Time Orientation
1. Past
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Time frequency—frequency of thoughts about the past, present, and future—was as-
sessed with one item per time period (e.g., “How often do you think about your past?”). 
Response options ranged from 1 (almost never) to 5 (almost always). Prior research has 
used these items with adolescents [45] and young adults [26]. 

Table 2. Descriptive statistics for time feelings and time frequency. 

Time Perspective 
Sample 

Subsample 
Time 1 Time 2  

M SD α M SD α M SD α r a 
Time Feelings           
Past Positive 3.14 0.79 0.86 3.14 0.79 0.88 3.20 0.81 0.91 0.85 *** 

Past Negative 3.05 0.91 0.87 2.98 0.89 0.86 2.95 0.86 0.87 0.80 *** 
Present Positive 3.42 0.75 0.91 3.35 0.77 0.92 3.40 0.79 0.93 0.77 *** 

Present Negative 2.79 0.84 0.88 2.82 0.85 0.90 2.77 0.84 0.89 0.79 *** 
Future Positive 3.96 0.76 0.92 3.91 0.79 0.92 3.85 0.81 0.93 0.85 *** 

Future Negative 2.15 0.77 0.80 2.14 0.78 0.83 2.13 0.75 0.85 0.80 *** 
Time Frequency           
Past Frequency 3.81 0.80 N/A 3.77 0.84 N/A 3.52 0.82 N/A 0.59 *** 

Present Frequency 3.92 0.82 N/A 3.95 0.82 N/A 3.93 0.73 N/A 0.40 *** 
Future Frequency 4.20 0.85 N/A 4.15 0.91 N/A 4.11 0.87 N/A 0.60 *** 

The sample included participants who completed a survey at Time 1. The subsample included par-
ticipants who completed a survey at Time 1 and the follow-up survey after two weeks at Time 2.  
a Test–retest reliability coefficients. *** p < 0.001. 

Time orientation was measured with a single-item categorical variable that included 
seven response options that displayed the time periods as circles (see Table 3, top). Partic-
ipants were provided the following prompt: “Select one option below that shows how 
important the past, the present, and the future are to you, with larger circles being more 
important and smaller circles being less important.” Response options indicated the rela-
tive importance of the past (#1), present (#2), future (#3), past–future (#4), past–present 
(#5), present–future (#6), and all time periods (i.e., balanced; #7).  

Table 3. Descriptive statistics for time orientation and time relation. 

Time Perspective 
Distribution, n (% a) 

Sample Subsample 
 Time 1 Time 2 

Time Orientation     
1. Past  4 (1) 1 (1) 0 (0) 

2. Present  23 (7) 12 (7) 11 (6) 
3. Future  29 (9) 18 (10) 17 (10) 
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Time orientation was measured with a single-item categorical variable that included 
seven response options that displayed the time periods as circles (see Table 3, top). Partic-
ipants were provided the following prompt: “Select one option below that shows how 
important the past, the present, and the future are to you, with larger circles being more 
important and smaller circles being less important.” Response options indicated the rela-
tive importance of the past (#1), present (#2), future (#3), past–future (#4), past–present 
(#5), present–future (#6), and all time periods (i.e., balanced; #7).  

Table 3. Descriptive statistics for time orientation and time relation. 

Time Perspective 
Distribution, n (% a) 

Sample Subsample 
 Time 1 Time 2 

Time Orientation     
1. Past  4 (1) 1 (1) 0 (0) 

2. Present  23 (7) 12 (7) 11 (6) 
3. Future  29 (9) 18 (10) 17 (10) 29 (9) 18 (10) 17 (10)
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4. Past–Future  45 (13) 21 (12) 12 (7) 
5. Past–Present  9 (3) 6 (3) 10 (6) 

6. Present–Future  175 (52) 94 (53) 93 (52) 
7. Balanced  52 (15) 26 (15) 35 (20) 
Pearson’s χ2 (df)  N/A 226.55 *** (30) 

Cramér’s V  N/A 0.50 
Time Relation     
1. Unrelated  18 (5) 8 (4) 7 (4) 

2. Present–Future Re-
lated  79 (23) 41 (23) 43 (24) 

3. Linearly Related  95 (28) 55 (31) 48 (27) 
4. Interrelated  145 (43) 74 (42) 80 (45) 
Pearson’s χ2 (df)  N/A 57.36 *** (9) 

Cramér’s V  N/A 0.33 
The sample included participants who completed a survey at Time 1. The subsample included par-
ticipants who completed a survey at Time 1 and the follow-up survey after two weeks at Time 2. 
N/A = not applicable. a Column percentages may not add to 100 due to rounding. *** p < 0.001. 

Time relation was measured with a single-item categorical variable that included 
four response options (see Table 3, bottom). Participants were given the following prompt: 
“Select one option below that shows how you view the relationship among your past, 
present, and future, with touching circles being related to one another.”. Response options 
included unrelated (#1), present–future (only the present and future are related; #2), line-
arly related (#3), and interrelated (all time periods are related to each other; #4). Prior re-
search has demonstrated the validity of the time orientation and time relation scales by 
showing that these variables are associated with mental health outcomes in adolescents 
[17,19]. Specifically, mental health is positively associated with response options that in-
dicate orientation toward or interrelationships among multiple time periods. Further, 
studies with young adults have shown associations between time orientation and time 
relation with school type (preparatory or university; [23]). 

Mental health outcomes were examined with the following measures. In the sample 
at Time 1, the 10-item Ruminative Responses Scale (RRS) [46] was used to measure rumi-
nation (e.g., “Go someplace alone to think about your feelings”; α = 0.87; M = 23.00, SD = 
6.73). Importantly, this validated version of the 22-item RRS did not contain items that 
overlapped with depressive symptoms. Response options ranged from 1 (almost never) 
to 4 (almost always). Scores were generated by summing items, with higher scores indi-
cating higher levels of rumination. In the subsample at Time 2, the 20-item Center for 
Epidemiologic Studies Depression Scale [47] was used to measure depressive symptoms 
from the past week (e.g., “I felt sad,” “I felt lonely”; α = 0.83; M = 42.07, SD = 10.61). Re-
sponse options ranged from 1 (rarely or none of the time [less than 1 day]) to 4 (most or 
all of the time [5–7 days]). Scores were generated by summing items, with higher scores 
indicating higher levels of depressive symptoms. The 7-item GAD-7 [48] was used to 
measure symptoms of generalized anxiety disorder from the past two weeks (e.g., “Feel-
ing nervous, anxious or on edge”; α = 0.93; M = 9.75, SD = 6.04). Response options ranged 
from 0 (not at all) to 3 (nearly every day). Scores were generated by summing items, with 
higher scores indicating higher levels of anxiety. 

Age and gender were used as covariates. In the subsample at Time 2, life experiences 
(e.g., “Major change in financial status”; [49,50]) were measured and found not to be as-
sociated with time perspective dimensions in general, so this variable was not used as a 
covariate (see author for values). On average, participants reported experiencing about 
six life events with a positive impact (SD = 7.81) and ten with a negative impact (SD = 
13.36) in the past four weeks. 
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(e.g., “Major change in financial status”; [49,50]) were measured and found not to be as-
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from 0 (not at all) to 3 (nearly every day). Scores were generated by summing items, with 
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six life events with a positive impact (SD = 7.81) and ten with a negative impact (SD = 
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52 (15) 26 (15) 35 (20)

Pearson’s χ2 (df ) N/A 226.55 *** (30)
Cramér’s V N/A 0.50
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[17,19]. Specifically, mental health is positively associated with response options that in-
dicate orientation toward or interrelationships among multiple time periods. Further, 
studies with young adults have shown associations between time orientation and time 
relation with school type (preparatory or university; [23]). 

Mental health outcomes were examined with the following measures. In the sample 
at Time 1, the 10-item Ruminative Responses Scale (RRS) [46] was used to measure rumi-
nation (e.g., “Go someplace alone to think about your feelings”; α = 0.87; M = 23.00, SD = 
6.73). Importantly, this validated version of the 22-item RRS did not contain items that 
overlapped with depressive symptoms. Response options ranged from 1 (almost never) 
to 4 (almost always). Scores were generated by summing items, with higher scores indi-
cating higher levels of rumination. In the subsample at Time 2, the 20-item Center for 
Epidemiologic Studies Depression Scale [47] was used to measure depressive symptoms 
from the past week (e.g., “I felt sad,” “I felt lonely”; α = 0.83; M = 42.07, SD = 10.61). Re-
sponse options ranged from 1 (rarely or none of the time [less than 1 day]) to 4 (most or 
all of the time [5–7 days]). Scores were generated by summing items, with higher scores 
indicating higher levels of depressive symptoms. The 7-item GAD-7 [48] was used to 
measure symptoms of generalized anxiety disorder from the past two weeks (e.g., “Feel-
ing nervous, anxious or on edge”; α = 0.93; M = 9.75, SD = 6.04). Response options ranged 
from 0 (not at all) to 3 (nearly every day). Scores were generated by summing items, with 
higher scores indicating higher levels of anxiety. 

Age and gender were used as covariates. In the subsample at Time 2, life experiences 
(e.g., “Major change in financial status”; [49,50]) were measured and found not to be as-
sociated with time perspective dimensions in general, so this variable was not used as a 
covariate (see author for values). On average, participants reported experiencing about 
six life events with a positive impact (SD = 7.81) and ten with a negative impact (SD = 
13.36) in the past four weeks. 
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The sample included participants who completed a survey at Time 1. The subsample included participants
who completed a survey at Time 1 and the follow-up survey after two weeks at Time 2. N/A = not applicable.
a Column percentages may not add to 100 due to rounding. *** p < 0.001.

Mental health outcomes were examined with the following measures. In the sample at
Time 1, the 10-item Ruminative Responses Scale (RRS) [46] was used to measure rumination
(e.g., “Go someplace alone to think about your feelings”; α = 0.87; M = 23.00, SD = 6.73).
Importantly, this validated version of the 22-item RRS did not contain items that overlapped
with depressive symptoms. Response options ranged from 1 (almost never) to 4 (almost
always). Scores were generated by summing items, with higher scores indicating higher
levels of rumination. In the subsample at Time 2, the 20-item Center for Epidemiologic
Studies Depression Scale [47] was used to measure depressive symptoms from the past
week (e.g., “I felt sad,” “I felt lonely”; α = 0.83; M = 42.07, SD = 10.61). Response options
ranged from 1 (rarely or none of the time [less than 1 day]) to 4 (most or all of the time
[5–7 days]). Scores were generated by summing items, with higher scores indicating higher
levels of depressive symptoms. The 7-item GAD-7 [48] was used to measure symptoms of
generalized anxiety disorder from the past two weeks (e.g., “Feeling nervous, anxious or
on edge”; α = 0.93; M = 9.75, SD = 6.04). Response options ranged from 0 (not at all) to 3
(nearly every day). Scores were generated by summing items, with higher scores indicating
higher levels of anxiety.

Age and gender were used as covariates. In the subsample at Time 2, life experiences
(e.g., “Major change in financial status”; [49,50]) were measured and found not to be
associated with time perspective dimensions in general, so this variable was not used as a
covariate (see author for values). On average, participants reported experiencing about six
life events with a positive impact (SD = 7.81) and ten with a negative impact (SD = 13.36)
in the past four weeks.
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2.3. Analytic Strategy

To examine the associations between time perspective and mental health outcomes (i.e.,
depressive symptoms, anxiety, and rumination), multiple linear regression and analyses of
covariance (ANCOVA) were conducted. Covariates included age and gender. Depressive
symptoms were also included as a covariate in models predicting anxiety, whereas anxiety
was included as a covariate in models predicting depressive symptoms. Alpha adjustments
were made for analyses with time feelings (six subscales; α < 0.008) and time frequency
(three items; α < 0.017). Scheffé test was used for post-hoc comparisons. Effect sizes were
interpreted according to Cohen’s [51] guidelines.

To examine the test–retest reliability of the AATI, correlational analyses and chi-
squared tests were conducted. Consistent with past research (e.g., [41,52]), we interpreted
correlation coefficient values ranging from 0.50–0.70 to indicate moderate test–retest relia-
bility and those above 0.70 to indicate strong test–retest reliability.

3. Results
3.1. Preliminary Analyses

Tables 2 and 3 show descriptive statistics, and Table 4 presents correlations. Correla-
tional analyses indicated that depressive symptoms, anxiety, and rumination had generally
weak to strong negative associations with positive time feelings and positive associations
with negative time feelings. These mental health outcomes also had weak to strong positive
associations with thinking frequently about the past (i.e., past frequency).

Table 4. Correlations for time feelings, time frequency, and mental health outcomes.

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13

Time Feelings
1. Past Positive — −0.69

***
0.22
***

−0.19
*** 0.12 * −0.09 −0.03 0.09 0.00 N/A N/A −0.26

*** −0.01

2. Past Negative −0.75
*** — −0.29

***
0.38
***

−0.15
**

0.27
***

0.19
***

−0.12
* −0.01 N/A N/A 0.40

*** 0.01

3. Present Positive 0.39
***

−0.39
*** — −0.82

***
0.44
***

−0.43
***

−0.12
* 0.17 ** 0.06 N/A N/A −0.37

*** 0.13 *

4. Present Negative −0.34
***

0.47
***

−0.83
*** — −0.45

***
0.60
***

0.24
***

−0.11
* −0.06 N/A N/A 0.45

***
−0.17

**
5. Future Positive 0.24 ** −0.26

***
0.53
***

−0.54
*** — −0.70

*** −0.03 0.08 0.29
*** N/A N/A −0.14

** 0.05

6. Future Negative −0.20
**

0.35
***

−0.45
***

0.59
***

−0.77
*** — 0.13 * −0.10 −0.19

*** N/A N/A 0.28
***

−0.13
*

Time Frequency
7. Past Frequency −0.05 0.21 ** −0.19

* 0.22 ** −0.16
* 0.08 — 0.06 0.21

*** N/A N/A 0.44
***

−0.21
***

8. Present Frequency 0.09 −0.12 0.15 −0.12 0.14 −0.28
*** 0.08 — 0.12 * N/A N/A −0.05 −0.05

9. Future Frequency 0.06 −0.06 0.13 −0.12 0.41
***

−0.39
*** 0.10 0.28

*** — N/A N/A 0.13 * −0.19
***

Mental Health
Outcomes a

10. Depressive
Symptoms −0.15 0.20 ** −0.30

***
0.29
***

−0.20
** 0.18 * 0.44

*** −0.03 0.05 — N/A N/A N/A

11. Anxiety −0.21
**

0.28
***

−0.43
***

0.46
***

−0.26
***

0.29
***

0.39
*** −0.09 0.09 0.60

*** — N/A N/A

12. Rumination N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A — −0.19
***

13. Age −0.07 −0.01 0.19 * −0.19
* 0.08 −0.11 −0.11 0.10 −0.17

*
−0.17

*
−0.21

** N/A —

Correlations for the sample and subsample (data from Time 2) are shown above and below the diagonal, respec-
tively. N/A = not available. a Depressive symptoms and anxiety were measured in the subsample at Time 2,
whereas rumination was measured in the sample at Time 1. * p < 0.05. ** p < 0.01. *** p < 0.001.
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Age was positively associated with positive thoughts about the present and negatively
associated with negative thoughts about the present and future. Age was also associated
with less frequent thoughts about the past and future. Further, age was negatively correlated
with depressive symptoms, anxiety, and rumination. These effects ranged from small
to moderate in size. Given these associations, age was controlled in all analyses (see
Supplementary Materials for estimates).

3.2. Time Perspective, Depressive Symptoms, Anxiety, and Rumination

For feelings about time (see Table 5, top), anxiety (after controlling for depressive
symptoms) and rumination were negatively associated with positive time feelings and
positively associated with negative time feelings. The effect sizes generally ranged from
small to large. Analyses on depressive symptoms without controlling for anxiety showed
that they were negatively associated with positive time feelings (present and future) and
positively associated with negative time feelings (past and present) with small to medium
effect sizes (see author for values).

For thoughts about time, thinking frequently about the past (i.e., past frequency) was
positively associated with depressive symptoms and anxiety with small to medium effect
sizes, after controlling for the other (see Table 5, bottom). Past frequency was also positively
associated with rumination with a large effect size.

Table 5. Associations between time perspective (feelings and frequency) and mental health outcomes.

Time Perspective a

Mental Health Outcomes b

Depressive Symptoms Anxiety Rumination

B SE B ß F
ratio R2

adj B SE B ß F
ratio R2

adj B SE B ß F
ratio R2

adj

Time Feelings

Past Positive −0.29 0.82 −0.02 24.84
*** 0.35 −1.05

* 0.44 −0.14 28.60
*** 0.38 −2.16

*** 0.44 −0.25 13.97
*** 0.10

Past Negative 0.54 0.78 0.04 24.98
*** 0.35 1.14

** 0.42 0.16 29.29
*** 0.39 2.93

*** 0.36 0.40 28.60
*** 0.19

Present Positive −0.69 0.91 −0.05 25.02
*** 0.35 −1.95

*** 0.47 −0.25 33.37
*** 0.42 −3.14

*** 0.45 −0.35 22.83
*** 0.16

Present Negative 0.16 0.87 0.01 24.81
*** 0.35 2.15

*** 0.42 0.30 36.64
*** 0.45 3.45

*** 0.39 0.43 33.13
*** 0.22

Future Positive −0.66 0.82 −0.05 25.05
*** 0.35 −1.07

* 0.45 −0.14 28.59
*** 0.38 −1.08

* 0.47 −0.12 7.50
*** 0.05

Future Negative 0.03 0.91 0.00 24.79
*** 0.35 1.57

** 0.48 0.20 30.61
*** 0.40 2.17

*** 0.46 0.25 13.40
*** 0.10

Time Frequency

Past Frequency 3.15
*** 0.82 0.24 30.60

*** 0.40 1.06
* 0.49 0.14 28.24

*** 0.38 3.50
*** 0.42 0.42 30.18

*** 0.21

Present Frequency 0.43 0.89 0.03 24.89
*** 0.35 −0.54 0.50 −0.07 26.82

*** 0.37 −0.47 0.44 −0.06 6.07
*** 0.04

Future Frequency −0.13 0.75 −0.01 24.80
*** 0.35 0.29 0.42 0.04 26.53

*** 0.37 0.81 0.43 0.10 6.93
*** 0.05

Age and gender were included as covariates in all models. Depressive symptoms were included as a covariate
in models predicting anxiety, whereas anxiety was included as a covariate in models predicting depressive
symptoms. Values for covariates are not shown (see Supplementary Material S1 for the full models). a Alpha
adjustments were made to account for the six models that examined time feelings (α < 0.008) and the three models
that examined time frequency (α < 0.017). b Depressive symptoms and anxiety were measured in the subsample
at Time 2, whereas rumination was measured in the sample at Time 1. * p < 0.05. ** p < 0.01. *** p < 0.001.

Time orientation was associated with rumination with a medium effect size (η2
p = 0.06;

see Table 6, top). Although no significant pairwise comparisons were observed, descrip-
tively, adults who indicated that (a) the past was more important than the present and
future or (b) the past and future were more important than the present reported the greatest
rumination compared to their counterparts. Analyses on depressive symptoms and anxiety
without controlling for the other showed that they were associated with time orientation
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with medium to large effect sizes, but there were no significant pairwise comparisons (see
author for values).

Table 6. Associations between time perspective (orientation and relation) and mental health out-
comes.

Time Perspective

Mental Health Outcomes a

Depressive Symptoms Anxiety Rumination

M (SE) 95% CI M (SE) 95% CI M (SE) 95% CI

Time Orientation
1. Past
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4. Interrelated  43.77 (1.03) [41.72, 45.82] 8.94 (0.59) [7.78, 10.11] 23.60 (0.55) [22.51, 24.69] 
F ratio (Radj

2 )  3.14 *** (0.37) 3.25 *** (0.46) 1.85 ** (0.07) 
η2  0.55 0.66 0.16 

Age and gender were included as covariates in all models. Depressive symptoms were included as 
a covariate in models predicting anxiety, whereas anxiety was included as a covariate in models 
predicting depressive symptoms. Values for covariates are not shown (see Supplementary Material 
S2 for the full models). Adjusted values are displayed. No significant pairwise differences were ob-
served. CI = confidence interval. N/A = not applicable because no participant selected this particular 
response option. a Depressive symptoms and anxiety were measured in the subsample at Time 2, 
whereas rumination was measured in the sample at Time 1. ** p < 0.01. *** p < 0.001. 

3.3. The Test–Retest Reliability of the Adolescent and Adult Time Inventory 
Correlational analyses showed that the time feelings subscales had test–retest relia-

bility coefficients ranging from 0.77 to 0.85 (ps < 0.001; see Table 2, top). Time frequency 
items (past, present, and future) had test–retest reliability coefficients ranging from 0.40 
to 0.60 (ps < 0.001; see Table 2, bottom). For time orientation and time relation, chi-square 
tests showed that Time 1 and Time 2 responses were associated with large effect sizes (see 
Table 3). 

4. Discussion 
Many individuals suffer from poor mental health such as depression, anxiety, and 

rumination (e.g., [1,2]), all of which carry harmful implications for well-being (e.g., [3,6]). 
Examining time perspective and its associations with these mental health outcomes is im-
portant for efforts to use time perspective in interventions that prevent or treat mental 
health issues in adults. Toward this aim, it is critical to identify associations between time 
perspective and mental health outcomes that control for comorbid conditions. Further, 
given the wide scholarly interest in time perspective, there is a growing need to examine 
the test–retest reliability of the AATI, a measure for time perspective dimensions. Thus, 
the current study investigated (a) associations between time perspective dimensions (feel-
ings, frequency, orientation, and relation) and mental health outcomes (depressive symp-
toms, anxiety, and rumination) and (b) the test–retest reliability of the AATI. 

  

36.26 (3.42) [29.48, 43.03] 9.41 (2.57) [4.32, 14.51] 20.77 (1.46) [17.90, 23.65]

3. Future
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Table 6. Associations between time perspective (orientation and relation) and mental health out-
comes. 

Time Perspective 
Mental Health Outcomes a 

Depressive Symptoms Anxiety Rumination 
M (SE) 95% CI M (SE) 95% CI M (SE) 95% CI 

Time Orientation        
1. Past  N/A N/A N/A N/A 28.38 (3.50) [21.49, 35.27] 

2. Present  36.26 (3.42) [29.48, 43.03] 9.41 (2.57) [4.32, 14.51] 20.77 (1.46) [17.90, 23.65] 
3. Future  40.43 (2.32) [35.84, 45.02] 12.15 (1.27) [9.63, 14.67] 23.85 (1.23) [21.44, 26.26] 

4. Past–Future  45.61 (2.75) [40.16, 51.06] 8.25 (1.61) [5.06, 11.45] 25.96 (0.98) [24.02, 27.89] 
5. Past–Present  44.63 (3.24) [38.21, 51.04] 10.76 (1.76) [7.28, 14.24] 23.15 (2.17) [18.88, 27.43] 

6. Present–Future  42.12 (0.96) [40.21, 44.02] 9.11 (0.54) [8.04, 10.19] 22.07 (0.49) [21.09, 23.04] 
7. Balanced  42.61 (1.57) [39.50, 45.72] 10.59 (0.94) [8.73, 12.45] 23.64 (0.92) [21.82, 25.45] 

F ratio (Radj
2 )  2.99 *** (0.36) 3.13 *** (0.45) 1.95 ** (0.09) 

η2  0.55 0.66 0.18 
Time Relation        
1. Unrelated  37.56 (3.60) [30.44, 44.67] 12.64 (2.24) [8.21, 17.08] 23.29 (1.56) [20.21, 26.36] 

2. Present–Future  41.33 (1.47) [38.43, 44.23] 9.34 (0.80) [7.76, 10.92] 20.95 (0.75) [19.48, 22.42] 
3. Linearly Related  40.54 (1.37) [37.82, 43.26] 11.03 (0.75) [9.55, 12.51] 23.73 (0.68) [22.39, 25.06] 

4. Interrelated  43.77 (1.03) [41.72, 45.82] 8.94 (0.59) [7.78, 10.11] 23.60 (0.55) [22.51, 24.69] 
F ratio (Radj

2 )  3.14 *** (0.37) 3.25 *** (0.46) 1.85 ** (0.07) 
η2  0.55 0.66 0.16 

Age and gender were included as covariates in all models. Depressive symptoms were included as 
a covariate in models predicting anxiety, whereas anxiety was included as a covariate in models 
predicting depressive symptoms. Values for covariates are not shown (see Supplementary Material 
S2 for the full models). Adjusted values are displayed. No significant pairwise differences were ob-
served. CI = confidence interval. N/A = not applicable because no participant selected this particular 
response option. a Depressive symptoms and anxiety were measured in the subsample at Time 2, 
whereas rumination was measured in the sample at Time 1. ** p < 0.01. *** p < 0.001. 

3.3. The Test–Retest Reliability of the Adolescent and Adult Time Inventory 
Correlational analyses showed that the time feelings subscales had test–retest relia-

bility coefficients ranging from 0.77 to 0.85 (ps < 0.001; see Table 2, top). Time frequency 
items (past, present, and future) had test–retest reliability coefficients ranging from 0.40 
to 0.60 (ps < 0.001; see Table 2, bottom). For time orientation and time relation, chi-square 
tests showed that Time 1 and Time 2 responses were associated with large effect sizes (see 
Table 3). 

4. Discussion 
Many individuals suffer from poor mental health such as depression, anxiety, and 

rumination (e.g., [1,2]), all of which carry harmful implications for well-being (e.g., [3,6]). 
Examining time perspective and its associations with these mental health outcomes is im-
portant for efforts to use time perspective in interventions that prevent or treat mental 
health issues in adults. Toward this aim, it is critical to identify associations between time 
perspective and mental health outcomes that control for comorbid conditions. Further, 
given the wide scholarly interest in time perspective, there is a growing need to examine 
the test–retest reliability of the AATI, a measure for time perspective dimensions. Thus, 
the current study investigated (a) associations between time perspective dimensions (feel-
ings, frequency, orientation, and relation) and mental health outcomes (depressive symp-
toms, anxiety, and rumination) and (b) the test–retest reliability of the AATI. 

  

40.43 (2.32) [35.84, 45.02] 12.15 (1.27) [9.63, 14.67] 23.85 (1.23) [21.44, 26.26]

4. Past–Future
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Table 6. Associations between time perspective (orientation and relation) and mental health out-
comes. 

Time Perspective 
Mental Health Outcomes a 

Depressive Symptoms Anxiety Rumination 
M (SE) 95% CI M (SE) 95% CI M (SE) 95% CI 

Time Orientation        
1. Past  N/A N/A N/A N/A 28.38 (3.50) [21.49, 35.27] 

2. Present  36.26 (3.42) [29.48, 43.03] 9.41 (2.57) [4.32, 14.51] 20.77 (1.46) [17.90, 23.65] 
3. Future  40.43 (2.32) [35.84, 45.02] 12.15 (1.27) [9.63, 14.67] 23.85 (1.23) [21.44, 26.26] 

4. Past–Future  45.61 (2.75) [40.16, 51.06] 8.25 (1.61) [5.06, 11.45] 25.96 (0.98) [24.02, 27.89] 
5. Past–Present  44.63 (3.24) [38.21, 51.04] 10.76 (1.76) [7.28, 14.24] 23.15 (2.17) [18.88, 27.43] 

6. Present–Future  42.12 (0.96) [40.21, 44.02] 9.11 (0.54) [8.04, 10.19] 22.07 (0.49) [21.09, 23.04] 
7. Balanced  42.61 (1.57) [39.50, 45.72] 10.59 (0.94) [8.73, 12.45] 23.64 (0.92) [21.82, 25.45] 

F ratio (Radj
2 )  2.99 *** (0.36) 3.13 *** (0.45) 1.95 ** (0.09) 

η2  0.55 0.66 0.18 
Time Relation        
1. Unrelated  37.56 (3.60) [30.44, 44.67] 12.64 (2.24) [8.21, 17.08] 23.29 (1.56) [20.21, 26.36] 

2. Present–Future  41.33 (1.47) [38.43, 44.23] 9.34 (0.80) [7.76, 10.92] 20.95 (0.75) [19.48, 22.42] 
3. Linearly Related  40.54 (1.37) [37.82, 43.26] 11.03 (0.75) [9.55, 12.51] 23.73 (0.68) [22.39, 25.06] 

4. Interrelated  43.77 (1.03) [41.72, 45.82] 8.94 (0.59) [7.78, 10.11] 23.60 (0.55) [22.51, 24.69] 
F ratio (Radj

2 )  3.14 *** (0.37) 3.25 *** (0.46) 1.85 ** (0.07) 
η2  0.55 0.66 0.16 

Age and gender were included as covariates in all models. Depressive symptoms were included as 
a covariate in models predicting anxiety, whereas anxiety was included as a covariate in models 
predicting depressive symptoms. Values for covariates are not shown (see Supplementary Material 
S2 for the full models). Adjusted values are displayed. No significant pairwise differences were ob-
served. CI = confidence interval. N/A = not applicable because no participant selected this particular 
response option. a Depressive symptoms and anxiety were measured in the subsample at Time 2, 
whereas rumination was measured in the sample at Time 1. ** p < 0.01. *** p < 0.001. 

3.3. The Test–Retest Reliability of the Adolescent and Adult Time Inventory 
Correlational analyses showed that the time feelings subscales had test–retest relia-

bility coefficients ranging from 0.77 to 0.85 (ps < 0.001; see Table 2, top). Time frequency 
items (past, present, and future) had test–retest reliability coefficients ranging from 0.40 
to 0.60 (ps < 0.001; see Table 2, bottom). For time orientation and time relation, chi-square 
tests showed that Time 1 and Time 2 responses were associated with large effect sizes (see 
Table 3). 

4. Discussion 
Many individuals suffer from poor mental health such as depression, anxiety, and 

rumination (e.g., [1,2]), all of which carry harmful implications for well-being (e.g., [3,6]). 
Examining time perspective and its associations with these mental health outcomes is im-
portant for efforts to use time perspective in interventions that prevent or treat mental 
health issues in adults. Toward this aim, it is critical to identify associations between time 
perspective and mental health outcomes that control for comorbid conditions. Further, 
given the wide scholarly interest in time perspective, there is a growing need to examine 
the test–retest reliability of the AATI, a measure for time perspective dimensions. Thus, 
the current study investigated (a) associations between time perspective dimensions (feel-
ings, frequency, orientation, and relation) and mental health outcomes (depressive symp-
toms, anxiety, and rumination) and (b) the test–retest reliability of the AATI. 

  

45.61 (2.75) [40.16, 51.06] 8.25 (1.61) [5.06, 11.45] 25.96 (0.98) [24.02, 27.89]

5. Past–Present
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Table 6. Associations between time perspective (orientation and relation) and mental health out-
comes. 

Time Perspective 
Mental Health Outcomes a 

Depressive Symptoms Anxiety Rumination 
M (SE) 95% CI M (SE) 95% CI M (SE) 95% CI 

Time Orientation        
1. Past  N/A N/A N/A N/A 28.38 (3.50) [21.49, 35.27] 

2. Present  36.26 (3.42) [29.48, 43.03] 9.41 (2.57) [4.32, 14.51] 20.77 (1.46) [17.90, 23.65] 
3. Future  40.43 (2.32) [35.84, 45.02] 12.15 (1.27) [9.63, 14.67] 23.85 (1.23) [21.44, 26.26] 

4. Past–Future  45.61 (2.75) [40.16, 51.06] 8.25 (1.61) [5.06, 11.45] 25.96 (0.98) [24.02, 27.89] 
5. Past–Present  44.63 (3.24) [38.21, 51.04] 10.76 (1.76) [7.28, 14.24] 23.15 (2.17) [18.88, 27.43] 

6. Present–Future  42.12 (0.96) [40.21, 44.02] 9.11 (0.54) [8.04, 10.19] 22.07 (0.49) [21.09, 23.04] 
7. Balanced  42.61 (1.57) [39.50, 45.72] 10.59 (0.94) [8.73, 12.45] 23.64 (0.92) [21.82, 25.45] 

F ratio (Radj
2 )  2.99 *** (0.36) 3.13 *** (0.45) 1.95 ** (0.09) 

η2  0.55 0.66 0.18 
Time Relation        
1. Unrelated  37.56 (3.60) [30.44, 44.67] 12.64 (2.24) [8.21, 17.08] 23.29 (1.56) [20.21, 26.36] 

2. Present–Future  41.33 (1.47) [38.43, 44.23] 9.34 (0.80) [7.76, 10.92] 20.95 (0.75) [19.48, 22.42] 
3. Linearly Related  40.54 (1.37) [37.82, 43.26] 11.03 (0.75) [9.55, 12.51] 23.73 (0.68) [22.39, 25.06] 

4. Interrelated  43.77 (1.03) [41.72, 45.82] 8.94 (0.59) [7.78, 10.11] 23.60 (0.55) [22.51, 24.69] 
F ratio (Radj

2 )  3.14 *** (0.37) 3.25 *** (0.46) 1.85 ** (0.07) 
η2  0.55 0.66 0.16 

Age and gender were included as covariates in all models. Depressive symptoms were included as 
a covariate in models predicting anxiety, whereas anxiety was included as a covariate in models 
predicting depressive symptoms. Values for covariates are not shown (see Supplementary Material 
S2 for the full models). Adjusted values are displayed. No significant pairwise differences were ob-
served. CI = confidence interval. N/A = not applicable because no participant selected this particular 
response option. a Depressive symptoms and anxiety were measured in the subsample at Time 2, 
whereas rumination was measured in the sample at Time 1. ** p < 0.01. *** p < 0.001. 

3.3. The Test–Retest Reliability of the Adolescent and Adult Time Inventory 
Correlational analyses showed that the time feelings subscales had test–retest relia-

bility coefficients ranging from 0.77 to 0.85 (ps < 0.001; see Table 2, top). Time frequency 
items (past, present, and future) had test–retest reliability coefficients ranging from 0.40 
to 0.60 (ps < 0.001; see Table 2, bottom). For time orientation and time relation, chi-square 
tests showed that Time 1 and Time 2 responses were associated with large effect sizes (see 
Table 3). 

4. Discussion 
Many individuals suffer from poor mental health such as depression, anxiety, and 

rumination (e.g., [1,2]), all of which carry harmful implications for well-being (e.g., [3,6]). 
Examining time perspective and its associations with these mental health outcomes is im-
portant for efforts to use time perspective in interventions that prevent or treat mental 
health issues in adults. Toward this aim, it is critical to identify associations between time 
perspective and mental health outcomes that control for comorbid conditions. Further, 
given the wide scholarly interest in time perspective, there is a growing need to examine 
the test–retest reliability of the AATI, a measure for time perspective dimensions. Thus, 
the current study investigated (a) associations between time perspective dimensions (feel-
ings, frequency, orientation, and relation) and mental health outcomes (depressive symp-
toms, anxiety, and rumination) and (b) the test–retest reliability of the AATI. 

  

44.63 (3.24) [38.21, 51.04] 10.76 (1.76) [7.28, 14.24] 23.15 (2.17) [18.88, 27.43]

6. Present–Future
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Table 6. Associations between time perspective (orientation and relation) and mental health out-
comes. 

Time Perspective 
Mental Health Outcomes a 

Depressive Symptoms Anxiety Rumination 
M (SE) 95% CI M (SE) 95% CI M (SE) 95% CI 

Time Orientation        
1. Past  N/A N/A N/A N/A 28.38 (3.50) [21.49, 35.27] 

2. Present  36.26 (3.42) [29.48, 43.03] 9.41 (2.57) [4.32, 14.51] 20.77 (1.46) [17.90, 23.65] 
3. Future  40.43 (2.32) [35.84, 45.02] 12.15 (1.27) [9.63, 14.67] 23.85 (1.23) [21.44, 26.26] 

4. Past–Future  45.61 (2.75) [40.16, 51.06] 8.25 (1.61) [5.06, 11.45] 25.96 (0.98) [24.02, 27.89] 
5. Past–Present  44.63 (3.24) [38.21, 51.04] 10.76 (1.76) [7.28, 14.24] 23.15 (2.17) [18.88, 27.43] 

6. Present–Future  42.12 (0.96) [40.21, 44.02] 9.11 (0.54) [8.04, 10.19] 22.07 (0.49) [21.09, 23.04] 
7. Balanced  42.61 (1.57) [39.50, 45.72] 10.59 (0.94) [8.73, 12.45] 23.64 (0.92) [21.82, 25.45] 

F ratio (Radj
2 )  2.99 *** (0.36) 3.13 *** (0.45) 1.95 ** (0.09) 

η2  0.55 0.66 0.18 
Time Relation        
1. Unrelated  37.56 (3.60) [30.44, 44.67] 12.64 (2.24) [8.21, 17.08] 23.29 (1.56) [20.21, 26.36] 

2. Present–Future  41.33 (1.47) [38.43, 44.23] 9.34 (0.80) [7.76, 10.92] 20.95 (0.75) [19.48, 22.42] 
3. Linearly Related  40.54 (1.37) [37.82, 43.26] 11.03 (0.75) [9.55, 12.51] 23.73 (0.68) [22.39, 25.06] 

4. Interrelated  43.77 (1.03) [41.72, 45.82] 8.94 (0.59) [7.78, 10.11] 23.60 (0.55) [22.51, 24.69] 
F ratio (Radj

2 )  3.14 *** (0.37) 3.25 *** (0.46) 1.85 ** (0.07) 
η2  0.55 0.66 0.16 

Age and gender were included as covariates in all models. Depressive symptoms were included as 
a covariate in models predicting anxiety, whereas anxiety was included as a covariate in models 
predicting depressive symptoms. Values for covariates are not shown (see Supplementary Material 
S2 for the full models). Adjusted values are displayed. No significant pairwise differences were ob-
served. CI = confidence interval. N/A = not applicable because no participant selected this particular 
response option. a Depressive symptoms and anxiety were measured in the subsample at Time 2, 
whereas rumination was measured in the sample at Time 1. ** p < 0.01. *** p < 0.001. 

3.3. The Test–Retest Reliability of the Adolescent and Adult Time Inventory 
Correlational analyses showed that the time feelings subscales had test–retest relia-

bility coefficients ranging from 0.77 to 0.85 (ps < 0.001; see Table 2, top). Time frequency 
items (past, present, and future) had test–retest reliability coefficients ranging from 0.40 
to 0.60 (ps < 0.001; see Table 2, bottom). For time orientation and time relation, chi-square 
tests showed that Time 1 and Time 2 responses were associated with large effect sizes (see 
Table 3). 

4. Discussion 
Many individuals suffer from poor mental health such as depression, anxiety, and 

rumination (e.g., [1,2]), all of which carry harmful implications for well-being (e.g., [3,6]). 
Examining time perspective and its associations with these mental health outcomes is im-
portant for efforts to use time perspective in interventions that prevent or treat mental 
health issues in adults. Toward this aim, it is critical to identify associations between time 
perspective and mental health outcomes that control for comorbid conditions. Further, 
given the wide scholarly interest in time perspective, there is a growing need to examine 
the test–retest reliability of the AATI, a measure for time perspective dimensions. Thus, 
the current study investigated (a) associations between time perspective dimensions (feel-
ings, frequency, orientation, and relation) and mental health outcomes (depressive symp-
toms, anxiety, and rumination) and (b) the test–retest reliability of the AATI. 

  

42.12 (0.96) [40.21, 44.02] 9.11 (0.54) [8.04, 10.19] 22.07 (0.49) [21.09, 23.04]

7. Balanced
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Table 6. Associations between time perspective (orientation and relation) and mental health out-
comes. 

Time Perspective 
Mental Health Outcomes a 

Depressive Symptoms Anxiety Rumination 
M (SE) 95% CI M (SE) 95% CI M (SE) 95% CI 

Time Orientation        
1. Past  N/A N/A N/A N/A 28.38 (3.50) [21.49, 35.27] 

2. Present  36.26 (3.42) [29.48, 43.03] 9.41 (2.57) [4.32, 14.51] 20.77 (1.46) [17.90, 23.65] 
3. Future  40.43 (2.32) [35.84, 45.02] 12.15 (1.27) [9.63, 14.67] 23.85 (1.23) [21.44, 26.26] 

4. Past–Future  45.61 (2.75) [40.16, 51.06] 8.25 (1.61) [5.06, 11.45] 25.96 (0.98) [24.02, 27.89] 
5. Past–Present  44.63 (3.24) [38.21, 51.04] 10.76 (1.76) [7.28, 14.24] 23.15 (2.17) [18.88, 27.43] 

6. Present–Future  42.12 (0.96) [40.21, 44.02] 9.11 (0.54) [8.04, 10.19] 22.07 (0.49) [21.09, 23.04] 
7. Balanced  42.61 (1.57) [39.50, 45.72] 10.59 (0.94) [8.73, 12.45] 23.64 (0.92) [21.82, 25.45] 

F ratio (Radj
2 )  2.99 *** (0.36) 3.13 *** (0.45) 1.95 ** (0.09) 

η2  0.55 0.66 0.18 
Time Relation        
1. Unrelated  37.56 (3.60) [30.44, 44.67] 12.64 (2.24) [8.21, 17.08] 23.29 (1.56) [20.21, 26.36] 

2. Present–Future  41.33 (1.47) [38.43, 44.23] 9.34 (0.80) [7.76, 10.92] 20.95 (0.75) [19.48, 22.42] 
3. Linearly Related  40.54 (1.37) [37.82, 43.26] 11.03 (0.75) [9.55, 12.51] 23.73 (0.68) [22.39, 25.06] 

4. Interrelated  43.77 (1.03) [41.72, 45.82] 8.94 (0.59) [7.78, 10.11] 23.60 (0.55) [22.51, 24.69] 
F ratio (Radj

2 )  3.14 *** (0.37) 3.25 *** (0.46) 1.85 ** (0.07) 
η2  0.55 0.66 0.16 

Age and gender were included as covariates in all models. Depressive symptoms were included as 
a covariate in models predicting anxiety, whereas anxiety was included as a covariate in models 
predicting depressive symptoms. Values for covariates are not shown (see Supplementary Material 
S2 for the full models). Adjusted values are displayed. No significant pairwise differences were ob-
served. CI = confidence interval. N/A = not applicable because no participant selected this particular 
response option. a Depressive symptoms and anxiety were measured in the subsample at Time 2, 
whereas rumination was measured in the sample at Time 1. ** p < 0.01. *** p < 0.001. 

3.3. The Test–Retest Reliability of the Adolescent and Adult Time Inventory 
Correlational analyses showed that the time feelings subscales had test–retest relia-

bility coefficients ranging from 0.77 to 0.85 (ps < 0.001; see Table 2, top). Time frequency 
items (past, present, and future) had test–retest reliability coefficients ranging from 0.40 
to 0.60 (ps < 0.001; see Table 2, bottom). For time orientation and time relation, chi-square 
tests showed that Time 1 and Time 2 responses were associated with large effect sizes (see 
Table 3). 

4. Discussion 
Many individuals suffer from poor mental health such as depression, anxiety, and 

rumination (e.g., [1,2]), all of which carry harmful implications for well-being (e.g., [3,6]). 
Examining time perspective and its associations with these mental health outcomes is im-
portant for efforts to use time perspective in interventions that prevent or treat mental 
health issues in adults. Toward this aim, it is critical to identify associations between time 
perspective and mental health outcomes that control for comorbid conditions. Further, 
given the wide scholarly interest in time perspective, there is a growing need to examine 
the test–retest reliability of the AATI, a measure for time perspective dimensions. Thus, 
the current study investigated (a) associations between time perspective dimensions (feel-
ings, frequency, orientation, and relation) and mental health outcomes (depressive symp-
toms, anxiety, and rumination) and (b) the test–retest reliability of the AATI. 

  

42.61 (1.57) [39.50, 45.72] 10.59 (0.94) [8.73, 12.45] 23.64 (0.92) [21.82, 25.45]

F ratio (R2
adj) 2.99 *** (0.36) 3.13 *** (0.45) 1.95 ** (0.09)

η2 0.55 0.66 0.18
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Table 6. Associations between time perspective (orientation and relation) and mental health out-
comes. 

Time Perspective 
Mental Health Outcomes a 
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5. Past–Present  9 (3) 6 (3) 10 (6) 

6. Present–Future  175 (52) 94 (53) 93 (52) 
7. Balanced  52 (15) 26 (15) 35 (20) 
Pearson’s χ2 (df)  N/A 226.55 *** (30) 

Cramér’s V  N/A 0.50 
Time Relation     
1. Unrelated  18 (5) 8 (4) 7 (4) 

2. Present–Future Re-
lated  79 (23) 41 (23) 43 (24) 

3. Linearly Related  95 (28) 55 (31) 48 (27) 
4. Interrelated  145 (43) 74 (42) 80 (45) 
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Cramér’s V  N/A 0.33 
The sample included participants who completed a survey at Time 1. The subsample included par-
ticipants who completed a survey at Time 1 and the follow-up survey after two weeks at Time 2. 
N/A = not applicable. a Column percentages may not add to 100 due to rounding. *** p < 0.001. 

Time relation was measured with a single-item categorical variable that included 
four response options (see Table 3, bottom). Participants were given the following prompt: 
“Select one option below that shows how you view the relationship among your past, 
present, and future, with touching circles being related to one another.”. Response options 
included unrelated (#1), present–future (only the present and future are related; #2), line-
arly related (#3), and interrelated (all time periods are related to each other; #4). Prior re-
search has demonstrated the validity of the time orientation and time relation scales by 
showing that these variables are associated with mental health outcomes in adolescents 
[17,19]. Specifically, mental health is positively associated with response options that in-
dicate orientation toward or interrelationships among multiple time periods. Further, 
studies with young adults have shown associations between time orientation and time 
relation with school type (preparatory or university; [23]). 

Mental health outcomes were examined with the following measures. In the sample 
at Time 1, the 10-item Ruminative Responses Scale (RRS) [46] was used to measure rumi-
nation (e.g., “Go someplace alone to think about your feelings”; α = 0.87; M = 23.00, SD = 
6.73). Importantly, this validated version of the 22-item RRS did not contain items that 
overlapped with depressive symptoms. Response options ranged from 1 (almost never) 
to 4 (almost always). Scores were generated by summing items, with higher scores indi-
cating higher levels of rumination. In the subsample at Time 2, the 20-item Center for 
Epidemiologic Studies Depression Scale [47] was used to measure depressive symptoms 
from the past week (e.g., “I felt sad,” “I felt lonely”; α = 0.83; M = 42.07, SD = 10.61). Re-
sponse options ranged from 1 (rarely or none of the time [less than 1 day]) to 4 (most or 
all of the time [5–7 days]). Scores were generated by summing items, with higher scores 
indicating higher levels of depressive symptoms. The 7-item GAD-7 [48] was used to 
measure symptoms of generalized anxiety disorder from the past two weeks (e.g., “Feel-
ing nervous, anxious or on edge”; α = 0.93; M = 9.75, SD = 6.04). Response options ranged 
from 0 (not at all) to 3 (nearly every day). Scores were generated by summing items, with 
higher scores indicating higher levels of anxiety. 

Age and gender were used as covariates. In the subsample at Time 2, life experiences 
(e.g., “Major change in financial status”; [49,50]) were measured and found not to be as-
sociated with time perspective dimensions in general, so this variable was not used as a 
covariate (see author for values). On average, participants reported experiencing about 
six life events with a positive impact (SD = 7.81) and ten with a negative impact (SD = 
13.36) in the past four weeks. 
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43.77 (1.03) [41.72, 45.82] 8.94 (0.59) [7.78, 10.11] 23.60 (0.55) [22.51, 24.69]

F ratio (R2
adj) 3.14 *** (0.37) 3.25 *** (0.46) 1.85 ** (0.07)

η2 0.55 0.66 0.16

Age and gender were included as covariates in all models. Depressive symptoms were included as a covariate
in models predicting anxiety, whereas anxiety was included as a covariate in models predicting depressive
symptoms. Values for covariates are not shown (see Supplementary Material S2 for the full models). Adjusted
values are displayed. No significant pairwise differences were observed. CI = confidence interval. N/A = not
applicable because no participant selected this particular response option. a Depressive symptoms and anxiety
were measured in the subsample at Time 2, whereas rumination was measured in the sample at Time 1. ** p < 0.01.
*** p < 0.001.

Time relation was associated with rumination with a small effect size (η2
p = 0.03; see

Table 6, bottom). Descriptively, adults who perceived the past to be related to (a) the
present or (b) the present and future reported the greatest rumination compared to their
counterparts. Conversely, adults who perceived the past to be unrelated to the present and
future reported the least rumination compared to their counterparts. Covariate effects were
observed in all models (for the full models, see Supplementary Materials).

3.3. The Test–Retest Reliability of the Adolescent and Adult Time Inventory

Correlational analyses showed that the time feelings subscales had test–retest reliability
coefficients ranging from 0.77 to 0.85 (ps < 0.001; see Table 2, top). Time frequency items
(past, present, and future) had test–retest reliability coefficients ranging from 0.40 to 0.60
(ps < 0.001; see Table 2, bottom). For time orientation and time relation, chi-square tests
showed that Time 1 and Time 2 responses were associated with large effect sizes (see
Table 3).
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4. Discussion

Many individuals suffer from poor mental health such as depression, anxiety, and
rumination (e.g., [1,2]), all of which carry harmful implications for well-being (e.g., [3,6]).
Examining time perspective and its associations with these mental health outcomes is
important for efforts to use time perspective in interventions that prevent or treat mental
health issues in adults. Toward this aim, it is critical to identify associations between time
perspective and mental health outcomes that control for comorbid conditions. Further,
given the wide scholarly interest in time perspective, there is a growing need to examine
the test–retest reliability of the AATI, a measure for time perspective dimensions. Thus, the
current study investigated (a) associations between time perspective dimensions (feelings,
frequency, orientation, and relation) and mental health outcomes (depressive symptoms,
anxiety, and rumination) and (b) the test–retest reliability of the AATI.

4.1. Time Perspective Dimensions Were Associated with Mental Health Outcomes

The present study provides several novel contributions to the literature. First, we used
a multidimensional and multi-temporal model of time perspective to show its association
with mental health outcomes in adults. Second, given the World Health Organization’s [8]
recommendation to provide distinct information about depression and anxiety, we exam-
ined these associations while controlling for comorbid conditions. Third, we included
rumination, a mental health outcome for which there is a dearth of information with re-
gard to its association with time perspective. Importantly, although data were collected
during the COVID-19 pandemic, we also measured life experiences (e.g., “Major change in
financial status”; [49,50]), which were not shown to be associated with time perspective
dimensions in general.

The current study extends prior research that focused on positive and negative feelings
about the past and future only (e.g., [34,36]) by also showing that such patterns extended to
the present. Specifically, findings indicated that feeling positively about the past, present,
and future was negatively associated with anxiety, whereas feeling negatively about these
time periods was positively associated with anxiety. The current study also yielded findings
on relatively new dimensions of time perspective. For example, thinking frequently about
the past was positively associated with depressive symptoms and anxiety. These results
build on prior studies which demonstrated that emphasizing the future less was associated
with greater depressive symptoms (e.g., [30]) by showing that emphasizing the past more
was associated with greater depressive symptoms. Combined, these results show the value
of examining multiple time perspective dimensions and time periods.

We also conducted one of the first studies to examine time perspective and rumination.
Our findings showed that adults who felt less positively about time periods, felt more neg-
atively about time periods, or thought often about the past also reported more rumination
than their counterparts. These results provide new knowledge and supplement available
research which indicated that feelings about the past and future were associated with
rumination [36]. We also observed that the relative importance placed on time periods and
the perceived relationships among time periods were associated with rumination. However,
the pairwise comparisons were not significant, most likely given the relatively small cell
size per response option. These findings warrant further investigation and replication.

Our findings highlight the unique associations among time perspective dimensions,
depressive symptoms, and anxiety. Further, the findings have implications for interventions
utilizing time perspective. Specifically, such interventions may be especially effective by
targeting specific time perspective dimensions based on whether individuals are experienc-
ing symptoms of depression or anxiety. Prior intervention research has suggested that time
perspective can promote positive physical and mental health outcomes. One intervention
has demonstrated that thinking about the future consequences of present health-related
decisions (e.g., going to the gym) resulted in greater thoughts about the future and physical
activity than the control condition [53]. Another intervention that examined temporal
constructs including nostalgia (past), gratitude for the current moment (present), and best
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possible self (future) showed that focusing on the present or future than the past resulted in
a greater positive affect and sense of social connectedness during the COVID-19 pandemic
lockdown [54]. Overall, our findings support the notion that time perspective may be a
fruitful target for mental health interventions.

4.2. The Adolescent and Adult Time Inventory Demonstrated Test–Retest Reliability

Our findings addressed a gap in the literature and the call to consider measure relia-
bility in the development of psychometrically robust scales [20] by showing that the AATI
measures for time perspective dimensions had moderate to strong test–retest reliability. We
examined the stability of scores across a two-week period based on guidelines [39]. The
time feelings subscales and items for time orientation and time relation showed strong
test–retest reliability. Time frequency items for the past, present, and future showed mod-
erate test–retest reliability. These results are consistent with a prior study that reported
similar test–retest reliability coefficients for time frequency as measured with a related
construct [41]. Further, time frequency may be less stable in the current sample compared
to other age groups, given that college students who are balancing short-term (e.g., exam-
inations) and long-term (e.g., career preparation) goals may switch thinking about time
periods more often. Future studies may conduct cognitive interviews [55] to examine how
participants interpret the time frequency items. They may also investigate the association
between time perspective and academic workload. Overall, the findings provide strong
support for the use of the AATI measures to assess time perspective dimensions.

4.3. Limitations and Future Directions

Limitations of the current research include the cross-sectional research design. Fu-
ture research should use a longitudinal study design to examine the directionality of the
associations between time perspective and mental health outcomes. Another limitation
is the generalizability of the college sample. Given that only two-thirds of high school
graduates subsequently enroll in college [56], future studies may include samples from the
general population in order to provide more generalizable findings. Moreover, genders
were not equally represented in our sample given that there were more females than males.
However, we do not believe that this substantively affected our results as prior research
has not shown gender differences in time perspective [57] and gender was controlled
in our analyses (see Supplementary Materials for estimates). Additional research may
examine unique associations between time perspective and mental health outcomes and
the test–retest reliability of the AATI in other age periods, including adolescence or older
adulthood. Further, given the high comorbidity of depression and anxiety [58], future
research may investigate whether the observed patterns replicate in individuals with both
mental disorders.

5. Conclusions

Associations between time perspective dimensions (feelings, frequency, orientation,
and relation) and mental health outcomes (depressive symptoms, anxiety, and rumination)
and the test–retest reliability of the AATI in a two-week period were examined among
adults. Time perspective dimensions were associated with mental health outcomes. Further,
the scores from the AATI measures assessing time perspective dimensions demonstrated
test–retest reliability. These findings highlight the potential role of time perspective in
mental health interventions and strongly support the use of the AATI to assess time
perspective dimensions.



Int. J. Environ. Res. Public Health 2023, 20, 4688 12 of 14

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/ijerph20064688/s1, Supplementary Material S1—Table S1: Positive
Time Feelings and Mental Health Outcomes (Depressive Symptoms, Anxiety, and Rumination);
Table S2: Negative Time Feelings and Mental Health Outcomes (Depressive Symptoms, Anxiety, and
Rumination); Table S3: Time Frequency and Mental Health Outcomes (Depressive Symptoms, Anxiety,
and Rumination); Supplementary Material S2—Full Analyses of Covariance for Time Perspective
(Orientation and Relation) and Mental Health Outcomes (Depressive Symptoms, Anxiety, and
Rumination).

Author Contributions: Conceptualization: J.M., R.J.L. and Z.R.M.; Investigation: Z.R.M.; Formal
analysis: J.M.; Visualization: J.M. and I.B.; Writing—original draft preparation: J.M. and R.J.L.;
Writing—review and editing: J.M., R.J.L., I.B. and Z.R.M.; Funding acquisition: Z.R.M.; Supervision:
Z.R.M. All authors have read and agreed to the published version of the manuscript.

Funding: This work was partially supported by The Regents of the University of California, Tobacco-
Related Disease Research Program [Grant T31IP1855].

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Institutional Review Board of San Francisco State University (Project
Number: 2022-050, date of approval: 20 March 2020).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The dataset generated during and/or analyzed during the current
study is available from the corresponding author upon reasonable request.

Acknowledgments: The authors acknowledge the support of Colleen C. Hoff for their contributions
to the development of the manuscript and all the participants for their participation.

Conflicts of Interest: The authors have no relevant financial or non-financial interest to disclose. The
funders had no role in the design of the study; in the collection, analyses, or interpretation of data; in
the writing of the manuscript; or in the decision to publish the results.

References
1. National Center for Health Statistics. Symptoms of Depression among Adults: United States, 2019; NCHS Data Brief; National Center

for Health Statistics: Hyattsville, MD, USA, 2020.
2. National Center for Health Statistics. Symptoms of Generalized Anxiety Disorder among Adults: United States, 2019; NCHS Data Brief;

National Center for Health Statistics: Hyattsville, MD, USA, 2020.
3. Hunt, G.E.; Malhi, G.S.; Lai, H.M.X.; Cleary, M. Prevalence of comorbid substance use in major depressive disorder in community

and clinical settings, 1990–2019: Systematic review and meta-analysis. J. Affect. Disord. 2020, 266, 288–304. [CrossRef] [PubMed]
4. Marmorstein, N.R. Anxiety disorders and substance use disorders: Different associations by anxiety disorder. J. Anxiety Disord.

2012, 26, 88–94. [CrossRef] [PubMed]
5. Ribeiro, J.D.; Huang, X.; Fox, K.R.; Franklin, J.C. Depression and hopelessness as risk factors for suicide ideation, attempts and

death: Meta-analysis of longitudinal studies. Br. J. Psychiatry 2018, 212, 279–286. [CrossRef]
6. Bentley, K.H.; Franklin, J.C.; Ribeiro, J.D.; Kleiman, E.M.; Fox, K.R.; Nock, M.K. Anxiety and its disorders as risk factors for

suicidal thoughts and behaviors: A meta-analytic review. Clin. Psychol. Rev. 2016, 43, 30–46. [CrossRef] [PubMed]
7. Nolen-Hoeksema, S.; Wisco, B.E.; Lyubomirsky, S. Rethinking rumination. Perspect. Psychol. Sci. 2008, 3, 400–424. [CrossRef]
8. World Health Organization. International Statistical Classification of Diseases and Related Health Problems; World Health Organization:

Geneva, Switzerland, 2010.
9. Mello, Z.R. A construct matures: Time perspective’s multidimensional, developmental, and modifiable qualities. Res. Hum. Dev.

2019, 16, 93–101. [CrossRef]
10. Zimbardo, P.G.; Boyd, J.N. Putting time in perspective: A valid, reliable individual-differences metric. J. Personal. Soc. Psychol.

1999, 77, 1271–1288. [CrossRef]
11. Cottle, T.J. The Circles test: An investigation of perceptions of temporal relatedness and dominance. J. Proj. Technol. Personal.

Assess. 1967, 31, 58–71. [CrossRef]
12. Carstensen, L.L. The influence of a sense of time on human development. Science 2006, 312, 1913–1915. [CrossRef]
13. Mello, Z.R.; Worrell, F.C. The past, the present, and the future: A conceptual model of time perspective in adolescence. In Time

Perspective Theory; Review, Research and Application: Essays in Honor of Philip; Zimbardo, G., Stolarski, M., Fieulaine, N., van Beek,
W., Eds.; Springer International Publishing AG: Cham, Switzerland, 2015; pp. 115–129. [CrossRef]

14. Adelabu, D.H. Future time perspective, hope, and ethnic identity among African American adolescents. Urban Educ. 2008, 43,
347–360. [CrossRef]

https://www.mdpi.com/article/10.3390/ijerph20064688/s1
https://www.mdpi.com/article/10.3390/ijerph20064688/s1
http://doi.org/10.1016/j.jad.2020.01.141
http://www.ncbi.nlm.nih.gov/pubmed/32056890
http://doi.org/10.1016/j.janxdis.2011.09.005
http://www.ncbi.nlm.nih.gov/pubmed/22018969
http://doi.org/10.1192/bjp.2018.27
http://doi.org/10.1016/j.cpr.2015.11.008
http://www.ncbi.nlm.nih.gov/pubmed/26688478
http://doi.org/10.1111/j.1745-6924.2008.00088.x
http://doi.org/10.1080/15427609.2019.1651156
http://doi.org/10.1037/0022-3514.77.6.1271
http://doi.org/10.1080/0091651X.1967.10120417
http://doi.org/10.1126/science.1127488
http://doi.org/10.1007/978-3-319-07368-2_7
http://doi.org/10.1177/0042085907311806


Int. J. Environ. Res. Public Health 2023, 20, 4688 13 of 14

15. Nurmi, J.E. How do adolescents see their future? A review of the development of future orientation and planning. Dev. Rev. 1991,
11, 1–59. [CrossRef]

16. Steinberg, L.; Graham, S.; O’Brien, L.; Woolard, J.; Cauffman, E.; Banich, M. Age differences in future orientation and delay
discounting. Child Dev. 2009, 80, 28–44. [CrossRef] [PubMed]

17. Finan, L.J.; Moon, J.; Kaur, M.; Gard, D.; Mello, Z.R. Trepidation and time: An examination of anxiety and thoughts and feelings
about the past, present, and future among adolescents. Appl. Dev. Sci. 2020, 26, 238–251. [CrossRef]

18. Tejada-Gallardo, C.; Blasco-Belled, A.; Alsinet, C. Feeling positive towards time: How time attitude profiles are related to mental
health in adolescents. J. Adolesc. 2021, 89, 84–94. [CrossRef]

19. Mello, Z.R.; Finan, L.J.; Worrell, F.C. Introducing an instrument to assess time orientation and time relation in adolescence. J.
Adolesc. 2013, 36, 551–563. [CrossRef]

20. American Educational Research Association. Standards for Educational and Psychological Testing; American Educational Research
Association: Washington, DC, USA, 2014.

21. Mello, Z.R.; Worrell, F.C. The Adolescent and Adult Time Inventory-English; University of California: Berkeley, CA, USA, 2007.
22. McKay, M.; Healy, C.; O’Donnell, L. The Adolescent and Adult Time Inventory-Time Attitudes scale: A comprehensive review

and meta-analysis of psychometric studies. J. Personal. Assess. 2020, 103, 576–587. [CrossRef]
23. Yacob, E.T.; Bezabih, B.M.; Worrell, F.C.; Mello, Z.R. Measuring time perspective in Ethiopian young adults using the Adolescent

and Adult Time Inventory (AATI). J. Psychol. Afr. 2020, 30, 520–528. [CrossRef]
24. Vásquez-Echeverría, A.; Álvarez-Núñez, L.; Mello, Z.R.; Worrell, F.C. Time attitude profiles and health-related behaviors:

Validation of a Spanish version of the Adolescent and Adult Time Inventory–Time Attitudes (AATI-TA). Span. J. Psychol. 2020, 23,
e51. [CrossRef]

25. Mello, Z.R.; Barber, S.J.; Vasilenko, S.A.; Chandler, J.; Howell, R. Thinking about the past, present, and future: Time perspective
and self-esteem in adolescents, young adults, middle-aged adults, and older adults. Br. J. Dev. Psychol. 2022, 40, 92–111. [CrossRef]

26. Konowalczyk, S.; Buhl, M.; Moon, J.; Mello, Z.R. The past, present, and future all matter: How time perspective is associated with
optimism and sensation seeking among young adults. Res. Hum. Dev. 2019, 16, 119–134. [CrossRef]

27. Mello, Z.R.; Oladipo, S.E.; Paoloni, V.C.; Worrell, F.C. Time perspective and risky behaviors among Nigerian young adults. J.
Adult Dev. 2019, 2, 161–171. [CrossRef]

28. Huang, S.; Chen, J.-Y. Revisiting the extended present hypothesis: Chinese speakers’ perception of time. Chin. J. Psychol. 2019, 61,
131–150. [CrossRef]

29. Kaya Lefèvre, H.; Mirabel-Sarron, C.; Docteur, A.; Leclerc, V.; Laszcz, A.; Gorwood, P.; Bungener, C. Time perspective differences
between depressed patients and non-depressed participants, and their relationships with depressive and anxiety symptoms. J.
Affect. Disord. 2019, 246, 320–326. [CrossRef] [PubMed]

30. Wang, Y.; Hu, X.; Han, J.; Scalabrini, A.; Hu, Y.; Hu, Z.; Northoff, G. Time is of essence-abnormal time perspectives mediate the
impact of childhood trauma on depression severity. J. Psychiatr. Res. 2021, 137, 534–541. [CrossRef] [PubMed]

31. Carpenter, R.K.; Horton, J.C.; Alloway, T.P. Time perspective, working memory, and depression in non-clinical samples: Is there a
link? J. Psychol. 2022, 156, 414–434. [CrossRef]

32. Micillo, L.; Rioux, P.-A.; Mendoza, E.; Kübel, S.L.; Cellini, N.; Van Wassenhove, V.; Grondin, S.; Mioni, G. Time perspective
predicts levels of anxiety and depression during the COVID-19 outbreak: A cross-cultural study. PLoS ONE 2022, 17, e0269396.
[CrossRef]

33. Kooij, D.T.A.M.; Kanfer, R.; Betts, M.; Rudolf, C.W. Future time perspective: A systematic review and meta-analysis. J. Appl.
Psychol. 2018, 103, 867–893. [CrossRef]

34. Åström, E.; Wiberg, B.; Sircova, A.; Wiberg, M.; Carelli, M.G. Insights into features of anxiety through multiple aspects of
psychological time. J. Integr. Psychol. Ther. 2014, 2, 1–7. [CrossRef]

35. Anagnostopoulos, F.; Griva, F. Exploring time perspective in Greek young adults: Validation of the Zimbardo Time Perspective
Inventory and relationships with mental health indicators. Soc. Indic. Res. 2012, 106, 41–59. [CrossRef]

36. Åström, E.; Seif, A.; Wiberg, B.; Carelli, M.G. Getting ‘stuck’ in the future or the past: Relationships between dimensions of time
perspective, executive functions, and repetitive negative thinking in anxiety. Psychopathology 2018, 51, 362–370. [CrossRef]

37. Worrell, F.C.; Mello, Z.R. Convergent and discriminant validity of time attitude scores on the Adolescent Time Perspective
Inventory. Res. Child Adolesc. Dev. 2009, 4, 185–196.

38. Worrell, F.C.; Mello, Z.R.; Buhl, M. Introducing English and German versions of the Adolescent Time Attitude Scale (ATAS).
Assessment 2013, 20, 496–510. [CrossRef] [PubMed]

39. Pedhazur, E.J.; Schmelkin, L.P. Reliability. Measurement, Design, and Analysis: An Integrated Approach; Lawrence Erlbaum Associates:
Hillsdale, NJ, USA, 1991; pp. 81–117.

40. Assylkhan, K.; Moon, J.; Tate, C.C.; Howell, R.T.; Mello, Z.R. Time beyond traits: Time perspective dimensions, personality traits,
and substance use in adolescents. Personal. Individ. Differ. 2021, 179, 110926. [CrossRef]

41. Chishima, Y.; McKay, M.T.; Murakami, T. The reliability and validity of the Temporal Focus Scale in young Japanese adults.
Personal. Individ. Differ. 2017, 119, 230–235. [CrossRef]

42. Lukwago, S.N.; Kreuter, M.W.; Bucholtz, D.C.; Holt, C.L.; Clark, E.M. Development and validation of brief scales to measure
collectivism, religiosity, racial pride, and time orientation in urban African American women. Fam. Community Health 2001, 24,
63–71. [CrossRef]

http://doi.org/10.1016/0273-2297(91)90002-6
http://doi.org/10.1111/j.1467-8624.2008.01244.x
http://www.ncbi.nlm.nih.gov/pubmed/19236391
http://doi.org/10.1080/10888691.2020.1778476
http://doi.org/10.1016/j.adolescence.2021.04.002
http://doi.org/10.1016/j.adolescence.2013.03.005
http://doi.org/10.1080/00223891.2020.1818573
http://doi.org/10.1080/14330237.2020.1842598
http://doi.org/10.1017/SJP.2020.51
http://doi.org/10.1111/bjdp.12393
http://doi.org/10.1080/15427609.2019.1662709
http://doi.org/10.1007/s10804-018-9304-2
http://doi.org/10.6129/CJP.201906_61.0003
http://doi.org/10.1016/j.jad.2018.12.053
http://www.ncbi.nlm.nih.gov/pubmed/30594874
http://doi.org/10.1016/j.jpsychires.2020.10.039
http://www.ncbi.nlm.nih.gov/pubmed/33153758
http://doi.org/10.1080/00223980.2022.2078948
http://doi.org/10.1371/journal.pone.0269396
http://doi.org/10.1037/apl0000306
http://doi.org/10.7243/2054-4723-2-3
http://doi.org/10.1007/s11205-011-9792-y
http://doi.org/10.1159/000494882
http://doi.org/10.1177/1073191110396202
http://www.ncbi.nlm.nih.gov/pubmed/21266372
http://doi.org/10.1016/j.paid.2021.110926
http://doi.org/10.1016/j.paid.2017.07.031
http://doi.org/10.1097/00003727-200110000-00008


Int. J. Environ. Res. Public Health 2023, 20, 4688 14 of 14

43. Przepiorka, A.; Jankowski, T.; Sobol, M. Is future time perspective multidimensional? The Future Time Perspective Scale in a
Polish sample. Eur. J. Psychol. Assess. 2020, 37, 223–235. [CrossRef]

44. Diemer, M.A.; Mistr, R.S.; Wadsworth, M.E.; López, I.; Reimers, F. Best practices in conceptualizing and measuring social class in
psychological research. Anal. Soc. Issues Public Policy 2013, 13, 77–113. [CrossRef]

45. Mello, Z.R.; Walker, E.B.; Finan, L.J.; Stiasny, A.; Wiggers, I.C.; McBroom, K.A.; Worrell, F.C. Time perspective, psychological
outcomes, and risky behavior among runaway adolescents. Appl. Dev. Sci. 2018, 22, 233–243. [CrossRef]

46. Treynor, W.; Gonzalez, R.; Nolen-Hoeksema, S. Rumination reconsidered: A psychometric analysis. Cogn. Ther. Res. 2003, 27,
247–259. [CrossRef]

47. Radloff, L.S. The CES-D Scale: A self-report depression scale for research in the general population. Appl. Psychol. Meas. 1977, 1,
385–401. [CrossRef]

48. Spitzer, R.L.; Kroenke, K.; Williams, J.B.W.; Löwe, B. A brief measure for assessing generalized anxiety disorder: The GAD-7.
Arch. Intern. Med. 2006, 166, 1092–1097. [CrossRef] [PubMed]

49. Sarason, I.; Johnson, J.; Siegel, J. Assessing the impact of life changes: Development of the Life Experiences Survey. J. Couns. Clin.
Psychol. 1978, 46, 932–946. [CrossRef] [PubMed]

50. Crandall, C.S.; Preisler, J.J.; Aussprung, J. Measuring life event stress in the lives of college students: The Undergraduate Stress
Questionnaire (USQ). J. Behav. Med. 1992, 15, 627–662. [CrossRef] [PubMed]

51. Cohen, J. Statistical Power Analysis for the Behavioral Sciences, 2nd ed.; Lawrence Erlbaum Associates: Hillsdale, NJ, USA, 1988.
52. del Rosario, P.M.; White, R.M. The Narcissistic Personality Inventory: Test–retest stability and internal consistency. Personal.

Individ. Differ. 2005, 39, 1075–1081. [CrossRef]
53. Hall, P.A.; Fong, G.T. The effects of a brief time perspective intervention for increasing physical activity among young adults.

Psychol. Health 2003, 18, 685–706. [CrossRef]
54. Dennis, A.; Ogden, J.; Hepper, E.G. Evaluating the impact of a time orientation intervention on well-being during the COVID-19

lockdown: Past, present or future? J. Posit. Psychol. 2020, 17, 419–429. [CrossRef]
55. Willis, G.B. Cognitive Interviewing: A Tool for Improving Questionnaire Design; Sage Publications, Inc.: Thousand Oaks, CA, USA,

2004.
56. National Center for Educational Statistics. Recent High School Completers and Their Enrollment in College, by Sex and Level of

Institution: 1960 through 2019; U.S. Department of Education, Institute of Education Sciences: Washington, DC, USA, 2020.
57. Andretta, J.R.; Worrell, F.C.; Mello, Z.R.; Dixson, D.D.; Baik, S.H. Demographic group differences in adolescents’ time attitudes. J.

Adolesc. 2013, 36, 289–301. [CrossRef]
58. Lamers, F.; Van Oppen, P.; Comijs, H.C.; Smit, J.H.; Spinhoven, P.; Van Balkom, A.J.L.M.; Nolen, W.A.; Zitman, F.G.; Beekman,

A.T.F.; Penninx, B.W.J.H. Comorbidity patterns of anxiety and depressive disorders in a large cohort study: The Netherlands
Study of Depression and Anxiety (NESDA). J. Clin. Psychiatry 2011, 72, 341–348. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1027/1015-5759/a000603
http://doi.org/10.1111/asap.12001
http://doi.org/10.1080/10888691.2016.1276455
http://doi.org/10.1023/A:1023910315561
http://doi.org/10.1177/014662167700100306
http://doi.org/10.1001/archinte.166.10.1092
http://www.ncbi.nlm.nih.gov/pubmed/16717171
http://doi.org/10.1037/0022-006X.46.5.932
http://www.ncbi.nlm.nih.gov/pubmed/701572
http://doi.org/10.1007/BF00844860
http://www.ncbi.nlm.nih.gov/pubmed/1484384
http://doi.org/10.1016/j.paid.2005.08.001
http://doi.org/10.1080/0887044031000110447
http://doi.org/10.1080/17439760.2020.1858335
http://doi.org/10.1016/j.adolescence.2012.11.005
http://doi.org/10.4088/JCP.10m06176blu

	Introduction 
	Time Perspective 
	Theoretical Conceptualization 
	Mental Health Outcomes 
	The Adolescent and Adult Time Inventory 

	The Present Study 

	Materials and Methods 
	Participants and Procedure 
	Measures 
	Analytic Strategy 

	Results 
	Preliminary Analyses 
	Time Perspective, Depressive Symptoms, Anxiety, and Rumination 
	The Test–Retest Reliability of the Adolescent and Adult Time Inventory 

	Discussion 
	Time Perspective Dimensions Were Associated with Mental Health Outcomes 
	The Adolescent and Adult Time Inventory Demonstrated Test–Retest Reliability 
	Limitations and Future Directions 

	Conclusions 
	References

