Journal of Attention Disorders
XX(X) 1-7

© 201 | SAGE Publications

Reprints and permission:
sagepub.com/journalsPermissions.nav
DOI: 10.1177/1087054711398861
http://jad.sagepub.com

®SAGE

Time Out of Mind: Temporal
Perspective in Adults With ADHD

Maria G. Carelli' and Britt Wiberg'

Abstract

Objective: ADHD is often associated with difficulties in planning and time management. In this study, the authors examined
the hypothesis that these functional problems in ADHD reflect systematic biases in temporal orientation. Method: To
test this hypothesis, adults with ADHD (n = 30) and healthy controls (n = 60) completed the Swedish version of the
Zimbardo Time Perspective Inventory (S-ZTPI). Results: Although a majority of the ADHD participants were tested
under stimulant medication, they showed significant differences in all the six subscales of the S-ZTPI. Logistic regression
analysis, with age, education, depression, and response inhibition as covariates, showed that the Future Positive Scale was
the primary predictor of ADHD status. Conclusion: These findings suggest that ADHD is associated with systematic
biases in habitual time orientation and that these differences may contribute to functional problems in ADHD. (J. of Att.

Dis. 201 I; XX(X) 1-XX)
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ADHD comprises a constellation of symptoms, including
inattention, hyperactivity, and impulsivity. Related to these
diagnostic symptoms, ADHD is also associated with a vari-
ety of functional problems, including deficits in planning,
organization, and time perspective. Consistent with these
observations, experimental studies involving children and
adults suggest that time perception is compromised in ADHD
(e.g., Barkley, Koplowitz, Anderson, & McMurray, 1997;
Kerns, Mclnerney, & Wilde, 2001; Meaux & Chelonis, 2003;
see also Toplak, Dockstader, & Tannock, 2006, for a review).
For example, Barkley et al. (1997) asked school-aged children
with ADHD to reproduce varying durations. Specifically,
participants first observed a red light for some seconds and
then reproduced its duration by means of a flashlight. Barkley
et al. observed that children with ADHD reproduced stimu-
lus durations less accurately and more variably than healthy
children.

Although past research suggests that time perception is
impaired in ADHD, these effects are not clear. Toplak et al.
(2006) reviewed research on temporal information process-
ing in ADHD. Collapsing across methodological differences,
they found that significant group differences have been
observed in a majority of studies involving duration dis-
crimination and duration reproduction but not in verbal
estimation and anticipation tasks. Furthermore, as noted
by Toplak et al., these selective effects were also mediated
by task characteristics, ADHD subtype, comorbidity, and
medication effects.

Another limitation of past research is that most studies
on temporal information processing in ADHD have involved
psychophysically oriented timing tasks with discrete stim-
uli and brief stimulus durations. This work has provided
important insights into temporal information processing in
ADHD and related disorders. However, group differences
in, for example, time reproduction may not necessarily
reflect ADHD-related functional problems, including diffi-
culties in planning and time management in everyday
contexts. Specifically, most experimental studies are con-
sistent with clinical observations suggesting that frontal-lobe
patients and individuals with ADHD have marked difficul-
ties in timekeeping in everyday activities (e.g., Maté, 1999;
see also Davidson, 2008). However, it should be noted that
such observations and anecdotes refer to very different time
frames and contexts than those involved in psychophysical
methods of interval timing.

As time and temporal information processing are com-
plex and content multilevel constructs, it is reasonable to
assume that ADHD-related difficulties in planning and
timekeeping do not only reflect impairments in motor
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timing and duration judgments; instead, differences and
biases in how the individual views his or her past experi-
ences and future challenges might also contribute to
functional problems in ADHD. In other words, the primary
symptoms of ADHD might have systematic biases on the
individual’s perceptions of past experiences, current situa-
tions, and future expectations. These differences in temporal
perspective (TP; Zimbardo & Boyd, 1999; see also Lewin,
1951; Nuttin, 1964) might contribute to functional prob-
lems in ADHD by affecting everyday judgments and
actions.

The concept of TP has a long and controversial history
among philosophers and psychologists. For example, Kant
(1781/1965) argued that time perspective “richly colored”
the way people experience the world, and later existential
philosophers and psychologists expounded on his notion of
time (Heidegger, 1927; Husserl, 1964; see also James,
1890/1950). The Gestalt psychologist Lewin (1942) con-
sidered the influence of both the past and the future on
behavior. According to Lewin (1951), time perspective is
part of the individual’s orientation of psychological past
and future existing at a given time, and he defined time per-
spective as “the totality of the individual’s views of his
psychological future and his psychological past existing at
a given time” (p. 75). Nuttin (1985) extended Lewin’s con-
ception of time-filled life space and asserted that “future
and past events have an impact on present behavior to
extent that they are actually present on the cognitive level
of behavioral functioning” (p. 45). Both Lewin and Nuttin
considered time perspective as a dynamic concept in that
people can select the perspective that best meets present
objectives. Furthermore, distinctive time perspectives are
expected to be shaped by contextual factors.

Although temporal information processing has been
extensively studied in past research, our knowledge of
ADHD-related changes in temporal orientation is virtually
nonexistent, possibly because of methodological limita-
tions in its assessment (Carelli & Wiberg, 2009). In spite of
its intuitive appeal and relatively long history, most past
tests of TP were associated with low reliability and ques-
tionable validity. To reduce these measurement problems,
Zimbardo and Boyd (1999) developed a test instrument,
referred to as the Zimbardo Time Perspective Inventory
(ZTP]) that has served an important role in integrating
research on TP. The ZTPI overcomes several past limita-
tions, including the possibility to simultaneously investigate
the past, present, and future time frames. The ZTPI com-
prises five factorially distinct subscales, each of which
captures a coherent time-perspective dimension (see also
the Method section).

Following reasoning outlined above, ADHD-related
problems in everyday planning and time management alone
might not reflect difficulties in time perception and

duration judgments; instead, inattention, impulsivity, and
hyperactivity (and related symptoms in ADHD) also might
affect perceptions of the past, present, and future, and these
differences in TP might have systematic effects on goal-
directed behavior in everyday activities.

Both Barkley’s (1997) model and Sonuga-Barke’s
(2003, 2005) dual-pathway model of ADHD would be con-
sistent with the hypothesis that ADHD is associated with
systematic biases in TP. Specifically, it would be reason-
able to assume that ADHD-related difficulties in executive
control functions or inappropriate functioning of the reward
system (or a combination of these factors) contributes to a
more spontaneous and present-oriented, and less reflective
and future-oriented approach in goal-directed behavior. To
test this hypothesis, adults with ADHD and healthy controls
completed the Swedish version of the ZTPI (S-ZTPI Carelli,
Wiberg & Wiberg, in press).

Method
Participants

Ninety adults between 19 and 54 years of age participated
in the study. The ADHD group consisted of 30 adults
between 19 and 50 years, and the non-ADHD control group
comprised 60 adults between 20 and 54 years (see also
Table 1). To recruit ADHD participants, we first contacted
the clinic head of each outpatient clinic in Northern Sweden.
After approval, each clinic informed their patients about
participation in the study and booked time for testing those
individuals who were interested. The remaining 9 ADHD
participants were recruited through professional contacts
with a national ADHD association and local clinics. The
ADHD patients who participated in the study were earlier
diagnosed by the health professionals of each clinic. Fol-
lowing the clinical practice, these evaluations were based
on the diagnostic criteria for assessing ADHD according to
the Diagnostic and Statistical Manual of Mental Disorders
(4th ed.; DSM-1V; American Psychiatric Association [APA],
1994). Furthermore, to reduce comorbidity effects, each
clinic was instructed to exclude patients with other neuro-
psychiatric disorders. Because of clinical and practical
restrictions, it was not possible to prevent medication
during the test period. Consequently, 23 of the ADHD par-
ticipants were tested under their ordinary medication, and
all but one of these ADHD participants were under methyl-
phenidate (MPH) medication. It should also be noted that
the participants of the ADHD group provided a rather rep-
resentative sample of (Swedish) ADHD adult patients as
they were recruited from six different outpatient clinics. A
majority of the adult patients had attention deficits, but
because of the restrictions of the clinics, we could not
calculate the exact percentage of each ADHD subtype
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Table |. Participant Characteristics (With Standard Deviations
in Parenthesis)

ADHD Control Statistic
n (male/female) 30 (13/17) 61 (30/31)
Age 30.80 (12.79) 29.89 (10.55) 0.53
Education 11.65 (2.27) 12.97 (2.43) 2.47*
BDI-II 11.03 (10.81) 5.97 (6.98) 2.69%F
Stroop 368 (215) 261 (125) 2.95%*
Note: BDI-Il = Beck Depression Inventory-II.

*p <.05.%%p < .01, based on independent t tests (df = 89).

(DSM-1V; APA, 1994). Participants of the control group
were recruited through informal contacts with different
workplaces. When recruiting these individuals, we attempted
to match their demographic background (including age,
gender, level of education, and living arrangements) with
that of the ADHD group. Furthermore, half of the controls
were matched with the ADHD group in that they were
recruited from the same city and they had similar living
conditions and demographic background as the ADHD sub-
group. The remaining controls were recruited from different
workplaces around the campus area, with a large propor-
tion of university students as participants. None of the
controls had any obvious health problems, including psy-
chiatric symptoms. To obtain additional information about
demographic background and health status, each partici-
pant was interviewed before the test session. Furthermore,
to assess individual differences in executive functioning
and depression, both groups completed the color Stroop
task (see the following sections for details) and the Beck
Depression Inventory (BDI-1I; Beck, Steer, & Brown, 1996).
Table 1 summarizes the background characteristics of both
groups. As expected, there were significant group differ-
ences in education, depression, and response inhibition,
respectively.

Tasks Characteristics

To examine ADHD-related differences in temporal orienta-
tion, we used the S-ZTPI (Zimbardo & Boyd, 1999) and
healthy controls completed the Swedish version of the ZTPI
(S-ZTPI, Carelli, Wiberg & Wiberg, in press). The S-ZTPI
contains 64 items that measure six subscales: Past Negative
(PN), Past Positive (PP), Present Hedonistic (PH), Present
Fatalistic (PF), Future Negative (FN), and Future Positive
(FP). This latter scale is an extension of the ZTPI, which
only includes one future dimension. The S-ZTPI was
recently validated by using a large population-based sample
of adults (see Carelli, Wiberg, & Wiberg, in press, for
details). As in the original ZTPI (Zimbardo & Boyd, 1999),

participants were asked to read each item and to determine
“How characteristic or true is this of you?” They responded
to questions by using a 5-point scale, with 1 = very unchar-
acteristic and 5 = very characteristic.

To assess group differences in response inhibition, par-
ticipants completed the Stroop task (Stroop, 1935). In this
task, a series of 96 word triples was presented on the com-
puter screen (see also Carelli, Forman, & Mantyld, 2008;
Del Missier, Mintyla, & Bruine de Bruin, 2010; Méntyla,
Carelli, & Forman, 2007). The central word of the triple
(stimulus word) was printed in color (blue, green, yellow,
or red) at the center of the screen. In half of the trials, the
color of the printed word was congruent with the stimulus
word (e.g., the word “red” was printed in red), whereas in
the other half, it was incongruent (e.g., the word “red” was
printed in blue). The two adjacent words also referred to
color names (blue, green, yellow, red) but were always
printed in black. Participants were asked to identify the
color in which the central word was printed by pressing one
of the two keys to respond. The first key was on the right
side of the computer keyboard and marked with a right
arrow, whereas the second, on the left side of the keyboard,
was marked with a left arrow. Participants were instructed
to press the right arrow to indicate that the color of the cen-
tral word corresponded to the word presented in the right
side of the screen, whereas pressing the left arrow meant
that the color of the central word was designated by the
black word presented in the left side of the screen. We
asked participants to be fast and accurate, and they under-
went a short series of training trials before starting the test.
We used two dependent measures: (a) mean difference in
response time between incongruent and congruent items
and (b) a more stringent measure that combined speed and
accuracy. Specifically, each error corresponded to a 10-ms
increment in response time (i.e., Stroop 1 + 10 ms x Number
of errors). As the two measures showed virtually identical
group differences, only the data based on the stringent scor-
ing are reported here (see Table 1).

Procedure

Participants were tested in quiet rooms under similar condi-
tions at the outpatient clinics or at the university. Participants
were informed that the aim of the study was to examine
individual differences in planning and time management
and that they would be asked to complete two question-
naires and a computerized task. The Stroop task was completed
by using a laptop computer with a 14-inch display. Some
participants completed additional cognitive tasks, but these
data are not reported here. The whole test session took
about 45 min to complete, including a background inter-
view and short breaks.
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Table 2. Pearson Correlations for S-ZTPI, BDI-Il, and Stroop

BDI-II Stroop
S-ZTPI ADHD (n =29) Control (n = 6l) Total (N = 89) ADHD (n =29) Control (n =59) Total (N = 88)
Past Negative .34 .19 34k .0l -0l A
Past Positive —.48%F —-12 —.40%* -29 24 -20
Present Hedonistic .05 .23 22% 23 .0l .18
Present Fatalistic A9%F 25% A43FF .20 .02 19
Future Negative .28 31* 35k .0l -.18 -0l
Future Positive -23 .18 -15 =31 -.08 —.29%F
Note: S-ZTPI = Swedish version of the Zimbardo Time Perspective Inventory; BDI-Il = Beck Depression Inventory—Il.
*p <.05.%p < .0l.
Results Table 3. The S-ZTPI Data as a Function of Group (With

The S-ZTPI data were obtained by calculating mean scores
for each of the subscales (see also Carelli et al., in press).
One participant in the control condition provided incom-
plete responses and these data were not included in the
analysis.

Table 2 shows bivariate correlations for the TP data in
relation to response inhibition and depression. These data
suggest significant correlations between TP and depression
in that participants with high BDI scores were more past
negative and less past positive than participants with lower
BDI scores, and these effects were accentuated in the ADHD
group. Similarly, depression was associated with the PF and
FN orientations, respectively. The PF orientation showed a
highly positive correlation with BDI in the ADHD group.

Individual differences in response inhibition, as mea-
sured by the color Stroop task, were not associated with TP,
except for the FP scale. Specifically, participants with more
efficient response inhibition were more future positive in
their orientation than participants with less efficient execu-
tive control functions. Although only marginally significant,
this correlation was accentuated in the ADHD group.

Table 3 summarizes the S-ZTPI data as a function of
group. These data suggest group differences in all six sub-
scales of S-ZTPI. Specifically, compared with the control
group, the ADHD group showed higher mean ratings in the
PN scale and lower ratings in the PP scale. Furthermore, the
ADHD group was more present oriented than the controls,
measured in both PH scale and PF scale. Finally, the ADHD
showed somewhat higher ratings in the FN scale and lower
mean ratings in the FP scale.

The TP data were submitted to a MANOVA with group
(ADHD vs. control) as a between-subjects factor and the
six scores as dependent variables. The MANOVA yielded
a significant main effect for group, Wilks’s A = 0.545,
F(6, 87) = 12, 11, p < .01. Separate tests of between-
subjects effects yielded significant main effects in all
six scales (see Table 2 for the F' values).

Standard Deviations in Parenthesis)

Effect

S-ZTPI ADHD Control Statistic size

Past 3.27 (0.77) 2.63 (0.63) 17.31%* .16
Negative

Past 2.85 (0.73) 3.77 (0.51) 49.17** .36
Positive

Present 3.72 (0.58) 3.41 (0.44) 7.62%* .08
Hedonistic

Present 2.89 (0.70) 2.44 (0.50) 12.20%* 12
Fatalistic

Future 2.93 (0.72) 2.58 (0.59) 5.74* .06
Negative

Future 2.67 (0.65) 3.41 (0.69) 23.74%* 24
Positive

Note: S-ZTPI = Swedish version of the Zimbardo Time Perspective
Inventory. Effect size = partial n%
*b < .05.%%p < .01, based on separate one-way ANOVAs (df = 1, 89).

It should be noted that the effect sizes were low for the
significant groups differences in Present concerning spe-
cifically the significant difference between PH and FN
scales, respectively.

To examine the relative power of the six TP measures
to predict ADHD status, we completed a logistic regres-
sion analysis, with age, education, BDI-II, and Stroop as
covariates. In this analysis, the six S-ZTPI scores were
entered as a separate block in the final equation. Table 4
summarizes the outcome of these analyses. As can be
seen, the PP and FP measures were the only significant
predictor of ADHD status. It should also be noted that the
PF scale was a marginally significant (p < .08) predictor of
ADHD status.

Discussion

The study examined temporal orientation in adults with
ADHD. We reasoned that ADHD-related difficulties in
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Table 4. Summary of Logistic Regression Analysis Predicting
ADHD Status

Variable B SE Wald
Age -0.03 0.04 0.80
Education 0.14 0.16 0.78
BDI-II -0.07 0.06 1.44
Stroop -0.01 0.01 0.89
Past Negative -0.71 0.80 0.79
Past Positive 1.57 0.79 3.93*
Present Hedonistic -1.76 1.03 291
Present Fatalistic 2.08 1.27 2.70
Future Negative -1.10 0.69 2.50
Future Positive 2.55 0.95 7.25%*F
Note: BDI-Il = Beck Depression Inventory-II.

*p <.05.%%p < .0l.

planning and temporal coordination might not only reflect
impairments in motor timing and duration judgments, such
as duration discrimination and duration reproduction, but
that systematic biases in TP might also contribute to func-
tional problems in ADHD.

The results of this study suggested clear ADHD-related
differences in temporal orientation, as measured by the
S-ZTPI. The two groups showed a different pattern of past
orientation in that the mean of the ADHD group was
greater than that of the control group for the PN items
(e.g., I think about the bad things that had happened to me
in the past) and lower than that of the PP items (e.g., It
gives me pleasure to think about my past). It should be
noted that the effect size was larger in the PP scale than in
the PN scale. Furthermore, the ADHD group was more
present oriented than the control group, both in terms of
PH items (e.g., I do things impulsively; I make decisions
at the spur of the moment) and PF items (e.g., Fate deter-
mines much in my life; As whatever will be will be, it does
not really matter what I do)- with rather small effect sizes
in both scales. Furthermore, the ADHD group showed a
more negative view of the future than the control group
(e.g., I often think that I do not have time for everything
I have planned to do in a day). Finally, logistic regression
analysis suggested that the PP and FP scales were the pri-
mary predictors of ADHD status while differences in
education, depression, and response inhibition were taken
into consideration.

Taken together, the present findings suggest that ADHD-
related disorders are associated with a distinct pattern of
temporal orientation in that adults with ADHD are more
present oriented and that their view of the past is more neg-
ative and less positive than that of the controls. Similarly,
their future perspective was more negative than that of the
participants in the control group with the lowest agreement
with the future-oriented (“positive”) statements that involve

planning, organization, and timekeeping (e.g., [ make lists
of things to do; I believe that a person’s day should be
planned ahead each morning).

The present findings are consistent with the hypothesis
that ADHD is associated with a present-oriented, rather
than future-oriented, TP, possibly because of difficulties in
higher cognitive control functions and reward regulation.
Supporting this line of reasoning, our findings also suggest
that participants with less spontaneous cognitive style (i.e.,
more efficient response inhibition) were more future ori-
ented than participants with more efficient impulse control.

Another central finding of this study was that individual
and pathological differences in depression were systemati-
cally related to TP. Toplak et al. (2006) noted that few
studies have examined the influence of subtype and comor-
bidity on temporal information processing in ADHD. The
presence of comorbid disorders on temporal information
has been examined by Barkley, Edwards, Laneri, Fletcher,
and Metevia (2001), and Barkley, Murphy, and Bush
(2001), and they reported that oppositional defiant disorder
and depression symptomology did not affect time-perception
performance but that level of anxiety made an additional
contribution to ADHD symptoms.

These findings are consistent with our unpublished stud-
ies involving participants with a variety of symptoms.
Specifically, we have observed a systematic pattern between
psychopathology and TP in that persons with anxiety prob-
lems have difficulties in their present orientation and are
focused on the future (compare. worry) as measured by the
S-ZTPI (Carelli & Wiberg, 2009). By contrast, persons
with depression are primarily past oriented and they also
have temporal distortions in which negative effects are
“colouring” both the past (PN) and the future (FN) scales of
the S-ZTPI (Wiberg & Carelli, 2009).

Although our findings extend previous research on tem-
poral information processing in ADHD, several limitations
of the study should be acknowledged. First, due to practical
restrictions, each clinic was responsible for both the recruit-
ment and diagnosis of ADHD participants. Because of the
small sample size and clinical restrictions, it was not pos-
sible to relate differences in TP to ADHD subtypes. Another
limitation of the study was that a majority of the ADHD
participants were tested under stimulant medication. How-
ever, it should be noted that these effects should have
worked against our hypotheses by reducing ADHD-related
effects in TP and higher cognitive functions.

One can also raise the question whether the administra-
tion of stimulant medication may influence the capacity to
accurately reproduce time intervals? There are few avail-
able studies addressing whether temporal information
processing in ADHD is influenced by stimulant medication
(e.g., Abikoff et al., 2009; Baldwin et al., 2004; Barkley,
1997; see also Toplak et al., 2006). However, the observed
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effects of stimulant medication are rather limited. For
example, Abikoff et al. (2009) reported that MPH reduced
children’s problems in organization and time management
(as measured by parental and teacher ratings), whereas
Baldwin et al. (2004) did not observe any effect of MPH on
time-production performance in ADHD children.

An important avenue for future work would be to exam-
ine the relationship among TP, duration judgment, and
executive functioning in a variety of psychopathologies.
We believe that the TP construct, combined with valid and
reliable measurement tools, may have important practical
importance, including clinical assessment and helping
individuals with ADHD to increase their awareness of sys-
tematic biases in habitual time orientation.
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