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ABSTRACT

Objective: The experience of time is strongly related to our momentary mood states.
Patients with a life-threatening illness experience an extreme change in mood and suffer
from psychological distress that can develop into clinically relevant psychiatric disorders,
like anxiety and depression. The aim of this study was to investigate the associations
among the subjective perception of time, psychological distress, and quality of life in
patients with hematological malignancies.

Methods: Eighty-eight inpatients with hematological malignancies rated how fast time
passes subjectively on a visual analog scale and prospectively estimated a time span of
13 min. The Hospital Anxiety and Depression Scale ~HADS! self-report measures of
health-related quality of life ~FACT-G! and spiritual well-being ~FACIT-Sp! were employed
to assess psychological distress and quality of life.

Results: Those patients who reported a lower quality of life, less spiritual well-being,
and more anxiety experienced a slower passage of subjective time and overestimated the
13-min time interval.

Significance of results: Our interpretation of the results is that patients with a
life-threatening illness who show symptoms of psychological distress draw attention away
from meaningful thoughts and actions and, thus, experience time as passing more slowly.
An altered sense of time can be a sign of mental suffering, which should be addressed
within psycho-oncological interventions. As this is the first study to demonstrate this
relation in cancer patients, further research is needed to investigate the experience of
time and its relation to meaning as an issue in clinical diagnostics.
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INTRODUCTION

The experience that time passes at different speeds
is part of our daily life. An hour may pass extremely
quickly or, in contrast, just seem to drag. Our sub-

jective well-being is linked to the experience of
time: distraction by entertaining activities seems to
speed up time. During pleasant activities, attention
is directed to an event—a conversation or a thrill-
ing movie—and time seems to pass quickly ~Baum
et al., 1984; Zakay & Block, 1997; Wittmann &
Lehnhoff, 2005!. In contrast, the boredom that may
arise in uneventful situations is associated with the
apparent slowing down of time. Bored persons more
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often perceive time as passing slowly, even when they
are busy performing a task ~Watt, 1991!. Institution-
alized clients who live, for example, in residential
homes for the elderly and whose days are highly reg-
ulated and monotonous experience time as passing
slowly ~Locsin, 1993!. There is evidence that pa-
tients with depression perceive a slowing of the pace
of time ~Blewett, 1992! and tend to overestimate du-
rations in time-judgment tasks ~when subjective rat-
ings of durations are compared with objective clock
time; Kuhs et al., 1989; Münzel et al., 1998; Bschor
et al., 2004!. In more general terms, studies suggest
that the overestimation of time intervals is a sign of
emotional distress that draws attention away from
meaningful thoughts and actions and directs it to
the passage of time ~Twenge et al., 2003!. Focusing
one’s attention to time, then, slows down the subjec-
tive passage of time.

Cognitive models on prospective time esti-
mation—when a person estimates the duration of
a time interval that he or she is presently ex-
periencing—propose that an individual’s percep-
tion of time depends on an internal clock with a
pacemaker producing subjective time units ~Zakay
& Block, 1996; Wearden, 2004!. In these cognitive
models, subjective time units are only registered at
moments when attention is drawn to time. An at-
tentional gate then opens, and time units are fed
into a counter. At moments of distraction from time,
the attentional gate is closed, and time units are
not recorded ~Zakay & Block, 1997; Wittmann, 1999!.
The number of units that are collected during a
given time span corresponds to the subjective im-
pression of duration. If more attention is directed to
time, duration is experienced as being longer, as
more time units have been collected. This cognitive
model of prospective time perception suggests that
stress-related emotional states, which cause a per-
son to draw attention away from meaningful
thoughts and to direct it to the passage of time,
leads to the subjective impression of a slower pace
of time and an overestimation of time intervals.

Due to the life-threatening illness and severe
side effects of treatment, cancer patients show a
high level of distress that can lead to symptoms of
depression and anxiety ~Holland, 1989; Massie, 1989;
Massie & Holland, 1990; Sellick & Crooks, 1999;
Montgomery et al. 2003; Midtgaard et al., 2005!.
This is not a problem of transient distressed mood,
but a serious disturbance affecting patients’ quality
of life ~Hyodo et al., 1999; Skarstein et al., 2000!,
which often creates the need for psychotherapeutic
treatment ~Fritzsche et al., 2004!. Moreover, insti-
tutionalized patients are not able to engage in their
usual role function and have to spend much of their
time in situations where they are not emotionally

or cognitively engaged, that is, in a series of waiting
periods during their stay in hospital. In these sit-
uations, not only do diagnosis-related anxieties play
a fundamental role for the quality of life, but also
the experience of boredom. Both the feeling of mean-
inglessness and the absence of a stimulating envi-
ronment can manifest themselves in a state of
boredom, an existential vacuum ~Passik et al., 2003!.
The focus of attention during these waiting periods,
that is, the ability to form meaningful thoughts and
to distract oneself, affects the experience of time.
Several studies suggest that meaning-centered psy-
chotherapy positively inf luences spiritual well-
being and hope ~Greenstein & Breitbart, 2000;
Breitbart et al., 2004; Cole, 2005!. Empirical evi-
dence shows the relationship between meaning and
purpose in life and the possibility of psychosocial
adjustment to cancer. Although cancer can vehe-
mently disturb a person’s sense of meaning, the
ability to reconstruct meaning following the diag-
nosis is associated with a lowering of psychological
distress ~Lee et al., 2004!.

Our study focused on the relationship between
psychological well-being and the perception of time.
Anecdotal reports, but no systematically collected
information, exist on the relationship between the
experience of time and psychological, as well as
spiritual, distress in cancer patients. We refer to
the aforementioned body of evidence on the associ-
ation between mood states and time perception me-
diated through the direction of attention to time.
We hypothesized that patients with hematological
malignancies ~our selected patient group! who ex-
perience more anxiety and0or depression and have
a lower quality of life focus their attention more on
the passage of time compared to patients who re-
port less distress and higher quality of life. Patients
with higher mental distress and a lower quality of
life were expected to report a subjective slowing
down of time and to overestimate time durations
they were experiencing.

METHOD

Participants in this study were inpatients with
hematological malignancies recruited in the Depart-
ment of Internal Medicine III at the University
Hospital Großhadern in Munich. They represented
the whole spectrum of hematological malignancies
and received treatment during a period of approx-
imately 6 to 8 weeks. The study was approved by
the Institutional Review Board of the University
Hospital Großhadern and the Ethics Committee of
the Medical Faculty of the University of Munich.

All subjects who agreed to participate after an
informative talk with a psycho-oncologist signed an
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informed consent for the study. The specified age
range was between 18 and 75 years. Patients with
a severe illness of the central nervous system or a
cognitive deficit assessed with the Cognitive Min-
imal Screening ~Kessler et al., 1991! were excluded
from the study.

Questionnaires for Psychological
Distress and Quality of Life

The Hospital Anxiety and Depression Scale ~HADS!
contains 14 items measuring anxiety and depres-
sion in patients with a physical illness ~Zigmond &
Snaith, 1983!. The HADS has often been used in
studies on cancer patients ~Hyodo et al., 1999!,
especially in patients with leukemia and lymphoma
~Skarstein et al., 2000; Montgomery et al., 2003!.
Scores of 11 and above on the subscales are consid-
ered to be a sign of depression and anxiety; scores
of 8 to 10 are treated as possible depression and
anxiety ~Zigmond & Snaith, 1983!. The Functional
Assessment of Chronic Illness Therapy—General
~FACT-G; Cella et al., 1993! with 28 items was
developed to measure the quality of life of cancer
patients in subscale scores for physical, functional,
social, and emotional well-being, as well as a total
score. We were specifically interested in one item of
the physical subscale, “I have pain.” Due to its
strong and disturbing emotional component for pa-
tients with cancer ~Massie & Holland, 1987!, pain
might inf luence the perception of time. The Func-
tional Assessment of Chronic Illness Therapy—
Spiritual Well-Being ~FACIT-SP! assesses the
spiritual dimension of mental health with 12 items
that are summed up to a total score. Questions
concern spiritual beliefs, purpose of life, and the
feeling of peacefulness. Examples of items include
“I feel a sense of harmony within myself ” and “My
life has meaning and purpose.” The FACIT-SP is a
reliable and valid measure of spiritual well-being
for people with cancer ~Peterman et al., 2002!.

Measures of Time Perception

Subjects first had to indicate how fast they experi-
enced time passing in their present situation at
the hospital on a visual rating scale ranging from 0
~very slow! to 10 ~very fast!. In a prospective time-
estimation task, subjects were instructed to esti-
mate a temporal interval from an indicated moment
to the end of the interval signaled by the bell of an
alarm clock. The interval to be estimated lasted
13 min. During this time interval patients filled out
study questionnaires. We used the following instruc-
tions for the prospective timing tasks: “In a moment
I’m going to say ‘start ’ and then later the bell of the

alarm clock will indicate the end of the time period.
You are requested to indicate how much time you
feel has gone by during that interval.” At the end of
the time interval, subjects marked the estimated
duration on a visual scale representing a time ar-
row covering a duration from 0 to 60 min with bars
indicating 1-min steps. With this procedure we hoped
to reduce the effects of whole number bias that can
appear in verbal accounts of time intervals. This is
a classic prospective time-estimation method that
has shown to be sensitive to between-group differ-
ences in time perception ~Stine et al., 2002; Bschor
et al., 2004!.

Partial correlations were employed for the as-
sessment of associations between the measure-
ments of subjective well-being and time estimation.
Controlled covariates were age, gender, and first
diagnose versus relapse. An independent samples t
test was employed for detected group differences.
Significance levels were set to values of p , .05
~one-tailed for the directional hypotheses concern-
ing the correlations and the t test, i.e., patients with
more psychological distress experience a slower pas-
sage of time and an overestimation of time intervals!.

RESULTS

A total of 88 hospitalized patients with hematolog-
ical malignancies ~47 men and 41 women with a
mean age of 46.7 years; range � 18–73! completed
the questionnaires and time-estimation tasks. Pa-
tients had acute lymphocytic leukemia ~ALL! ~13%!,
acute myeloid leukemia ~AML! ~32%!, chronic my-
eloid leukemia ~CML! ~9%!, chronic lymphocytic
leukemia ~CLL! ~8%!, non-Hodgkin’s lymphoma
~NHL!—plasmocytoma ~9%!, non-Hodgkin’s lym-
phoma ~NHL!—other ~20%!, Hodgkin’s Lymphoma
~HL! ~6%!, and myelodysplastic syndrome ~MDS!
~3%!. Fifty-seven patients were newly diagnosed,
and 31 were in relapse. The Karnofsky performance
status showed a mean value of 84.2% for the pa-
tient group. A detailed description of the patients’
characteristics can be found in Table 1. According to
the HADS, 22% of the patients were possible or
clear cases with anxiety, 18% of the patients were
possible or clear cases with depression. Table 2
summarizes the mean values of the patient group
in the employed inventories.

Correlations between Time Estimation,
Psychological Distress and
Quality of Life

Several significant correlations between time esti-
mation, psychological distress, and quality of life
scores can be found. The correlation coefficients
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between the variables that are significant on the
1% and 5% levels all lie roughly between .2 and .3
~see Table 3!.

The visual rating scale for the perception of the
passage of time is associated with the FACT-G sub-
scale of physical ~r � .202, p � .032!, emotional ~r �
.192, p � .039!, and functional well-being ~r � .222,
p � .021!, as well as the total score of the FACT-G
~r � .265, p � .007!. When patients indicated that
their subjective overall quality of life was higher,
time also seemed to pass subjectively faster. The
same association existed with the FACIT-Sp, the
spiritual dimension of well-being ~r � .216, p �
.027!. The higher the subjective spiritual well-
being, the faster the experienced passage of time.
For the 13-min, prospective time-estimation task,
significant correlations were found with the HADS
subscale for anxiety ~r � .301, p � .003!, the FACT
subscale of emotional aspects of quality of life ~r �
�.233, p � .019!, and the FACIT-SP ~r � �.267,

p � .010!. These associations can be expressed as
follows: Patients who prospectively estimated the
time span as being longer showed a higher anxiety
level, lower quality of life, and less spiritual well-
being. No association between the subjective pain
score and any measure of time perception could be
detected.

As there was a correlation between HADS–
Anxiety and the longer prospective time-estimation

Table 1. Mean values and percentages of
sociodemographic and medical characteristics

Patient characteristics
Mean ~SD!

%

Age
Mean age 46.7 ~14.0!

18–30 15%
31–45 32%
46–60 36%
61–75 17%

Sex
Male 53%
Female 47%

Education: highest graduation
No graduation 1%
Primary school, 9 years 30%
Secondary school, 10 years 36%
High school, 13 years 9%
University 24%

Diagnoses
ALL 13%
AML 32%
CML 9%
CLL 8%
NHL 29%
HL 6%
MDS 3%

Time since first diagnosis
,1 month 34%
,6 month 40%
,1 year 16%
.1 year 6%
.5 years 4%

Karnofsky Performance
Status ~%!
~possible range: 10%–100%! 84.2 ~14.4!

Table 2. Mean values and standard deviations of
inventories of time perception, psychological and
spiritual distress, and quality of life

Measurements Mean SD

Time awareness,
Visual Analogue Scale
~possible range: 0–10! 5.01 2.38

Time estimation, 13 min. 16.41 5.67
HADS Anxiety 5.92 3.52

Value of 8 or more 22%
Value of 11 or more 12%

HADS Depression 5.72 3.98
Value of 8 or more 18%
Value of 11 or more10%

FACT: Physical ~possible range: 0–28! 19.33 5.98
Item 4: I have pain ~possible range: 0–4! 3.17 1.29

FACT: Social ~possible range: 0–28! 21.94 3.90
FACT: Emotional ~possible range: 0–24! 17.70 4.39
FACT: Functional ~possible range: 0–28! 15.11 6.64
FACT: Total ~possible range: 0–108! 73.9 15.10
FACIT: Spiritual ~possible range: 0–48! 32.31 7.52

Table 3. Partial correlations between time
perception, psychological and spiritual distress,
and quality of life in patients with hematological
malignancies controlling for the effects of age,
gender, and the status of diagnose
(newly diagnose vs. relapsed)

Visual
Rating
Scale

Prospective time
estimation
of 13 min

HADS: Anxiety �.060 .301***
HADS: Depression �.124 .163*
FACT: Physical .202** �.111

Item 4: “I have pain” .011 �.083
FACT: Social .121 �.151*
FACT: Emotional .192** −.233**
FACT: Functional .222** �.129
FACT: Total .265*** �.159*
FACIT: Spiritual .216** −.267***

*p , .1, **p , .05, ***p , 0.01. Significant correlations
are in bold face.
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task, we wanted to know whether the subgroup of
patients classified with a high anxiety level would
differ from the subgroup of patients without anxi-
ety. We therefore compared cancer patients with
HADS values below 8 ~n � 54; no anxiety! with
patients with values above 8 ~n � 29; possible and
clear cases of anxiety; Zigmond & Snaith, 1983!. A
t test for independent samples revealed a signifi-
cant difference between the two groups ~t � 2.1, p �
0.02!. The subgroup of patients with anxiety per-
formed on average ~18.1 min! with longer estimates
in prospective time judgment of a 13-min interval
than patients without anxiety ~15.5 min!.

DISCUSSION

In this study we investigated the association among
time perception, psychological and spiritual well-
being, and quality of life in patients with hemato-
logical malignancies. The subjective passage of time
was slower when patients reported a lower quality
of life and less spiritual well-being. In prospective
time estimation of the 13-min interval, longer sub-
jective ratings were found in more anxious patients
and in patients who reported lower quality of life
and spiritual well-being.

These findings can be explained by the models of
psychological time estimation ~Zakay & Block, 1997;
Wittmann, 1999! introduced at the beginning of
this report and by comparing them with other em-
pirical studies with subjects in special emotional
states, such as depression, boredom, or even social
rejection ~Watt, 1991; Twenge et al., 2003; Bschor
et al., 2004!. In our sample of patients, anxiety and
an overall quality of life, as well as lower spiritual
well-being, but not depression, were associated with
the time domain. The correlations between time
and mood in the range between .2 and .3 ~explain-
ing variance below 10%! were rather low. Although
the strengths of association in the group of patients
with hematological malignancies are not that strong,
a significant categorization can be undertaken, as
demonstrated with the HADS subscale “anxiety,”
where patients with no anxiety had significantly
shorter prospective time judgments than patients
with anxiety.

According to the cognitive model of time percep-
tion, the results could indicate that cancer patients
who show more anxiety and less overall quality of
life focus their attention more on time. Theoreti-
cally, this focus on time can be explained by a loss of
meaning or a fear of the future, that is, impending
death ~Vollmer et al., 2000!. With less meaningful
thoughts in mind, a person’s capacity to distract
himself from attending to time deteriorates ~Twenge
et al., 2003; Wittmann & Lehnhoff, 2005!. Accord-

ing to models of prospective time estimation, atten-
tion to time leads to the accumulation of more
subjective time units ~Zakay & Block, 1997!. Pa-
tients in distress pay more attention to time, result-
ing in longer duration estimates in the prospective
time-estimation task and an overall feeling that
time passes more slowly.

The results of our study indicate that the expe-
rience of the passage of time should be investigated
and taken seriously in psycho-oncological interven-
tions. The feeling that time passes slowly could
indicate psychological distress resulting from an
inability to focus on meaningful thoughts and to
engage in purposeful actions. Patients who are able
to distract themselves during stressful periods of
time experience less distress. The correlations of
the experience of time with spiritual well-being also
indicate that meaning and purposefulness in life
have an impact on subjective time awareness. Pa-
tients who are able to find meaning during their
stay in hospital—a period of time that is character-
ized as being emotionally painful—experience time
as passing more quickly. Our results, therefore,
encourage the employment of meaning-centered psy-
chotherapy in patients with a malignant illness as
a means to positively inf luence psychological well-
being and related subjective experiences ~Breitbart
et al., 2000, 2004!. Our findings also emphasize the
importance of addressing the search for meaning as
a coping factor in dealing with life-threatening
illnesses—not only in terminally ill patients.

The prevalence of anxiety and depression in can-
cer patients varies considerably depending on the
assessment tools, but can roughly be estimated as
lying between 20% and 50% ~Sellick & Crooks,
1999; Skarstein et al., 2000!. Patients with leuke-
mia and lymphoma also develop high levels of anx-
iety and depression ~Montgomery et al., 2003!, but
their scores are lower in contrast to cancer patients
with other diagnoses ~Skarstein et al., 2000!. The
prevalence of depression and anxiety measured with
the HADS in our sample of cancer inpatients with
hematological malignancies ~10% had clear cases of
depression and an additional 8% had possible de-
pression; 12% showed clear signs of anxiety and
additional 9% possible signs! also seems to be com-
parably low. Only a structured psychiatric inter-
view could have accurately revealed mental disorders
in our group of patients. The HADS, however, has
been shown to be a reliable and valid screening
instrument in large samples of patients with phys-
ical illnesses, especially cancer patients ~Montgom-
ery et al., 2003!. Therefore, we used this instrument
as a screening device for the likelihood of affective
disorders. Only the association between time esti-
mation and anxiety was significant, but not the
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association between time estimation and depres-
sion ~although there was a positive tendency!. Fur-
ther research involving different time spans and
other cancer-patient groups should show whether
anxiety in patients with hematological malignan-
cies is, indeed, the predominant mood state that is
related to alterations in the experience of time
passage.

Although there were only mild overall associa-
tions between time perception and psychological
well-being, this study revealed for the first time
that an association actually exists within a group of
patients with hematological malignancies. Further
studies with patients with solid tumors, who suffer
more strongly from depression and anxiety ~Hol-
land et al., 1986; 1988; Green & Austin, 1994!,
should be conducted to find out whether even stron-
ger associations can be revealed and whether de-
pressive mood states can be associated with time
perception. Confirmation of our initial findings could
lead to interesting diagnostic possibilities in psycho-
oncological interventions.

Patients’ personal reports on their experience of
time seem to be a valid, yet only mildly associated,
indicator of a person’s momentary mood state.
Psycho-oncological caregivers usually do not take
patients’ reports on the perception of time into
account ~Gruber et al., 2000!. Related issues of
subjective experience, such as finding meaning and
coping with boredom, both of which are psycho-
social aspects of adjustment to cancer, are emerg-
ing in clinical research ~Passik et al., 2003; Lee
et al., 2004!. The concept of time awareness in this
context could also become increasingly important
as an indicator of success in coping with mental
distress caused by a life-threatening disease. Forms
of distraction to avoid boredom and ways of regain-
ing meaning and purposefulness in life could be-
come more explicit topics in psycho-oncological
interventions, subjective time being one essential
component. Studies with patients suffering from
terminal illnesses who experience the value of time
and its speed of passage even more strongly could
lead to the systematic use of the concept of time
awareness.
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