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In the present study, ratings of the memory of an important event from the previous week on the frequency of
voluntary and involuntary retrieval, belief in its accuracy, visual imagery, auditory imagery, setting, emotional
intensity, valence, narrative coherence, and centrality to the life story were obtained from 988 adults whose ages
ranged from 15 to over 90. Another 992 adults provided the same ratings for a memory from their confirmation
day, when they were at about age 14. The frequencies of involuntary and voluntary retrieval were similar. Both
frequencies were predicted by emotional intensity and centrality to the life story. The results from the present
study—which is the first to measure the frequency of voluntary and involuntary retrieval for the same events—
are counter to both cognitive and clinical theories, which consistently claim that involuntary memories are
infrequent as compared with voluntary memories. Age and gender differences are noted.

Involuntary autobiographical memories are explicit
memories of personal events that come to mind with no
preceding attempt at retrieval (Berntsen, 1996, 2009). Their
counterpart is voluntary autobiographical memories—that
is, personal memories that follow a controlled, strategic
retrieval process. Memory studies have concentrated on
the latter. Only recently have involuntary memories been a
focus of systematic research (see, e.g., Ball & Little, 2006;
Berntsen, 1996, 2009; Berntsen & Hall, 2004; Berntsen
& Rubin, 2002, 2008; Kvavilashvili & Mandler, 2004;
Mace, 2007; Rubin, Boals, & Berntsen, 2008; Schlagman,
Kvavilashvili, & Schulz, 2007). In the present study, we
examine a number of unresolved issues related to involun-
tary autobiographical memories.

Cognitive theorists have considered involuntary auto-
biographical memories as rare. For example, a scientist
wanting to study them “can only sit and wait, hoping for
the improbable” (Miller, 1962, p. 161). Tulving (1983)
argued that successful recall from the episodic memory
system was contingent on being in a retrieval mode. Only
rarely would stimuli in the environment activate conscious
episodic recollections through purely associative mecha-
nisms outside retrieval mode. “Access to, or actualiza-
tion of, information in the episodic system tends to be
deliberate and usually requires conscious effort” (p. 46).
“Few things that we perceive make us think of previous
happenings in our own lives . . . many stimuli that could
potentially serve as reminders or cues, even if prominently
displayed to person, will have no such effect” (p. 169).

Although Mandler (1985) acknowledged that “much of
everyday memory experiences are in fact nondeliberate”
(pp- 102-103), he also observed that autobiographical,
episodic knowledge is generally “deliberate, and con-
sciously accessed, context dependent and ‘remembered,’”
whereas semantic knowledge “is often automatically
available, context free and ‘known’” (p. 94).

Ebbinghaus (1885/1964, pp. 1-2) identified three
basic kinds of memory in his book that launched the ex-
perimental study of human memory: voluntary conscious
memory, involuntary conscious memory, and involuntary
unconscious memory, which he studied using the method
of savings. In contrast, most research on implicit memory
has equated the distinction between conscious and un-
conscious memory with a distinction between intentional
and unintentional retrieval (see, e.g., Schacter, Bowers, &
Booker, 1989; but see Kinoshita, 2001; Schacter, 1987,
for discussions). As a consequence, the category of invol-
untary—but nonetheless conscious—memories is over-
looked (but see Richardson-Klavehn, Gardiner, & Java,
1994). In research on consciousness, spontaneous thought
processes have been studied under a variety of labels,
such as daydreaming (Singer, 1966), fantasy (Klinger,
1971), task-unrelated thought (Giambra, 1989), stimulus-
independent mentation (Singer, 1970), mind wandering
(Antrobus, Singer, Goldstein, & Fortgang, 1970; Small-
wood & Schooler, 2006), and mind popping (Mandler,
1994). However, all of these notions are very loosely de-
scribed in terms of contents. None of them are limited
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to involuntary episodic memories. Therefore, research
on spontaneous thought processes has not challenged the
dominant view among memory researchers that episodic/
autobiographical remembering is typically a controlled
and deliberate process. In short, in modern cognitive psy-
chology, involuntary conscious memories are generally
treated as an exception or a rarity, not because they have
found to be rare empirically, but for purely theoretical rea-
sons (Berntsen, 2009).

In a similar vein, some researchers in clinical psychol-
ogy have argued that involuntary conscious memories are
limited to events with a traumatic and/or negatively stress-
ful content. For example, van der Kolk and Fisler (1995)
studied individuals who were “haunted by memories of
terrible life experiences” (p. 514). The participants were
interviewed about both their involuntary trauma memo-
ries and their memories of nontraumatic events, such as
graduations, birthdays, and weddings. According to van
der Kolk and Fisler, the nontraumatic events were never
remembered involuntarily. However, systematic studies
with less-biased samples have found that involuntary con-
scious memories are indeed common for nontraumatic ex-
periences. In fact, diary studies with online recording as
well as retrospective reports have shown that involuntary
autobiographical memories are more frequently about
positive than negative experiences, thus replicating the
positivity bias that is found generally in autobiographical
memory (see Berntsen, 2009, for a review). Nonetheless,
it is still a widespread idea among clinical researchers that
involuntary memories are more common for negative and
traumatic events than for mundane events, and that the
opposite is true for voluntary autobiographical memories
(see, e.g., Halligan, Clark, & Ehlers, 2002).

Thus, both cognitive and clinical psychologists have
treated strategic (voluntary) retrieval as the standard way
of recalling the personal past and involuntary conscious
memories as an exception. It is against the background
of this long history of speculation in major theories of
memory that we examine our main question of whether
voluntary recall of autobiographical events is more com-
mon than involuntary recall. We did so in the present study
by asking our participants to estimate the frequency of
prior involuntary and voluntary recall of two specific
autobiographical events. The use of the same specific
event for frequency judgments of both involuntary and
voluntary recall has several advantages. The first advan-
tage is related to the use of retrospective judgments of
frequency. Retrospective judgments in general are not as
accurate as online judgments (Ericsson & Simon, 1993).
However, frequency information tends to be encoded
automatically, and retrospective judgments of frequency
for specific remembered events are in general quite good
(Hasher & Zacks, 1979; Hintzman, 2001). The second is
that the task of reporting on specific events is easier and
more directed and should lead to more reliable and valid
results. The terms event and recall have to be clear to the
participant in order to ask questions such as “How many
times did you involuntarily or voluntarily recall any event
during the last week?” However, if we have each partici-

pant first think about one specific event, then the task is
much clearer and the same criteria are likely to be applied
to both the involuntary and voluntary memory. Thus, the
frequency judgments are more likely to be directly com-
parable within each respondent. The third advantage is
that the same events are rated on the frequency of invol-
untary and voluntary recall. Thus, we avoid any possible
confounding of the frequency judgments with the types
of events that people recall involuntarily and voluntarily.
The corresponding disadvantage is that what we tested in
the present study may only hold for the kind of events we
sampled, which were important events.

We used a large stratified sample covering the entire
adult life span, allowing us to consider the additional ques-
tions of whether age and gender interact with the reported
frequencies of the two modes of recall. Studies on the rela-
tion between age and spontaneous thought processes have
yielded mixed results, with some studies demonstrating
an age-related decline in the frequency of task-unrelated
thought (see, e.g., Giambra, 1989, 1993), and other stud-
ies showing that frequency of automatic thought opera-
tions generally increases with age, due to reduced inhibi-
tion (Hasher & Zacks, 1979; Healey, Campbell, & Hasher,
2008; Rubin, 1999). Although involuntary autobiographi-
cal memories may be viewed as a subclass of such sponta-
neous thought processes, it is beyond the scope of the pres-
ent article to discuss possible reasons for these conflicting
findings regarding spontaneous/automatic thought in gen-
eral. We limit ourselves to age differences in the frequency
of involuntary autobiographical memories. Only two stud-
ies on this matter exist. Both suggest that the frequency
of involuntary autobiographical memories declines in old
age (Berntsen & Rubin, 2002; Schlagman et al., 2007).
These studies obtained frequency estimates either through
retrospective reports for involuntary memories in general
(Berntsen & Rubin, 2002) or through online recording of
involuntary memories in diary studies (Schlagman et al.,
2007). Neither of the studies, therefore, examined the fre-
quency of involuntary and voluntary recall for the same
events, as we did in the present study. Furthermore, the
present method is likely to be less cognitively demanding,
minimizing the possibility that some of the age effects
seen in the previous studies reflect that older participants
have more difficulties with the task itself rather than hav-
ing fewer involuntary memories.

In addition to differences in the frequency of invol-
untary and voluntary retrieval, we also wish to examine
differences in underlying mechanisms. Some theories
developed from clinical observations have accounted for
involuntary versus voluntary memories in terms of two
separate memory systems—each with its own dedicated
functions and type of information (see, e.g., Brewin, Dal-
gleish, & Joseph, 1996; Ehlers & Clark, 2000). In spite
of some differences, these dual-systems theories agree
on a distinction between a sensory-perceptual processing
system associated with involuntary recall and a verbal-
conceptual processing system associated with voluntary
recall (Holmes & Bourne, 2008). Because the sensory-
perceptual system is assumed to dominate in response to



FREQUENCY OF VOLUNTARY AND INVOLUNTARY AUTOBIOGRAPHICAL MEMORIES

681

highly emotional events, involuntary memories are argued
to often deal with such events and to be especially focused
on the sensory-perceptual details (e.g., visual impressions)
of the events. In contrast, events (or parts of events) that
have been processed largely through the verbal-conceptual
system are more accessible for voluntary recall. Because
this system often fails to function during highly emotional
events, such events will be harder to access voluntarily. In
addition, voluntary recall will be less sensory detailed and
less emotional than involuntary recall.

In contrast with this view, it has been argued that invol-
untary and voluntary autobiographical memories reflect
the operations of the same underlying episodic memory
system (Berntsen, 2009; Berntsen & Jacobsen, 2008;
Berntsen & Rubin, 2008, Hall & Berntsen, 2008; Rubin,
Boals, & Berntsen, 2008). That is, the two types of memo-
ries differ only with regard to the mechanisms that bring
them to mind at a particular moment, whereas their encod-
ing and long-term maintenance are expected to be sup-
ported by the same mechanisms. For example, emotion at
the time of encoding is expected to enhance the likelihood
of subsequent recall, irrespective of whether retrieval is
involuntary or voluntary. We examined these contrasting
views in the present study by measuring which properties
of autobiographical memories predict their likelihood of
voluntary and involuntary recall. According to the dual-
systems theories, we should expect involuntary recall to be
predicted by the sensory-perceptual and emotional quali-
ties of the memories, whereas voluntary recall would be
predicted by the verbal-conceptual properties, such as the
amount of verbal details. According to the single-system
account, on the other hand, following what we know about
factors increasing the accessibility of autobiographical
memories, the two types of recall would, in general, have
the same predictors, for which life-story relevance and
emotion would be the most likely candidates.

We used the basic-systems model of autobiographical
memory (Rubin, 2005, 2006; Rubin, Schrauf, & Green-
berg, 2003) and the autobiographical memory question-
naire (AMQ) that follows from it, to measure the basic
properties of autobiographical memories in a comprehen-
sive fashion. According to the basic-systems model, the
mind and brain are divided into basic systems, including
vision, audition, olfaction, other senses, spatial imagery,
language, emotion, narrative, motor output, and explicit
memory. Each system has a substantial intellectual his-
tory that has included studies involving neuroanatomy,
neuropsychology, neuroimaging, cognitive-experimental
psychology, and individual differences research (see
Rubin, 2006, for a review). In the present context, the
model is especially relevant for disentangling the verbal-
conceptual (e.g., language and narrative) versus emotion
and sensory-perceptual properties (e.g., visual and spatial
imagery) of autobiographical memories and their differ-
ential effects as predictors for involuntary versus volun-
tary recall, thereby assessing the validity of the theoretical
claims reviewed earlier.

In addition, because the present study involves a large
stratified sample of all adult ages, it also allows us to ex-

amine how the characteristics of autobiographical memory
measured by the AMQ, in addition to the frequency of in-
voluntary and voluntary retrieval, change over the adult life
span. We examined this for several reasons. Since ratings
of the properties of autobiographical memories are com-
monly used in life span studies, it is important to know
whether any age differences found are due to the particular
issues involved in an experiment, or whether they are due
to general age trends in the way various scales are used.
In addition, if developmental changes occur in some—but
not all—scales, these occurrences can give clues into how
various processes change over the life span. In studies with
undergraduates, metacognitive judgments of reliving and
belief in autobiographical memories have been predicted
by different memory properties (Rubin et al., 2003; Rubin,
Schrauf, Gulgoz, & Naka, 2007; Rubin & Siegler, 2004).
Because the present study involved a large representative
sample covering the entire adult life span, it allowed us to
examine the generalizability of these findings. At the same
time, the validity of the present survey findings will be sup-
ported to the extent that they replicate results obtained in
laboratory studies.

EXPERIMENT 1
A Survey

Method

Design

We examined memory for two different personal events. In one
sample, we asked respondents to think of an important personal event
from the week before the recall. This question used a fixed, short
retention interval, purposely confounding the age of the respondent
at encoding and retrieval. From this question, we had reports of re-
cent autobiographical memories that were encoded and retrieved by
people who varied in age. A second sample of respondents retrieved
a remote autobiographical memory encoded in early adolescence,
at about age 14. This question provided data on how an event in
youth is remembered over a lifetime by unavoidably confounding
age at retrieval with retention interval. When compared with the first
question, this question allowed an initial attempt at separating age
differences in encoding and retrieval.

In order to find an event that would be experienced by most re-
spondents and still recalled to some extent, we took advantage of
the existence of a personal landmark event in Danish culture: con-
firmation day. Confirmation day occurs on a religious holiday in the
spring. Itis preceded by 1 year of weekly preparation classes that take
place during ordinary public school classes, as well as by obligatory
attendance of church service once or twice a month. Following the
confirmation church service, there is a party for the extended family
and friends with speeches and songs composed in honor of the con-
firmed youth. The following Monday is an official school holiday in
which groups of confirmed youths go to a city or amusement park to
spend their confirmation presents on their own as “adults.” It is the
major rite of passage in Danish culture. Young people with a differ-
ent religious or cultural background who do not have a confirmation
often have a “nonfirmation” party in order not to feel too socially
isolated from their peers. Confirmation normally takes place when
the person is between 13 and 14 years old. In the state church of Den-
mark, to which 89% of the population of Denmark belonged in 1990,
when our youngest respondents were born (www.km.dk), confirma-
tion day marks entry into adulthood. Thus, it is an important day, even
for those who observe it with their peers but not as a religious event.
Through an initial screening question, we excluded respondents who
reported they had not had a confirmation day or a similar “nonfirma-
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tion” celebration. We therefore expected and found this event still to
be recalled at long retention intervals.

The main goal of the present study is to measure the relative fre-
quency of voluntary and involuntary memories. To make the task as
easy as possible for a general population, we asked each person about
only one event. For half of our participants, it was an important event
from last week; for the other half, it was confirmation day. On the
basis of the theoretical speculation we reviewed, we chose important
events in order to increase the frequency of what was expected to be
arare occurrence so that we could avoid floor effects. Reports about
confirmation day are more difficult because they ask participants to
average over their entire adult life spans rather than over a period of
days; thus, they might be considered less reliable. However, having
two very different events allowed us to begin to check and general-
ize our results, as well as to begin to examine differences in the
ages of the participants at the time of encoding. Because the events
were so different, if they provided similar results, we would be in
a good position to generalize to other important events. However,
if we obtained differences, it would be difficult to say exactly why
they occurred, so we limited our theoretically relevant comparisons
between the two events to noting where differences occurred that
limited our ability to generalize.

We use a fixed order of questions, as we have done in all of our
other studies using similar questions (see e.g., Berntsen & Rubin,
2008; Rubin, Boals, & Berntsen, 2008; Rubin et al., 2003), to obtain
an order that minimizes the possible interactions among the questions
and avoids introducing random variance across respondents caused
by changes in order. This decision, which is also made in all standard-
ized questionnaires, meant that some of our results might have been
due to the particular order we used. Because we were using a general
population, we asked a series of questions to have participants de-
fine, focus on, and elaborate a single event before turning to our key
questions about the frequency of involuntary and voluntary recall.
Because we wanted to ensure that we did not get reports of voluntary
recalls in our involuntary question, we asked about the frequency of
voluntary recall first in a manner that stressed the willful recall of the
participant. Next, we asked about the frequency of involuntary recall,
clearly contrasting it from voluntary recall and using a more passive
construction in which the memory comes to the participant instead
of the participant’s searching for the memory.

Participants

A representative sample of 2,020 Danes between the ages of 15 and
96 years participated. Forty respondents who did not provide answers
to three or more questions were excluded from the analyses. Table 1
shows the number and gender of remaining respondents sorted into
seven age groups for each of the two events we used. Respondents
were selected from all geographic areas of Denmark, except Green-
land and the Faroe Islands. All respondents were able to speak and un-
derstand Danish. In each household, 1 or 2 respondents were randomly
selected via a combined criterion based on the number of household
members above age 14 and their birthdays. In Denmark, for research
not involving sensitive topics, 15-year-olds providing anonymous data
can give consent and participate in survey research and are routinely
sampled. Permission to include the data of the younger respondents

was granted by the Duke University Institutional Review Board for the
Protection of Human Subjects in Non-Medical Research.

Procedure

Data were collected as part of a telephone survey by TNS Gal-
lup, Denmark. The response rate for the entire survey was 58%.
The questions of relevance for the present study were preceded only
by demographic questions in the survey. The respondents were in-
formed that the purpose of the present study was to obtain informa-
tion about memories and that no financial or political interests were
involved. Only respondents who responded to an initial screening
question that they had had a confirmation day or a similar celebra-
tion were included in the procedure that follows. All questions also
included a “do not know” option, which was not read to the respon-
dents, but was used only if the respondent stated to the interviewer
that he or she did not know the answer to the question. “Do not
know” responses were coded as missing data.

Respondents were read the following introductory instructions.
Depending on whether the respondent was in the recent or remote
condition, they received one of the two options shown in square
brackets. “The following questions are part of research on how
memory works. I will ask you some questions on how you remem-
ber. I will not ask about what you remember. Thus, I will not ask
you to describe the contents of your memories. I will ask you to
think back upon an important event that you can remember from
[your confirmation day /or/ last week]. It has to be an event that
you personally experienced [on your confirmation day. /or/ on a
particular day. If you do not think that you have had an important
event within the last week, please choose a somewhat important
event from the last week]. It has to be an event that you personally
have experienced. Try to remember the event as well as you can.
When you have brought the memory to mind, we will continue.”
Here, the interviewer paused for a few seconds. The Danish term
for memory that we used roughly corresponds to the English term
recollection.

Following the instruction, all respondents were asked the same 11
questions about their memories in the order that appears in Table 2.
Each question had five labeled responses, which we coded with the
numbers 1 to 5 in our data analysis. Note the keywords, which we
use to refer to the question.

Results

We begin the Results section with our analysis of the
key issue: the relative frequency of involuntary and vol-
untary memories. We next turn to other questions that are
more peripheral to our research goals, but which our data
nonetheless can help to clarify. We use multiple regres-
sions to ask which of our other variables predict the fre-
quency of involuntary and voluntary memories in order to
see whether the frequency measures are similar in ways
other than their mean levels. We specifically want to ex-
amine predictions from dual-systems theories (Brewin
et al., 1996; Dalgleish, 2004), according to which emo-

Table 1
Demographics
Remote Memory Recent Memory
Age Group n Mean Age % Female n Mean Age % Female
15-24 132 19 52 132 19 60
25-34 185 30 54 148 30 53
35-44 201 39 53 204 40 53
45-54 186 49 54 177 50 59
55-64 147 59 59 174 59 59
65-74 88 69 56 95 69 58
75-96 65 79 75 46 81 57
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Table 2
Questions Asked to the Respondents About Their Memories and Keywords Used to Refer to the Questions
Question Scale Keywords
1. When I recollect the event, it is as if I am reliving it: not at all / vaguely / somewhat / clearly / as clearly as if it were reliving
happening now.
2. When I think of the event, I can see with my mind’s eye not at all / vaguely / somewhat / clearly / as clearly as if it were visual
what took place: happening now.
3. When I think of the event, I can remember the sounds that not at all / vaguely / somewhat / clearly / as clearly as if it were auditory
are connected with the memory: happening now.
4. When I think of the event, I can remember the surroundings ~ not at all / vaguely / somewhat / clearly / as clearly as if it were setting
where it took place: happening now.
5. The emotions I have when I recall the event are: not at all intense / vaguely intense / somewhat intense / intense /  intensity
very intense.
6. The emotions I have when I recall the event are: extremely negative / negative / neutral-mixed / positive / ex- valence
tremely positive.
7. When I think about the event, I remember it as a coherent, totally disconnected / somewhat disconnected / somewhat con- coherence
connected event, not as a collection of isolated, discon- nected / connected / totally connected.
nected fragments:
8. The remembered event could be a part of my life story: not at all / as a very minor detail / as a detail / as an important life story
part / as a very important part.
9. I believe that the event really took place the way I remember ~ my memory may be completely wrong / may be partly wrong / belief
it, and that I did not imagine anything or invent anything may be wrong regarding certain details / is almost completely
that did not take place: correct / is completely correct.
10. Since it happened, I have willfully thought back to the event  never / seldom / sometimes / often / very often. voluntary
in my mind and thought about it or talked about it:
11. Has the memory of the event suddenly popped up in your never / seldom / sometimes / often / very often. involuntary

thoughts by itself—that is, without your having attempted
to remember it?

Note—To contrast to Question 11 on involuntary memory rehearsal, Question 10 on voluntary rehearsal was formulated clearly to refer to only

voluntary retrieval.

tion, sensory imagery, coherence, and life story would be
differentially related to voluntary and involuntary recall.
We then predict our belief and reliving measures to com-
pare the present data with those collected in a laboratory
setting to ensure that the present results are comparable.
In the next section, we briefly examine the effects of the
respondents’ age, gender, and our two different events.
Data collected in a laboratory setting comparing younger
with older adults have shown that older adults tend to rate
properties of their memories, such as those presently mea-
sured, more highly. We can investigate that finding using
a continuous range of ages and a more representative
sample of people. Similarly, there is literature on gender
differences in autobiographical memory that our data can
address (Bauer, Stennes, & Haight, 2003; Davis, 1999;
Seidlitz & Diener, 1998). Because our two events differ in
ways that make them hard to compare, we include events
as a factor in ANOVAS to ensure that our results hold over
both events and to allow us to combine data from analyses
in which events do not produce interactions. However, we
can still draw limited conclusions from any differences.

The Frequency of Voluntary and
Involuntary Memories

The overall distribution of frequency responses to in-
voluntary and voluntary recall of the two events are shown
in Figure 1. As is illustrated by this figure, the frequency
estimates of the two types of recall are strikingly similar.
To provide more detailed analyses, the life span pattern of
the means of the frequencies is presented in Figure 2. The
seven age groups in Table 1 that were used to describe our

respondents were used to plot data in Figure 2. We did an
ANOVA with the type of event (recent vs. remote), age
group, and gender as between-subjects variables and the
type of rehearsal (involuntary vs. voluntary) as a within-
subjects variable. With nearly 2,000 respondents, the main
effects of frequency of involuntary versus voluntary re-
hearsal (2.72 vs. 2.86, or 0.14 units on a 5-point scale)
[F(1,1944) = 33.76, n2 = .00], recent versus remote event
(3.25 vs. 2.33) [F(1,1944) = 345.32, »2 = .12], and gen-
der (2.64 male vs. 2.91 female) [F(1,1944) = 35.99, 2 =
.01] were all significant at the .0001 level. The effect of
age group was not significant at the .05 level (2.80, 2.78,
2.79,2.85,2.77, 2.86, and 2.59) [F(6,1944) = 0.72, n2 =
.00]. There was one significant interaction: involuntary
versus voluntary recall by recent versus remote event
[F(1,1944) = 9.18,p < .01,5% = .00]. As seen in Figure 2,
this is caused by a larger difference in the recent events.
A surprising and noteworthy finding is that the fre-
quency and life span patterns of the involuntary and
voluntary rehearsal are very similar for both events. In-
voluntary memories are slightly less frequent than volun-
tary memories, but they are not much rarer as would be
expected from the literature. Several points follow from
these observations. First, although involuntary memories
tend to be viewed as rare occurrences, in the present study
they are not and are roughly as common as voluntary re-
hearsal. Second, the frequency of involuntary memories
does not decrease over the life span. From Figure 2, it
appears that for the oldest participants, there is a drop in
involuntary and voluntary memories for the recent event
and for involuntary memories for the remote events. How-
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Figure 1. Histograms of the frequency of involuntary and voluntary rehearsal. The left panel is
for confirmation, the right for an important event from the last week: 1 = never, 2 = seldom,3 =

sometimes, 4 = often, S = very often.

ever, there is no main effect or interaction with the age of
the respondents, and if the frequencies of involuntary and
voluntary recall of the oldest participants are compared
with those of the previous two age groups, none of the
differences are significant [the largest F' was F(1,283) =
1.92, p = .17]. Third, both the involuntary and voluntary
rehearsals were to an event that was recalled voluntarily
before any ratings took place. In the case of the recent
event, it was selected voluntarily by our respondents from
among all events of the preceding week as being impor-
tant. Thus, if voluntary and involuntary retrieval worked
on qualitatively different mechanisms, the estimates of
the frequency of involuntary recall would be lowered by
our procedure because the events were selected either by
the respondents (for the recent event) or by the researchers
(for the remote event) to be easily recalled voluntarily.

Predictors of the Frequency of Involuntary and
Voluntary Memories, Belief, and Reliving

Table 3 presents multiple regressions. To investigate the
frequency of involuntary retrieval, we compared it with will-
ful voluntary retrieval of the event using the independent
variables of visual, auditory, setting, intensity, valence, co-
herence, life story, age, and gender, although only variables
that entered at the p < .05 level are shown. The frequencies
of involuntary and voluntary rehearsal are similar in their
mean values and in the distribution of responses. They are
also the most highly correlated among all our correlations
(.64 for the recent and .59 for the remote event). We there-
fore wanted to see whether the same variables would predict
them. Initially, for involuntary we removed voluntary, and for
voluntary we removed involuntary. The best predictors of in-
voluntary and voluntary were remarkably similar. Therefore,
we tried a stronger test in which we included voluntary as
a predictor of involuntary, and involuntary as a predictor of
voluntary to ensure that the similarity was not just caused by
the high correlation between involuntary and voluntary. The
results remained the same, with a decrease in the weights of
the other predictors. The main finding from this analysis is
that with or without the measures of frequency predicting
each other, emotional intensity and life story are consistent
predictors of both involuntary and voluntary. Thus, the same
measures predict the frequencies of voluntary and involun-

tary memories, suggesting that similar mechanisms underlie
the frequency of recall, which is contrary to dual-systems
theories.

Reliving and belief can be seen as metacognitive judg-
ments that are based on the processes measured by the
variables used to predict voluntary and involuntary (Rubin,
2005, 2006). We have therefore chosen reliving and be-
lief as the dependent variables for multiple regressions in
earlier laboratory studies. Doing this allows us to test the
generality of those results in the present article by using a
wider range of participants, and to ensure that the method
of using a survey with only one memory per respondent
does not produce results fundamentally different from
those from laboratory studies. The present results repli-
cate findings from studies using undergraduate samples
(Rubin et al., 2003; Rubin & Siegler, 2004), including
those from Japan and Turkey (Rubin et al., 2007). In gen-
eral, the independent variables differ for the dependent
variables of reliving and belief, but there are similar inde-
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Figure 2. Mean responses on 5-point rating scales for the fre-
quency of voluntary and involuntary recall of the remote event of
confirmation and of a recent important event from the last week:
1 = never, 2 = seldom,3 = ti 4 = often, 5 = very often.
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Table 3
Multiple Regression Analyses for Reliving, Belief, and Frequency of the Involuntary Memory
Beta Weights for Independent Variable

Dependent Variable Visual  Auditory  Setting Intensity = Valence Coherence Life Story  Voluntary*  Age  R?
Involuntary ~ Recent .10 .14 .56 .06 .44
Remote .05 .05 .09 .05 12 46 40

Voluntary Recent .14 .07 12 S1 —.10 45
Remote .07 .09 15 A5 41

Reliving Recent 41 19 13 A2 .06 .37
Remote 32 12 25 .08 A5 06 43

Belief Recent 11 27 .07 .08 .12
Remote 15 .20 100 18

Note—There are between 942 and 953 observations in each regression equation.

of voluntary.

pendent variables and weighting for the two events. In par-
ticular, reliving is predicted best by visual imagery and by
other sensory variables (in the present study, auditory and
emotional intensity), whereas belief is predicted less well
by cognitive variables in general and depends most on set-
ting and narrative coherence. Thus, these findings provide
converging evidence for the laboratory studies with under-
graduates and give us more confidence in the analysis of
the novel questions asked in the present article.

General Effects of Age, Event, and Gender on
Other Properties of Autobiographical Memory

Changes over the life span. Table 4 presents corre-
lations with the age of the respondent. The correlations
are mostly positive, are not large, and tend to be larger for
the recent event. In fact, all of the significant correlations,
with the exception of valence for the remote memory, are
positive, suggesting that as the respondents increase in age,
the ratings also increase—a result that is consistent with
that of Rubin and Schulkind (1997). In studies of cognitive
aging that sample only a younger and an older age group
near the extremes of our range, this small correlation can
lead to moderate differences in the overall ratings.

Difference between the two events. The results of
the 2 (recent vs. remote event) X 2 (gender) ANOVAs on
all measures are presented in Table 5. We contrasted an
important, culturally sanctioned event from youth with
whatever event in the last week was most important to
the respondent, so comparisons are limited because of the
major differences in the events. There are often substantial
differences between the memories of the two events, with
the recent event memories being rated higher, except for
valence. The biggest differences, in terms of %2, are in the
frequency of voluntary and involuntary rehearsal and in
auditory imagery.

Gender. Table 5 also provides a quantitative measure
of the gender differences from the same 2 X 2 ANOVAs.
The interaction of event and gender is small. It is statisti-
cally significant for only three measures, even at the un-
corrected p < .05, with over 1,900 observations; none of
these interactions had an #?2 as large as .01. Thus, in the
present study, we can examine gender independently of
the particular event being measured. The largest effects
of gender are on emotional intensity, coherence, life story,
the frequency of voluntary retrieval, and the frequency of

*Voluntary was replaced by involuntary for predictions

involuntary retrieval. The coherence, life story, and fre-
quency of voluntary rehearsal measures can be seen as
part of the narrative organization of the memory and thus
can be considered consistent with previous studies show-
ing gender differences in narratives of autobiographical
events (Pillemer, Theresa, & Sanborn, 2003). Higher emo-
tional intensity is consistent with previous work showing
a tendency of women to focus more on emotional aspects
of the past and to be more expressive about them than are
men (Bauer et al., 2003; Davis, 1999; Seidlitz & Diener,
1998). The greater frequency of involuntary memories in
females is a novel finding.

EXPERIMENT 2
Order Effects

In order to check that our use of only one order for the
questions about the frequencies of voluntary and involun-
tary memories did not affect our conclusions, we did a small
study using both orders. Half of the participants answered
the frequency question in the order involuntary—voluntary,
the other half in the order voluntary—involuntary.

Method

Based on the procedure for Experiment 1, in Experiment 2, 60
Duke University Undergraduates between the ages of 18 and 22 read
the same instructions as were given earlier for the recent event and
answered the same questions about the frequency of involuntary and
voluntary retrieval.

Table 4
Correlations With Age at Recall
Event
Measure Remote Recent

Involuntary —.04 .08*

Voluntary —.02 —.02

Reliving .09 197

Belief 137 A3

Visual .02 14

Auditory .02 23

Setting —.01 .08™

Intensity .04 22

Valence —.14" .08™

Coherence .06 6™

Life story .00 .08"*
Note—All correlations have between 972 and 990 df.  *p <.05. “p<
0L **p < 0001
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Table 5
Means of Autobiographical Memory Properties As a Function of Gender and Event Type
Gender Event Interactions
Measure Male  Female F n?  Remote  Recent F n? F
Involuntary ~ 2.57 2.84 37.65"" .02 231 3.14 29559 13 5.27"
Voluntary 2.71 2.98 39.78" .02 2.36 3.37 431.38™* 18 2.93
Reliving 3.58 3.69 6.70" .00 3.38 3.90 119.10"* .06 0.80
Belief 4.32 434 0.45 .00 4.22 4.44 40.43** .00 0.38
Visual 3.91 3.98 3.96" .00 3.69 4.21 174.05"™ .08 3.64
Auditory 2.96 3.04 331 .00 2.46 3.55 327.84"™ 14 0.01
Setting 4.25 430 2.95 .00 4.17 4.40 44.73* .02 0.58
Intensity 3.19 3.53 45.46™ .02 3.08 3.69 13936 .06 0.11
Valence 3.77 3.88 5.00" .00 3.90 3.77 8.73* .00 4.60"
Coherence 3.75 3.96 25.38™* .01 3.60 4.13 146.98™ .07 0.21
Life story 2.65 3.03 48.68"*" .02 2.79 2.93 6.46™ .00 4.00"

Note—All F's have 1 df'in the numerator and between 1,949 and 1,972 dfs in the denominator. #2s for all interac-

tions were .00. *p <.05. *p <.0l.

Results and Discussion

The mean ratings for the involuntary and voluntary
memory frequency questions were 3.07 (SD = 0.98) and
3.30 (SD = 0.88) for the participants who answered the
involuntary question first. The mean ratings for involun-
tary and voluntary were 2.87 (SD = 1.14) and 3.17 (SD =
0.79) for the participants who answered the voluntary
question first. Using a 2 X 2 mixed-design ANOVA with
involuntary versus voluntary memory as a within-subjects
factor and order as a between-subjects factor, there was a
main effect of involuntary versus voluntary [F(1,58) =
4.98, p = .03] that was caused by involuntary memories
having a lower mean rating (2.97 vs. 3.23). There was no
effect of order [F(1,58) = 0.60, p = .44] or their interac-
tion [F(1,58) = 0.08, p = .78].

The difference between the ratings of the frequency
of involuntary and voluntary memories does not signifi-
cantly differ in the two orders, supporting our use of just
one order in Experiment 1. The difference between invol-
untary and voluntary memories is similar to the difference
for the recent event for younger age groups shown in Fig-
ure 1, providing converging evidence with Experiment 1.

GENERAL DISCUSSION

The most striking findings in the present study are the
frequencies of involuntary versus voluntary autobiograph-
ical memories. We have shown that when measured retro-
spectively for the same events, involuntary and voluntary
memories are rated as having highly similar frequencies.
Moreover, this pattern is consistent across the life span
and occurs when measured for a recent and a remote
event. This finding challenges the idea that voluntary re-
call is the standard mode of recalling the personal past.
Instead, it seems that the involuntary and voluntary mode
are two different ways of reviewing past events that may
be equally frequent in daily life. Importantly, the present
study also showed that the frequencies of these two modes
of recalling past events are predicted by the same memory
characteristics (especially emotional intensity and rele-
vance to the life story). This result disagrees with dual-
systems views (see, e.g., Brewin et al., 1996; Dalgleish,
2004) and agrees with the view that the two modes of recall

**p <.0001.

are affected similarly by mechanisms related to encoding
and maintenance (Berntsen, 2009; Berntsen & Jacobsen,
2008; Rubin, Boals, & Berntsen, 2008). The findings are
consistent with the view that differences between invol-
untary and voluntary autobiographical memories on phe-
nomenological qualities shown in previous studies (e.g.,
Berntsen & Hall, 2004) are most likely to be explained in
terms of their dissimilar retrieval mechanisms—that is,
associative versus strategic recall—rather than in terms
of encoding and maintenance factors (Berntsen, 2009;
Berntsen & Jacobsen, 2008).

The present study did not replicate previous work show-
ing a decline in involuntary memory with age (Berntsen
& Rubin, 2002; Schlagman et al., 2007). The lack of such
a decline may reflect that the questions used in the pres-
ent study to measure involuntary memory were easier to
answer than were the ones used in previous surveys (e.g.,
Berntsen & Rubin, 2002) in that the present questions were
asked about the frequencies of such memories in relation
to a particular event and not for events in general. Follow-
ing this explanation, the lower frequencies among older
participants observed in previous work may have reflected
that they had greater difficulties at remembering prior in-
cidences of having involuntary memories when answering
retrospective, open-ended questions, as opposed to their
having less involuntary memories then did younger par-
ticipants. Differences with diary studies (Schlagman et al.,
2007) may have been due to age changes in the ability to
do the dual task of keeping diaries of involuntary memo-
ries during ongoing daily activities. The present findings
can be seen to agree with research showing no differences
between young and old subjects with regard to automatic
retrieval processes leading to increased interference effects
in priming studies (Ikier, Yang, & Hasher, 2008).

In addition to the main findings on the frequency of in-
voluntary memories, we replicated past laboratory results
using a survey method requesting ratings in response to
one specific memory in a more representative and diverse
population. These results include the increase of ratings
of the phenomenological properties of autobiographical
memories with age (Rubin & Schulkind, 1997) and the
prediction of the metacognitive judgments of reliving and
belief (Rubin et al., 2003; Rubin et al., 2007; Rubin &



FREQUENCY OF VOLUNTARY AND INVOLUNTARY AUTOBIOGRAPHICAL MEMORIES

687

Siegler, 2004). We also replicated and extended findings
on gender, including the finding that females have slightly
easier access to emotional events and are slightly more
inclined than males to voluntarily rehearse and narrate
their personal past (Bauer et al., 2003; Davis, 1999; Pil-
lemer et al., 2003; Seidlitz & Diener, 1998). In addition,
we showed a similar gender effect for the likelihood of
recalling experiences through involuntary recollections.
This novel finding may reveal one contributing factor that
helps explain why females more frequently than males de-
velop posttraumatic stress disorder even for similar events,
since highly emotional intrusive involuntary recollections
are an important characteristic of this disorder (American
Psychiatric Association, 2000; Rubin, Berntsen, & Bohni,
2008; Tolin & Foa, 2006).

Finally, the use of both a recent and a remote event
helps us to isolate age effects of encoding and retrieval.
We obtained similar effects with both events. The one ex-
ception is that there is more of an increase with the age of
the respondent in many rating scales for the recent than
for the remote event, which can be reasonably attributed
to the offsetting effects of the increased retention interval
for the remote event. From these results, it is improbable
that the effects we report in the present article are due
mainly to lifespan changes in encoding. This is because
for one event, encoding was always from youth, and for
the other, it changed with the age of the respondent.

In summary, a large representative sample of respondents
estimated the frequency of involuntary and voluntary auto-
biographical memories for the same event. Independent of
whether the event was recent or remote, and independent
of the ages and genders of the respondents, they estimated
involuntary memories to be about as frequent as voluntary
memories. Thus, in order to get anything approximating
a complete picture of the workings of episodic memory,
of how often events are rehearsed, and about how they are
cued, we need to study both forms of retrieval.
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