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The Day-Residue and Dream-Lag Effects:
A Uterature Review and Limited Replication
of Two Temporal Effects in Dream Formation

Tore A. Nlelsenl,) and Russell A. Powell2

KEY WORDS: drcamiol. day residue; drca.-Ial effect; chrooobiololY. ioCradiaD rhythm;
aulObiop'apllil:al memory.

INTRODUCTION

Most dream researchers accept the assumption that dreaming proc:eeda from
prior experience, whether that experience took place in the recent or remote put
(e.g., Freud, 1900; Foulkes, 1985; Hobson, 1988). In other words, it is widely ac-
cepted that a temporal delay of some duration stands between the oc:c:urrence of
a waking experience and its subsequent inclusion in a dream. Although the pa-
rameters characterizing such temporal delays have not been well-studied, there is
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evidence that temporal delays are described by at least two kinds of effect: 1) a
day-residue effect, in which an event occurring on the day immediately preceding
the dream is incorporated into the dream, and 2) a dream-lag effect, in which an
event occurring about one week prior to the dream is subsequently incorporated
into the dream. Below we review research relevant to these two effects.

De Day-Residue Effect
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PI&- t. Perccot oC mams with iaaxpontions II, ICmponI delay (8d8pICd Crom J-. 1979).repressed
indispensable

(1979) kept records of his dreams and daytime events over a period of several years
and selected all dreams for which prior associated events could be accurately dated
(N = 130). A frequency distribution of the temporal delays between the events
and their occurrence in the dream (Figure 1) indicates that he classified 34% of
his dreams as containing day residues.

1be variable estimates of the occurrence of day residues in these three sin-
gle-participant studies may be largely due to a methodological difference, specifi-
cally, that each investigator searched for potential incorporations over a different
length of temporal interval preceding the dream. In at least tWO of these data sets
there is consistency in the relative proportions of incorporation for the tWO days
immediately preceding the dream. Specifically, although Jouvet apparently searched
for incorporations over the 14-<1ay period prior to the dream, relative proportions
of incorporation for days 1 and 2 prior to the dream alone were 64% and 36%
respectively. Similarly, although Epstein apparently assessed incorporations over the
4-day period preceding his dreams, relative proportions of incorporation for days
1 and 2 were 65% and 35%, respectively. In other words, in these tWO studies the
probability of a dream incorporation 2 days after an event was roughly one-half of
the probability of a day residue. Hartmann's results can not be reassessed in this
manner, but his results may reflect the fact that he restricted his search for incor-
porations almost exclusively to the l-<1ay interval preceding his dreams.

Results from experimental studies provide estimates of the day-residue effect
that are similar to those from single-participant studies. In one study (Davidson &
Kelsey, 1987) pairs of diary sheets and dream reports collected from 40 subjects
over 3 days were scored for incorporations. Dreams were paired either with diary
sheets from the prior day or with diary sheets selected at random. Incorporation
ratings for diary sheets from the prior day were found to be greater than zero
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significantly more often (70%) than dreams paired with diary entries seJected at
random. This estimate of 70% is similar to the prior estimates of 64% and 65%
derived from the sing1e-participant studies. Similarly, the estimate of incorporation
for dWy sheets chosen at random (34%) is similar to the prior estimates of 36%
and 35% for events occurring two days prior to the dream. Moreover, because the
conbOl oompari8ons in this study were randomized, the result sugests that the
estimates for incorporations for day 2 prior to the dream which was derived from
the single-participant studies may be attributable to chance facton in the incorpo-

ration rating procedures.
A study of the REM dreams of 4 participants sleeping for 10 nights each in

a laboratory (Verdone. 1965) also supports the existence of a day-residue effect.
Participants rated dreams on a sca1e of temporal reference varying from 'earlier
this evening' to 'Oller 5 yean 810" Of 196 dreams. 22% referred to day residues,
i.e., to the combined categories of 'earlier this evening' and the 'past day'. This
value is about 4 times greater than the value for the 'day before' category. However,
the estimates of incorporation are 70% and JO% when the 'earlier this evening'
references are dropped on the assumption that these values reflect artificially in-
creased dreaming about the laboratory experiment. These estimates are very similar
to thole from the Davidson and Kelsey study (70% v. 34%), the Jouvet study (64%
v. 36%), and the Epstein study (65% v. 35%).

In summary, the resuJts of both single- and multiple-participant studies con-
verge in SUPPOrtins the existence of the day-residue effect. These results suggest
that dreams are about twice as likely to incorporate events that occurred the day
before the dream (65-70%) as they are to incorporate events that occurred two
days before the dream (30-35%).

The Dream-Lq [Ired

It is often reported anecdotally that dreamilll incorporates a daytime event
after a delay of more than a single day has elapsed since that event However, the
exact durations of such delays are typically not specified. Freud (1900), too, asserted
tbat abstract. affective structures in dreams ('wishes') could be traced as far back
as to eady cbildhood experience, although he rarely demonstrated specific examples
of these in his analyses of dreams (Jones, 1980). The little research that is available
on the question of temporal delays. however, is consistent in suggesting that dream-
ing may sometimes draw upon daytime events that took place about 1 week prior
to the dream, an effect we refer to as the 'dream-Iag' effect (Nielsen & Powell,

1988; 1989).
In the study by Verdone (1965) described above, categories which did not

define the day-residue effect accounted for 789(, of the temporal ratings. By far

tbe molt frequently selected of these was the 'pasa week', which accounted for 23%
of reports. This predominance of material from the prior week is generally consis-
tent with the dream-lag effect. Results from the study by louvet (1979) are also
consiltent with a dream-lag effect. He reported a peak in dream incorporations of
waking experience on day 9 following daytime events (see Figure 1). In a second
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anaJysia of his own dreams, he reported incorporations which were recorded after
he had abruptJy changed surroundings for a specified period of timc-either leaving
home for u;p. of from S to 20 days or returning home after sudt tripa. On aver&gc.
his dreams onJy began to incorporate features of the changed surroundings 7.8 days
after leaving home for a trip and 60S days after returning home from the trip. These
values are very similar to that proposed for the buic dream-Ia& effect.

Jouvet (1979) suuested that his analyses demonstrated the existence of two
qualitatively different types of memory process. The first is a relatively short-term
procca which is responsible for the day-residue effect and which seems to preserve
no information about physical features of the daytime environmenL The second is
a relatively long-term process which is responsible for the observed incorporation
delay of 7-8 days and which reproduces features of spatial layout of the daytime
environment. This intriguing hypothesis remains to be tested on a larger sample of

participants.

ExperimentalRecen I Tests or tbe Day-Residue and Dream-La. meets

We addressed the question of the day-residue and dream-lag effects in a series
of experiments that made use of a longitudinal home dream diary method (Nielsen
& Powell. 1988; 1989). In the first study, 69 undergraduates recx>rded dreams for
a period of one week then retr'OlpeCtMly listed all important events that had oc-
curred during that week. Judges subsequently selected one event from each list and
rated the extent to which each puticipant's dreams incorporated it. Incorporations
were found to be described by a quadrabc sinusoid, with signifICantly higher degrees
of incorporation being rated for dreams recorded on days 1 and 6 after the event
than for dreams recorded on days 2 and S after the event. Both a day-residue and
a dream-lag effect were thus sugested by this pilot study.

In an attempted replication, we selected 7-day home diaries from a study that
had been completed a year before the dreaJn.1ag hypotheses were conceptualized.
thus assuring that the dream reports were free from some sources of experimenter
bias overlooked in the prior study. The dreams were recorded by 34 self-reponed
high dream recallers who had previously slept one night each in the sleep labora-
tory. Judges rated the extent to which each participants' dreams incorporated as-
pects of their laboratory experience. Analyses revealed only a weak day-residue
effect, but the 6-day dream-lag effect was replicated. The pattern of incorporation
scores ~ the 7-day period were also found to be described significantly by a
Nlh~ """'"

These results sugested, among other possibilities, that the dream-lag effect
may be I function of some infradian proc:eu with a recurrent period (e.g., Lerman,
1985). It prompted us to predict (Nielsen &: Powell, 1989) that with home diaries
maintained over a 2-week period. incorporation peaks would be found in dreams
recorded I, 6, and 12 days following a significant daytime event. The latter predic-
tion was tested-and panially confumed-in the replication study reponed below.

To summarize, the few available studies examining dream incorporations of
daytime events after intervals of more than one day after the event are consilient
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with the notion of a dream-lag effect with a delay of about 6-8 days. However, a
number of methodological problems are unresolved in these studies. Thus. we at-
tempted another replication of the day-residue and the dream-lag effects using
dream collection and rating procedures that improved upon some of the problems

inherent in prior studies.

METHOD

RESULTS

'The number of recalled dreams decreased from a high of S9 on Day 1 to a
low of 11 on Day 14 (M .. 424/Day). As in our previous experiments, the number
of dream reports rated as greater than 0 out of 9 by at least one judge was relatively
low for aU Days (16.6% of reports) as was the overall mean extent of incorporation
(Judge 1 M .. .291; Judge 2 M .. .218). The tWO judges agreed on 90.3% of reports:
on 83.4'11 that no incorporation was present (score.. 0) and on 6.9% that an in-
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corporation was present (score> 0). "They disagreed on the remaining 9.7% of
reports. Thus, although the proponion of overall agreement was high, the propor-
tion of specific agreement on the presence of an incorporation relative to base
rates was low (K = .12). These data suggested that judges were identifying different
incorporation features in over half of the reports; their results are thus assessed
and reported separately.

Judge 1

Considering only data for Days 1 and 2 prior to the dream, Judge 1 scored
17 (65%) and 9 (35%) of the dream reports as containing an incorporation (score
> 0). Further, multiple comparisons on the ratings for Judge 1 revealed that the
mean incorporation rating for Day 1 was significantly greater (all p < .05) than
the mean ratings for all other Days. but that the mean ratings for Days 6 and 12
were not (Figure 2). This result statistically confirms the day-residue effect relative
to other days preceding the dream but does not replicate the dream-lag effect. The
result also fails to statistically demonstrate the predicted 12-day effect. However,
both the 6-day and the 12-day effects are suggested by the profile of mean incor-
poration ratings for Judge 1 plotted in Figure 2. M predicted, the three Days show-
ing peaks of incorporation for this judge were Days I, 6, and 12. The probability
of this combination of 3 Days out of 14 attaining the peak values is .003. Results
from the experienced rating judge, then. provide clear support for the day-residue
effect and only limited support for the dream-lag effccL
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JudIe 2

Considering only results for Days 1 and 2. Judge 2 also scored 17 (6.5%) and
9 (35%) dreams as containing incorporations. Funher, multiple comparisons
showoed that the mean incorporaoon rating for dreams on Day 1 was significantly
greater (all p < .OS) than the mean ratings for all other Days except Day 12 (see
Figure 2). AIIo, incorporation peaks were identifaed for Days. I, 4, and 12; the
probability of predkting only 2 Days out of the 14 correctly is .013. These results
from the inexperienced judge replicate the day-residue effect and confirm the 12-
day effect. but fail to replicate the 6-day dream-lag effect.

DISCUSSION

The 08y.Resldue Erred

1be present results further validate the day-residue effect postulated by Freud
(1900) and demonstrated in previous single-participant (Hartmann, 1968; Epatein.
1985; Jouvet, 1979) and multiple-participant (Nielsen &: Powell, 1989; Davidson &:
Kelsey, 1987) studies. In the present study, the proportions of dreams with ina>r-
porations on Days I (659&) and 2 (359&) after an eYent corresponded very cIoIely
with abmate5 based upon previous studies. sugaesting that the probability of the
day-residue effect is approximately twice that of incorporation of an eYent from 2
days prior to a dream. The results therefore do not exactly confirm Freud's (1900)
speculation that all dreams reveal a point of contact with the prior days's events.
However, the results are striking in that they reflect such a statistically reliable
relationship between two relatively disparate samples of psychological life: a single
dream-a sample probably reflecting only the last few minutes of the last REM
period of the night, and a single daytime event-a sample likely accounting for
only a small proportion of the total daytime experience. If we were able to conduct
similar comparisons between several dreams of a single night and all of a previous
days' CYCnts, the present results suggest that the amount of incorporation would
be much higher and that Freud's postulation of a 1009& day-residue effect might
indeed be borne ou t.

However, it should also be considered that the day-residue effect observed in
these relatively brief samples of nocturnal and diurnal mentation may be apparent
becauae the emotionally important daytime eYents used in the present study were
better iDccxporation targets for dreams than indifferent or suppressed eYents have
been. The preponderance of authoR who subscribe to the view that dreaming is a
period cIurin& which emotional concerns are processed (e.g.. Cartwright, 1986; H~
son. 1988; Greenberg. Pearlman, Schwartz, &: Grossman, 1983; Palombo, 1980) as
well as eYidence indicating that current concerns are inc:ofpOrated into dreams (Bis-
son &: o.,tor. 1990; Hoellcher, Klinger, &: Barta, 1981; Kramer, Roth, Arand, &:
Bonnet, 1981) suggest that emotional concerns are more likely to appear as day-
residues in dreams than are indifferent daytime eYents.
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The Dream-Lag Elfeet

The present results provide only limited evidence for the existence of the 6-
day dream-lag effect or for its recurrence on Day 12. SpecificaJly, we were able to
snow a predicted pattern of peaks and troughs on Days I, and 6 and 12 which is
consistent with the idea that an infradian rhythm with a 6-day period is implicated
in the dream incorporation proc:esa. However, with the exception of means for Day
1 and to a leller extent Day 12. we were not able to show discrete differences
between incorporation scores on given days. If the dream-lac effect is, indeed. pres-
ent in these data it is a weak effect.

However, some methodo1ogic:aJ facton which may be responsible for the con-
servative results should be considered funher. First, the low interjudge agreement
and low mean incorporation scores IUgest that the incorporation judgmentslac:ked
precision. The home reponing method used in this study likely failed to elicit suf-
ficient de8Criptive details to allow for much precision. The dreams and events col-
lected were for the most part sketchy reports by students untrained in
se1f-observation. Frequently, their descriptions consisted of single sentences such
as 'I had a bad fight with my mother' or 'Things went really well with my girlfriend
last night'. Free auociations to the dreams and the events were aIIo not encouraged.
which may have rendered the dream and daytime event protoools even less com-
parable.

Funher, judges were given no explicit criteria for aaeuing the incorporations.
A previous study (Kuiken. Rindlisbacher, &: Nielsen. 1990-91) found that when
judges were provided specific categories with which to classify both dream content
and a pre-sleep film. a signiflC8l1t degree of incorporation WII observed; unpub-
lished results indicated that when only unspecifIC catCJOriel were provided.. no in-
corporation effect was seen. This question of rating criteria is especially imponant
in light of Jouvet's suggestion that immediate and delayed incorporations may differ
qualitatively. If the day-residue and dream-lag effects are respoases to qualitatively
different types of daytime events, or to different features of the same daytime
events, then different types of rating scales for assessing incorporations may be ap-
propriate. For example. Jouvet's work suggests that spatial layout of an environment
might be an appropriate measure for rating delayed incorporations; other research
suggests that emotion might be an appropriate measure for rating immediate in-
corporations.

A third possible reason for the weak dream-lag effect in the present study
may be that the strategy of asking panicipants to record their signifICant events
every day prior to sleep inadvenently biased them to incorporate these events into
their dreams as day residues, and thus to suppress their incorporation in dreams
occurring several days hence. Prior studies demonstrating the dream-lag effect
(Nielsen &: Powell. 1988; 1989) either requested that panicipants retrospectively
repon signiflC8l1t daytime events at the end of the dream recording period or used
an obvious target event such as panicipation in a sleep laboratory experiment that
participants were not required to write down.

F'maIIy, it should be noted that the statistic:al procedure employed in the present
study to assess between-groups differences was a conservative one. The Geisser-
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Greenhouse correction factor is the most conservative procedure for correc:rion of
degrees of freedom in designs with repeated measures (Winer. 1971). With a lea
conservative procedure. or an experimental design with less missing data due to
dream fol'Ftting. more of the differences evident in the profile of the present re-
sults may haw prow:n stabsrically different.

In summary. the present results provide relatively strong support for the day-
residue effect but only weak support for the dream-lag effect However. several
methodolosicaJ considerations suggest that the hypothesized dream-lag effect may
haw been masked by unforeseen variables in the present study. The two effects
should be explored further in light of these considerations.
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