
UNCORRECTED
PRO

Continuity between waking activities and
dream activities

Michael Schredl* and Friedrich Hofmann

Sleep Laboratory, Central Institute of Mental Health, P.O. Box 12 21 20,

Mannheim, 68072, Germany

Received 22 July 2002

Abstract

10 Empirical studies largely support the continuity hypothesis of dreaming. Despite

11 of previous research efforts, the exact formulation of the continuity hypothesis re-

12 mains vague. The present paper focuses on two aspects: (1) the differential incor-

13 poration rate of different waking-life activities and (2) the magnitude of which

14 interindividual differences in waking-life activities are reflected in corresponding

15 differences in dream content. Using a correlational design, a positive, non-zero
16 correlation coefficient will support the continuity hypothesis. Although many re-

17 searchers stress the importance of emotional involvement on the incorporation rate

18 of waking-life experiences into dreams, Hartmann (2000) formulated the hypothesis

19 that highly focused cognitive processes such as reading, writing, etc. are rarely found

20 in dreams due to the cholinergic activation of the brain during dreaming. The present

21 findings based on dream diaries and the exact measurement of waking activities

22 replicated two recent questionnaire studies. These findings indicate that it will be

23 necessary to specify the continuity hypothesis more fully and include factors (e.g.,
24 type of waking-life experience, emotional involvement) which modulate the incor-

25 poration rate of waking-life experiences into dreams. Whether the cholinergic state

26 of the brain during REM sleep or other alterations of brain physiology (e.g., down-

27 regulation of the dorsolateral prefrontal cortex) are the underlying factors of the rare

28 occurrence of highly focused cognitive processes in dreaming remains an open

29 question. Although continuity between waking life and dreaming has been demon-
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30 strated, i.e., interindividual differences in the amount of time spent with specific

31 waking-life activities are reflected in dream content, methodological issues (averag-

32 ing over a two-week period, small number of dreams) have limited the capacity for

33 detecting substantial relationships in all areas. Nevertheless, it might be concluded

34 that the continuity hypothesis in its present general form is not valid and should be

35 elaborated and tested in a more specific way.
36 � 2002 Published by Elsevier Science (USA).

37 Keywords: Dream content; Continuity hypothesis

38 1. Introduction

39 The empirical literature in the field of dream research largely supports the so-
40 called continuity hypothesis of dreaming which states that dreams reflect waking-life

41 experiences (overviews: Domhoff, 1996; Strauch & Meier, 1996; Schredl, 1999). For

42 example, significant elements of the pre-sleep situation (e.g., Goodenough, Witkin,

43 Koulack, & Cohen, 1975; De Koninck & Brunette, 1991), life events such as divorce

44 (Cartwright & Lamberg, 1992; Proksch & Schredl, 1999) and stress (Breger, Hunter,

45 & Lane, 1971) have been demonstrated to affect dream content. In addition, per-

46 sonality dimensions such as extroversion (Bernstein & Roberts, 1995) or thin

47 boundaries (Hartmann, Elkin, & Garg, 1991; Schredl, Sch€aafer, Hofmann, & Jacob,
48 1999) are related to similar traits of the dream ego. Psychopathological symptoms of

49 the waking state, e.g., depressive mood or psychotic symptoms, seem to be correlated

50 with corresponding dream contents such as negative emotions or bizarre elements

51 (Schredl & Engelhardt, 2001).

52 Although the continuity hypothesis is often cited as the basis of a particular

53 study, the exact content of the hypothesis remains vague. The studies cited above

54 mainly used two different approaches for testing the hypothesis: firstly, by looking

55 at intraindividual differences in dream content, for example, as a result of exper-
56 imental manipulation of the pre-sleep situation (e.g., stressful film vs. neutral film;

57 Lauer et al., 1987), or, secondly, by correlating interindividual waking-life differ-

58 ences with corresponding dream characteristics (e.g., extraversion; Bernstein &

59 Roberts, 1995). Within this context, the continuity hypothesis predicts that intra-

60 and interindividual differences regarding waking-life experiences are reflected in

61 comparable differences in dream content. The dreams after stressful films, for ex-

62 ample, should be more negatively toned than dreams after a neutral film (cf. Lauer

63 et al., 1987). When the relationship between waking-life and dream elements is
64 studied by correlational techniques (interindividual differences), a positive coeffi-

65 cient will support the continuity hypothesis, whereas a null correlation indicate no

66 direct relationship between waking life and dreaming and a negative correlation

67 coefficient would reflect a complementary relationship, e.g., persons with negative

68 daytime mood would report more positively toned dreams than persons with po-

69 sitive daytime mood. Thus, a correlation coefficient equal or below zero will not

70 support the continuity hypothesis.
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71 Within the context of the present study, the nature of the cognitive processes

72 during dreaming and in the waking state are not the focus but the incorporation of

73 waking-life experiences into the dream. In addition to the problem of null hypothesis

74 testing (cf. Meehl, 1978), the generality of the continuity hypothesis is not clear. The

75 question arises whether one can identify factors which might affect the closeness of

76 the relationship between waking life and dreaming, i.e., whether specific waking-life
77 experiences tend to be incorporated more often (or less often) into dreams than other

78 waking-life experiences. Although many authors (e.g., Domhoff, 1996; Hall, 1947;

79 Hartmann, 1998) emphasized that especially personal concerns and emotional pre-

80 occupations are reflected in dreams, systematic studies, for example, operationalizing

81 the emotional involvement of daytime experiences and correlating this variable with

82 the incorporation rate have not been carried out. The findings from trauma research

83 would support the hypothesis of such an effect since extremely negative experiences

84 can occur years later in the person�s dreams (e.g., Cuddy & Belicki, 1992; Kaup,
85 Ruskin, & Nyman, 1994).

86 Hartmann (2000) has formulated another hypothesis about factors which might

87 affect the magnitude of continuity between waking and dreaming. He postulates that

88 activities involving a convergent mode of thinking, such as reading, writing, calcu-

89 lating, and typing, occur very rarely in dreams compared with other activities such as

90 talking and walking because the brain is in a state of cholinergic activation during

91 REM sleep (e.g., Hobson, Stickgold, & Pace-Schott, 1998) and this brain state im-

92 pairs highly focused thinking processes compared to the aminergic waking state. The
93 findings of a questionnaire study carried out by Hartmann (2000) supports this

94 hypothesis. As opposed to waking-life activities such as talking with friends, walk-

95 ing, and sexuality were more prominent in dreams than reading, writing, and typing.

96 The lack of difference between activities such as walking vs. sexuality was interpreted

97 by Hartmann (2000) to mean that emotionality may not be the only factor explaining

98 continuity.

99 Interestingly, the idea of Hartmann (2000) was already formulated in 1909 by

100 Meumann (1909); a predecessor which was very likely not known to Hartmann.
101 Meumann (1909) observed that reading and writing occur very rarely in his dreams

102 although he was engaged in these activities up to 6 h/day. In addition to the hy-

103 pothesis that daily routine activities are seldom incorporated into dreams, he sug-

104 gested that specific, narrowly defined perceptual processes and skills are impaired

105 during dreaming. This anticipated Hartmann�s formulations about the effects of the

106 cholinergic–aminergic mechanisms which regulate REM sleep on thinking modes.

107 Hartmann�s (2000) findings have been replicated (Schredl, 2000). In addition, it

108 was found that using a computer also occurs rarely in dreams, despite the fact that
109 computers play a major role in modern waking life, especially in the sample of

110 students which was investigated. In contrast to Hartmann, Schredl (2000) formu-

111 lated the hypothesis that dreaming is ‘‘archaic,’’ i.e., achievements of modern civi-

112 lization are infrequent in dreams.

113 The methodological problem of both studies is the fact that questionnaires were

114 administered in order to measure dream content, i.e., participants were asked to

115 estimate the relative prominence of specific activities as opposed to waking life on

116 five-point scales (Hartmann, 2000). These global estimates might be biased due to
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117 erroneous recall (all dreams have to be in the person�s mind) or due to different

118 sampling strategies of the participants (cf. Schredl, 2002a). The present study was

119 designed to elicit a broader spectrum of waking activities as precisely as possible and

120 to compare the amount of time spent with these activities in waking life to the oc-

121 currence of the same or analogous activities in dream reports. The exact hypothesis is

122 that activities involving a convergent mode of thinking are incorporated into dreams
123 less often than other activities such as talking with friends, i.e., the null hypothesis

124 states that the kind of waking-life experience did not affect the incorporation rate.

125 2. Method

126 2.1. Participants

127 The sample population was comprised of 133 persons who are psychology stu-

128 dents (75.2%) and employees (24.8%). The mean age of the 104 women and 29 men

129 was 25.5 years (SD¼ 10.9).

130 2.2. Research instruments

131 2.2.1. Dream questionnaire

132 In addition to demographic data, actual dream recall frequency was elicited by a
133 seven-point scale (0¼ never, 1¼ less than once a month, 2¼ about once a month,

134 3¼ two or three times a month, 4¼ about once a week, 5¼ several times a week,

135 6¼ almost every morning). The retest reliability of this scale for an averaged interval

136 of 70 days is high (r ¼ :83; Schredl, 2002b).

137 2.2.2. Dream diary

138 Each participant kept a structured dream diary over a two-week period. In ad-

139 dition to a checklist measuring dream recall, participants were instructed to record
140 their dream(s) as completely as possible. Up to five dreams were to be recorded.

141 2.2.3. Waking activities questionnaire

142 The waking activities questionnaire comprises items measuring the amount of

143 time spent for a variety of daily activities such as using a computer for working,

144 playing computer games, making telephone calls, spending time with the spouse,

145 reading (divided into leisure time and occupational/studying), driving a car,

146 watching TV, riding a bus/tramway, walking, doing a job, calculating, talking with
147 friends, writing, and being in nature. Participants were asked to estimate the average

148 time spent for these activities during the last two weeks. Each of these variables were

149 transformed in units of hours per week since some variables, e.g., making telephone

150 calls, reading, driving a car, were elicited in units of minutes per day.

151 2.2.4. Dream content analysis

152 With reference to the items of the waking activities questionnaire, several rating

153 scales were developed in order to measure the occurrence of specific activities within
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154 the dream. Whether a spouse is present in the dream or whether activities such as

155 working with a computer, playing computer games, making phone calls etc. (see

156 above) occur within the dream was measured. Solely the presence of an activity was

157 coded as 1; otherwise zero was entered.

158 2.3. Procedure

159 Participants were recruited on the campus or from the second author�s work

160 setting. Participation was voluntary and unpaid. First, participants completed the

161 dream questionnaire. Second, the dream diary was kept over a two-week period

162 without any further contact with the experimenter. Third, participants retrospec-

163 tively estimated the time periods spent with selected activities by filling in the waking

164 activities questionnaire. This procedure was chosen in order to avoid a possible bias

165 if activities were recorded daily before bedtime (effect on dream content). Dream
166 reports were typed, randomly arranged, and scored on the dream rating scales by a

167 judge blind to the identity of the dreamers. One hundred dreams were rated inde-

168 pendently by a second judge in order to compute interrater reliability coefficients.

169 For comparing waking activities and dream activities percentages were computed.

170 Differences between percentages were transformed into effect sizes and tested against

171 the null hypothesis ðd ¼ 0Þ (e.g., Domhoff, 1996). To obtain individual dream

172 content measures (for correlational analysis), 1 was coded if a specific theme was

173 present in at least one dream; otherwise zero was coded. Statistical analyses were
174 carried out using the SAS for Windows 6.12 software package. The degrees of

175 freedom for the comparison of waking-life activities and dream activities was

176 computed as geometric mean (square root of the product). For correlational anal-

Table 1

Percentages for waking activities and dream activities

Variable Waking life

(68.1 h/week)

Dreaming

(274 activities

within 442

dreams)

Difference between

waking and dreaming

effect size (p value)

Computer (work and games) 9.7% 4.0% 0.23 .015

Telephone 8.0% 7.3% 0.03 ns

Watching TV 12.4% 8.2% 0.14 ns

Reading 22.6% 7.3% 0.44 .001

Driving a car 5.7% 14.6% )0.30 .005

Riding a bus/tramway 9.6% 10.6% )0.03 ns

Calculating 5.0% 4.0% 0.05 ns

Talking with friends 15.2% 27.7% )0.31 .002

Writing 4.3% 3.3% 0.05 ns

Being in nature 7.9% 11.3% )0.12 ns

Statistical test ðd ¼ 0Þ was two-tailed, except for computer, reading, writing, and calcu-

lating.
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177 yses, number of subjects is the basis for deriving the degrees of freedom. Sample sizes

178 varied due to missing values and analyzing subsamples (e.g., persons with a partner).

179 3. Results

180 3.1. General findings

181 The mean dream recall frequency (questionnaire) was 4:11� 1:21. On average,

182 3:74� 2:62 dreams were recorded by each participant. The elicited waking activities

183 (see Table 1) amounted to 68.1 h/week (averaged for all participants), i.e., it was not

184 a complete measurement of all activities (168 h). The most common activities were

185 reading and talking with friends. Overall, 442 dreams were reported. Mean dream

186 length was 124:7� 105:4 words. Within these dreams, the activities of Table 1 oc-
187 curred in 274 cases. For all scales, interrater reliability (exact agreement) ranged

188 between 89 and 99%. Talking with friends and being in nature were the most

189 prominent activities in the dreams.

190 3.2. Comparison between waking activities and dream activities

191 For the accumulated cognitive activities (reading, writing, computer, calculating),

192 the difference between waking life (41.6%) and dreaming (18.6%) was significant
193 (d ¼ 0:51; p < :001; see Fig. 1). The comparison of the different activities yielded the

194 following results. Using a computer and reading occurred less often in dreams as

195 opposed to waking life, whereas driving a car and talking with friends were more

196 prominent (see Table 1). No differences were found for the other activities.

Fig. 1. Waking activities and dream activities (percentages based on the total amount of

elicited activities).
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197 3.3. Correlation between waking activities and dream activities

198 The analyses depicted in Table 2 revealed that only two dream activities (reading

199 and driving a car) were substantially related to the amount of time spent with this

200 activity during waking. The correlation to reading within dreams became more

201 pronounced if one differentiates between reading as leisure time activity (r ¼ �:166,
202 ns) and reading for the job or studying (r ¼ :257, p ¼ :003). Similarly, the differen-

203 tiation into playing computer games and using a computer for work yielded a
204 marginal significant relationship. Whereas playing computer games was related to

205 dream content (r ¼ :152, p ¼ :06), using a computer for work was not (r ¼ �:079,
206 ns). In addition, the amount of time spent with the spouse was significantly related

207 with the occurrence of the partner in the dreams (r ¼ :349, p ¼ :002, N ¼ 64). As

208 expected, persons with partners dreamed more often about a partner than singles

209 (57.0 vs. 8.6% persons with at least one dream featuring a partner as dream char-

210 acter; v2 ¼ 23:8, p < :001). Similarly, persons dreamt more often about occupational

211 themes if they had spent more time working (r ¼ :305, p < :01, N ¼ 62). This was
212 also valid for the subgroup of students who earned extra money (r ¼ :460, p ¼ :003;
213 N ¼ 44).

214 4. Discussion

215 The discussion will focus on three topics: (1) comparison of the incorporation rate

216 of cognitive activities compared to other activities, (2) methodological issues, and (3)
217 the magnitude of the correlation between time spent with a specific waking-life ac-

218 tivity and the occurrence within a dream.

219 The findings of the present study indicate that highly focused cognitive activities

220 occur less frequently in dreams in comparison to other activities. Marked differences

221 were found for reading and using a computer. Thus, the questionnaire studies of

222 Hartmann (2000) and Schredl (2000) have been replicated using data stemming from

Table 2

Correlations between time spent with waking-life activities and occurrence of dream activities

Variable Correlation r¼ (p value)

Computer (work and games) ).101 ns

Telephone ).040 ns

Watching TV ).004 ns

Reading .149 .06

Driving a car .321 .001

Riding a bus/tramway .029 ns

Calculating ).038 ns

Talking with friends .001 ns

Writing ).037 ns

Being in nature .081 ns

Statistical test were one-tailed ðr > 0Þ.
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223 dream content analyses. If one computes the percentages of cognitive activities with

224 respect to the total amount of activities published by Schredl (2000), the figures are

225 comparable to those of the present study: cognitive activities represent 42.4% of the

226 elicited waking activities and 18.6% of the dream activities.

227 Before interpreting the results, methodological issues must be taken into con-

228 sideration. First, the diary method permits only the measurement of a small portion
229 of the total dream activity. On the other hand, laboratory awakenings substantially

230 affect the sleep/wake cycle of the participants as well as the dream contents (e.g.,

231 Strauch &Meier, 1996). Second, dream activities were measured roughly (occurrence

232 vs. absence) in contrast to the more sophisticated measurement of the waking ac-

233 tivities. With the assistance of the dreamer (carrying out a structured interview

234 immediately upon awaking), it may be possible to elicit the time spent for a par-

235 ticular dream activity more precisely. Research has shown that subjective estimates

236 of time intervals are related to REM duration (e.g., Dement & Kleitman, 1957)
237 indicating that subjective time estimates are of value.

238 Despite the methodological issues, the present finding and the results of the

239 previous studies clearly demonstrate that the continuity hypothesis in its general

240 form is not valid, i.e., the type of waking-life experience (reading, working with a

241 computer vs. other activities such as talking with friends) affect the probability of

242 incorporation into subsequent dreams. It should be kept in mind that the present

243 study did not focus on the nature of the cognitive processes but on the occurrence of

244 waking-life activities within the dream.
245 Whether the rare occurrence of focused cognitive activities is explained by the

246 cholinergic state of the brain (cf. Hobson, Pace-Schott & Stickgold, 2000), the down-

247 regulation of the dorsolateral prefrontal cortex (cf. Maquet et al., 1996; Braun et al.,

248 1997), the alteration of the hypothalamic regulation (Morrison & Sanford, 2000) or

249 other factors such as emotional involvement is on open question for future research.

250 The increased percentage of the �talking to friends� activity suggest that emotional

251 involvement attached to the waking-life experience is of importance. In order to test

252 this hypothesis properly, one has to correlate activities with different emotional in-
253 volvement (within-subject design) with the occurrence of these activities within the

254 subsequent dreams. Also of interest will be an experimental stimulation of the

255 cholinergic system (e.g., Schredl, Weber, Leins, & Heuser, 2001), because the cho-

256 linergic hypothesis would predict a further reduction of focused cognitive activities in

257 dreams.

258 The frequent occurrences of driving a car do not support the hypothesis of

259 Schredl (2000) that dreams are �archaic�. In addition, other �modern� activities such as

260 watching TV, making phone calls, riding a bus/tramway are quite common in the
261 present sample of dreams.

262 Regarding the correlations between waking activities and dream contents, the

263 areas of partner, reading (job/studying), occupation, and driving a car showed clear

264 relationships between waking and dreaming. That is the continuity hypothesis pre-

265 dicting that interindividual differences are reflected in dreams is supported. None of

266 the correlations were negative and non-significant correlations are due to method-

267 ological issues not easy to interpret, i.e., it must be noticed that averaging the du-

268 ration of daily waking activities across the two-week period (done by the
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269 participants) and the small number of dreams per participant (3–4 dreams on av-

270 erage) increase error variance and detection of substantial correlations is thus im-

271 peded. This is especially valid for activities which occur very seldom in dreams and

272 which show large day-to-day fluctuations in waking life. Within this context, lon-

273 gitudinal studies will be appropriate. However, one has to keep in mind the above

274 mentioned methodological issue that dreams are easily influenced by the measure-
275 ment method (cf. Stern, Saayman, & Touyz, 1978), i.e., daily recording of waking

276 activities prior to sleep may alter dream content systematically.

277 The marked relationships for partner, occupation, reading, and playing computer

278 games indicate that emotional involvement increases the incorporation rate of

279 waking activities. The finding regarding driving a car may also fit in this line of

280 thinking since it seems plausible that driving a car is an exciting activity for young

281 persons (student sample) or may be associated with anxiety due to a lack of driving

282 experience. In order to test this hypothesis, a study with persons who are being
283 trained for their driving license is currently being carried out. As mentioned above, it

284 will be necessary to include a measure of emotional involvement for the waking-life

285 activities.

286 To summarize, a continuity between waking life and dreaming has been dem-

287 onstrated, although methodological issues (averaging over a two-week period, small

288 number of dreams) have limited the capacity of detecting substantial relationships in

289 all areas. Waking activities involving a convergent mode of thinking such as reading

290 and using a computer are found in dreams less often than other activities such as
291 talking with friends etc. The findings support the notion of continuity between

292 waking and dreaming but the study also clearly demonstrated that an unspecific,

293 global formulation of this hypothesis is not valid. Future research should aim at a

294 more precise formulation of the continuity hypothesis, e.g., a mathematical model

295 predicting the magnitude of correlation coefficients (if correlational designs investi-

296 gating interindividual differences are applied) which includes factors (e.g., emotional

297 involvement, state of the brain) which might modulate the incorporation of waking-

298 life experiences into dream content.
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