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ABSTRACT 

Mentation reports were elicited from NREM and REM sleep in 18 normal elderly females. 
Transcribed reports were analyzed for word count, visual and auditory imagery, intention, and affect. 
Comparison with similarly analyzed data from 23 young adult women revealed no differences 
between young and elderly in narrative length (either REM or NREM). Both groups showed longer 
narratives from REM awakenings. With narrative length controlled, NREM-REM differences in 
visual or auditory imagery, intention, or affect were non-existent in the young and very small in the 
elderly, findings that contradict earlier results but are consistent with more recent controlled studies 
in young adults. The elderly subjects showed strikingly less visual imagery than young subjects in 
both NREM and REM reports. Further studies are required to determine whether the decreased 
incidence of visual imagery in the elderly results from a response bias or from differences in the 
mechanisms of visual imagery production in sleep, waking, or both. 

DESCRIPTORS: Aging, Dreaming, REM, NREM. Dream content. 

The study of mentation elicited by awakening 
elderly subjects from the different stages of sleep 
could prove of interest in several respects. First, 
such data could fill a niche in the ontogenetic de- 
scription of sleep-related phenomena; the available 
information on sleep mentation in the elderly is 
based on few subjects, consists entirely of data on 
REM mentation, and has not yet been subjected to 
systematic content analyses (Kahn. Fisher, & Lie- 
berman. 1969: Kramer. Roth, & Trinder. 1975; 
Weisz, 1969: Zepelin. 1980-81a, 1981b). For this 
reason we do  not know, for example, whether the 
differences between REM and NREM-elicited men- 
tation found in young adults are preserved in the 
elderly. nor whether young and elderly sleep men- 
tation reports differ in quantity, structure, or a com- 
bination of both. Second, studies ofsleep mentation 
in old age could shed light on memory function. 
Memory systems are greatly affected by sleep and, 
of course, by aging. Knowledge of the effects of age 
on mentation recalled from NREM and REM sleep 
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might, in addition to its theoretical interest, point 
to new methods for clinical assessment of agede- 
Dendent memory impairment. 

For these reasons, we decided to obtain sleep 
mentation data in a subgroup of elderly subjects 
participating in a study of the psychobiology of ag- 
ing (Feinberg, Fein, Price, & Jernigan, 1980). Bnef- 
ly. visual and computer measurements of uninter- 
rupted sleep EEG, computed tomography, ps!- 
chometric function. event-related potential. and 
other psychobiologic variables were obtained in a 
group of 50 retired schoolteachers. These subjects 
are being followed longitudinally and repeated mea- 
surements have been obtained, after three years. in 

40 of the subjects. Since obtaining mentation re- 
ports added considerably to the work of this rather 
demanding study, these reports were collected on 
only I8 of the female subjects in the original cross- 
sectional study. Here, we report the charactenstie 
of NREM and REM elicited mentation obtained 
from these subjects, and compare these character- 
istics to those in a young adult group. 

Method 
Subjects 

Eighteen elderly normal female subjects, aged 69.3- 
75.4 y n ,  were paid volunteers solicited through a 
gional retired teachers association. Subjects all had at 
least a college degree. All subjects performed in 
superior to very superior range on intelligence 

.Uarch. I985 
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Wechsler Adult Intelligence Scale IQ sc( 
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Sales M a n s  SDs Mi 
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Verbal IQ 132.22 9.63 I l l  
performance IQ 124.89 7.68 I16 

I I5 Full-Scale IQ 130.67 8.00 
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tena were as follows: REM awakenings o 
5 to 7 consecutive minutes of REM. N 
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Pair was different, with one subject having 
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Pcnenced difficulty in returning to sleep 
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m by intercom, by calling her name ar 
Tell me what was going through your mil 
WJ were awakened.” After the subjects re 
Whnician followed: “Was there anything e 
You give me any more details about that’ 
*we tape recorded and transcribed foi 
-ring. 
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Table I 
U’echsler Adult Intelligence Scale IQ scores for the 

eldedv (age 69.3-75.4 yrs) group 

scales Meams SDs Mio Max 

1 1 1  147 vet$al IQ 132.22 9.63 
performance IQ 124.89 7.68 I16 145 
Full-Scale IQ 130.67 8.00 115 147 

uhile many complained of such typical effects ofaging 
asdecreased ability to remember new names, none met 
[he criteria for a clinical diagnosis of dementia. Table 
j presents IQ data from the Wechsler Adult Intelli- 
gcnce Scale (WAIS). Each subject took part in a full 
regarch protocol that required 5 nights of uninter- 
%pied sleep in our laboratory prior to experimental 
awakenings. Informed consent was obtained after the 
nature of the procedures was explained to the subjects. 

Procedure 

The first 5 nights of sleep recordings were uninter- 
vpted and were designed to assess basal sleep patterns. 
On nights 6 and 7, the subjects were awakened from 
Suge 2. Stage 3 or 4, and Stage REM, and mentation 
reports were tape recorded. EEG and EOG were re- 
:srded via gold cup electrodes from C3-AI and the 
3uter canthi of both eyes. respectively. Data were am- 
plified by a Grass model 78 polygraph and displayed 
3n paper at 15 mm/s. Sleep stages were defined ac- 
:ording to the criteria of Rechtschaffen and Kales 
1 1968). Subjects were run in pairs. No awakenings were 
made until at least 45 rnin after sleep onset. An attempt 
aas made to obtain Stage 2 and REM awakening re- 
ports from both halves of each night. Awakening cri- 
irria were as follows: REM awakenings occurred after 
i to 7 consecutive minutes of REM. NREM awak- 
rnings (either Stage 2 or Delta) occurred at least 30 
rnin after the end of the previous REM period and 
after 5-7 rnin of the appropriate stage. No two awak- 
enings were allowed within 45 min of each other, and 
a t  least 20 rnin of sleep must have been recorded after 
a spontaneous awakening of at least 5 rnin duration. 
The order of awakenings for the two subjects in each 
pair was different, with one subject having REM awak- 
mings first, the other NREM. This order was reversed 
on the second experimental night. Many subjects ex- 
perienced difficulty in returning to sleep after experi- 
mental awakenings. For this reason, we were unable 
lo obtain complete data from all subjects. 

.At each awakening, a technician awakened the sub- 
Iect by intercom, by calling her name and requesting 
“Tell me what was going through your mind just before 
!OU were awakened.” After the subjects responded, the 
technician followed: “Was there anything else?“ or “Can 
!OU give me any more details about that?” Responses 
were tape recorded and transcribed for subsequent 
scoring. 

A Psycholinguistic Coding Manual (Antrobus, 
khnee, Offer, & Silverman, 1977; Antrobus, 1983) was 
Used to count the words in several classes relevant to 

sleep mentation reports. In this manual, each category 
to be scored is given a formal definition followed by 
examples with commentary. The categories scored were 
as follows: 

“Total content” was the count of all words in sen- 
tences or phrases in which the subject described some- 
thing that had occurred just before awakening. It ex- 
cluded “ahs,” “uhms,” repeated and corrected words, 
and all commentary on the experience, the report, or 
the current status of the subject. “Visual imagery” was 
assessed in four frequency classes: nouns or objects 
that could be seen in waking life, verbs that described 
visible things such as running, modifiers such as ad- 
jectives and adverbs that added visual information to 
the report. and prepositions that provided visual in- 
formation about position in space. Two classes of 
“auditory imagery” were rated: explicit or quoted 
speech, and implicit speech where the subject reported 
characters talking “about something in particular.” An 
“intention” was scored if any character in the report, 
person or animal. explicitly stated that he intended to 
carry out some act. “Affect” was the number of ex- 
pressed emotions; intensity was not rated. 

Each transcribed report was scored independently 
by three raters, who first trained with a test set of items 
on which they were required to obtain a correlation 
of >.90 with the total recall count criterion, the most 
complex of the variables. Each mentation report was 
transcribed on a separate page, which was identified 
by a randomly generated code unique to each awak- 
ening. The order of reports was scrambled and each 
of three judges scored each report blind with respect 
to subject, night, time of night, and stage of awakening. 
The list of variables together with their average inter- 
judge reliabilities is given in Table 2. 

The elderly data were compared with those from a 
group of young normal females studied by Foulkes and 
Schmidt (1983), consisting of 23 college undergradu- 
ates in Atlanta. The criteria for REM and Stage 2 awak- 
enings were similar; however, the awakenings were 
spread over 3 nights and no attempt was made to gath- 
er systematic comparison data from the first and sec- 
ond half of the night. Awakenings tended to occur more 
toward the middle of the night than was the case in 
the elderly. The subjects in Foulkes’ study were asked, 
after the same initial questions used in the elderly study. 

Table 2 
Reliabilities o f  log transformed scales 

- 
Relinbilitie~~ Variables 

Total Content Count .95 
Visual Nouns .94 
Visual Modifiers .90 
Visual Action .85 
Spatial Relations .78 
Explicit Speech .98 
Implicit Speech .E I 
Intention .85 
Affecl .87 

*Spearman-Brown reliabilities of the mean scores of three 
judges. 



- 
220 Fein, Feinberg, Insel, Antrobus, Price, Floyd, and Nelson Vol. 22, No. 2 

about the sequence of the events reported. On some 
occasions, subjects were asked for more detail regard- 
ing aspects of the dream report. We scored only the 
responses to the two questions we used in the elderly 
study. Scoring was carried out by two scorers with the 
Psycholinguistic Coding Manual. These scorers were 
blind to stage, night and time of night as in the elderly 
reports, but did know that they were scoring reports 
from the young adult group. One of these scorers had 
participated in scoring the elderly data. 

Results 

Number of Reports 

The elderly group had a total of 172 experimen- 
tal awakenings, 70 from REM, 72 from NREM Stage 
2, and 30 from Delta (Stage 3 or 4) sleep. The num- 
ber of awakenings varied across subjects from a low 
of 4 to a high of 16. All subjects had at least one 
REM and one Stage 2 awakening, while only 15 
subjects had a Delta awakening. 

There were 160 experimental awakenings in the 
young group (82 from REM and 78 from NREM 
Stage 2). Each subject had a minimum of 4 awak- 
enings, including at least two from REM and at 
least one from Stage 2. 

Proportion of Awakenings with 
Scorable vs. No Content 

Table 3 shows the proportion of awakenings with 
content (total content count >0) for both groups. 
Table 3A shows that, for the elderly group, 71.4% 
of REM, 47.2% ofstage 2, and 53.3% of Delta awak- 
enings had scorable content. as compared to 90.2 

Table 3 
Rare of recallj-om different stages and groups 

A. Percent of Experimental Dreams with Recall 
___ 

Percentage 
Groups Stages Recall No Recall with Recall 

Elderly REM 50 20 71 4 
- - - 

Stage 2 34 38 47 2 
Delta 16 14 53 3 

Young REM 74 8 90 2 
Stage 2 47 31 60 3 

B. Within Subject Percent with Recall-Averaged 
Across Subjects' 

____-__ - _ _  

__ ~ ___- 
Groups REM Stage2 Delta(N = IS) 

- ~- - ________ 
Elderl) ( N  = 18) 81 I *  45 I** 58 I 
Young(N = 21) 9 7 3  66 0.** 

__ - ~~ ~ 

'Within Subject proportions (p) were transformed using z = 
arcsin \/p before averagng across subjects, and then transformed 

~~ 

back to'proportions. 
*less than young. p < . 0 2 3  **less than REM, p<.OlZ; ***less 

than REM. g<.OOOI. 

and 60.3 percent from REM and Stage 2 for the 
young. The data presented in the format of Table 
3A facilitate comparison with other studies of dream 
recall in the elderly (Kahn et al., 1969; Kramer et 
al., 1975; Weisz, 1969). However, this format does 
not separate within and between-subject variance 
in recall rate and therefore confounds these two 
factors. Table 3B presents the data in a format more 
suitable for statistical analyses. In Table 3B, we first 
calculated within each subject the proportion of 
awakenings that yielded scorable content. The pro- 
portions were then transformed using the transfor- 
mation z = arcsin db (Winer, 1971), averaged 
across subjects, and converted back to proportions. 
Recall rates were compared across groups within 
stage and within group across stage using indepen- 
dent group and paired 1-test, respectively, on the 
arcsin transformed data. For independent group 
comparisons, separate variance estimates for el- 
derly and young were used when the two groups 
differed significantly in variance. 

Within both the elderly and young groups, the 
percent of recall from Stage 2 was lower than thar 
from REM (t = 2 . 8 3 , ~  = .012; 1 = 4.91, p<.OOOI. 
respectively). The percent recall from Delta in the 
elderly was intermediate between that of REM and 
Stage 2, and not significantly different from either. 
The elderly recalled content less frequently than the 
young from REM (t = 2.40, p = .023) but not from 
Stage 2 (t = 1.32, NS). 

Word Counrs 

Word counts in all categories had a grossly non- 
normal distribution. A sizable proportion of men- 
tation reports had zero content (see above) and of 
those with scorable content, the distribution was 
highly skewed with about IO- 15% very long reports. 
All word counts were transformed to natural log. 
arithms (n+ 1) before any analyses were performed 
so that means were more resistant to extreme V a l -  

ues. Nevertheless, the resulting distributions were 
still non-normal so that nonparametric statistics 
were used. 

Time of Night Eflects. Within the elderly group. 
the effect of time of night on word count variable 
was evaluated separately for Stage 2 and REM for 
each night by comparing the first with the last with- 
in subject-night awakening using the Wilcoxon 
signed rank test. Because of the incomplete data. 
these analyses were performed on subsets of sub 
jects with at least two awakenings from either REM 
or Stage 2 on either night. Sample sizes were 12. 
11, 11,  and 12 for Night 6 - REM, Night 6 - S W  
2, Night 7 - REM, and Night 7 - Stage 2, respec- 
tively. The four samples consisted of different, al- 
though overlapping, subsets of subjects. For tk 
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young, for each stage, the earliest i 

awakenings within each subject were c 
the data collapsed across nights. 

The mean log content counts wer 
higher in the second half of the nigh 
comparison (Night 6, Stage 2 in the 
2.37, p c . O S ) ,  although there was a trt 
in the second half of the night to be 
analyses (p<.20 in all cases). 

Order Eflects Across Nights. Withi 
order effects across nights were examil 
for REM, Stage 2, and Delta (elderly I 
paring log total content count for paire 
from the first and second laboratory 
each subject. Because of incompletl 
analyses were carried out on N = 11 
elderly REM, Stage 2 and Delta com 
N = 17 and 11 for young REM and 
parisons, respectively. When there w 
one awakening within a stage on a pa 
to choose from, the awakening which 
est matching across nights for time 4 

was used. 
No across-night effects approached 

Of the five analyses performed, conten 
higher on the first night in three analy: 
on the first night in the other two, a1 

Comparison betwee! 

Categories REM 

Toial Content 
Visual Nouns 
Visual Modifiers 
Visual Action 
Visual Spatial 

Relations 
Explicit Speech 
Implicit Speech 
Intention 
Affect 

Total Content 
Visual Nouns 
Visual Modifiers 
Visual Action 
Visual Spatial 

Relations 
Explicit Speech 
Implicit Speech 
Intention 
Affect 

Eounts were tricotomizc 
or - I (REM < Stage 2). an 

He51 of hypothesis that I 
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young, for each stage, the earliest and the latest 
within each subject were compared with 

he data collapsed across nights. 
The mean log content counts were significantly 

higher in the second half of the night on only one 
comparison (Night 6, Stage 2 in the elderly; z = 
1.37, p<.OS),  although there was a trend for counts 
In the second half of the night to be higher in all 
analyses @<.20 in all cases). 

Order Effects Across Nights. Within each group, 
order effects across nights were examined separately 
for REM, Stage 2, and Delta (elderly only) by com- 
paring log total content count for paired awakenings 
from the first and second laboratory nights within 
each subject. Because of incomplete data, these 
analyses were camed out on N = 1 I ,  9 and 9 for 
elderly REM, Stage 2 and Delta comparisons, and 
5 = 17 and 1 1  for young REM and Stage 2 com- 
parisons, respectively. When there was more than 
one awakening within a stage on a particular night 
10 choose from, the awakening which allowed clos- 
est matching across nights for time of awakening 
%as used. 

No across-night effects approached significance. 
Ofthe five analyses performed, content counts were 
higher on the first night in three analyses and lower 
on the first night in the other two, all non-signifi- 

cant. Thus, there were no across-night trends in 
dream quantity. 

Sleep Stage Eflects - Within Group. Table 4 pre- 
sents a non-parametric comparison between REM 
and NREM Stage 2 content counts separately for 
the young and elderly groups. Log counts were first 
averaged within each subject by stage and then tri- 
cotomized within the subject into 1 (REM > Stage 
2). 0 (REM = Stage 2), or - 1 (REM < Stage 2). 
The null hypothesis of no difference in counts be- 
tween REM and NREM Stage 2 is equivalent to 
the hypothesis that the mean tricotomized score is 
zero, which is tested by a simple t-test. The residual 
score for each specific content count tricotomized 
score, after partialling out variance due to the total 
content count tricotomized score, reflects that part 
of the discrimination between stages camed by the 
specific content category but independent of total 
content count. The hypothesis that the residual 
scores equal zero is also tested by a simple 1-test. 

For the young, REM reports had higher counts 
on all nine psycholinguistic categories (1-test, 
p<.OOO1 for total content, visual nouns, modifiers, 
action words, and auditory implicit speech; pc.00 1 
for visual spatial relations, and auditory explicit 
speech; p<.O1 for intention; and p<.05 for affect). 
However, when the tricotomized difference be- 

Table 4 
Comparison bet ween REM and Stage 2 in tricotomized psycholinguistic 

category content counts 

Tricotomy 
Mean of TCC Partialled 

Categories REM>S2 REM=S2 R E M t S 2  Tricotomr Tricotomy 

Young 

Total Content 21 
Visual Nouns 21 
Visual Modifiers 20 
Visual Action 20 
Visual Spatial 

Relations 18 
Explicit Speech 9 
lmplicii Speech 15 
Intention I I  
Affect I O  

0 
0 
1 
1 

1 
14 
7 

I I  
I I  

2 .826**** 
2 .826**** 
2 ,783**** 
2 .783**** 

4 .609*** 
.391*** 
&)9**** 

0 
1 
1 ,435.. 
2 ,348' 

.o 
,064 

-.001 

- ,038 
,068 
,106 
,076 
.060 

Total Content 
Visual Nouns 
Visual Modifiers 
Visual Action 
Visual Spatial 

Relations 
Explicit Speech 
Implicit Speech 
Intention 
Affect 

13 1 4 
14 1 3 
14 2 2 
I2 3 3 

10 3 5 
5 12 I 
4 13 I 

I 1  6 I 
8 7 3 

Elderly 

.500* 

.61 I** 

.667*** 

.500* 

.278 
,222 
,167 
.556*** 
,278 

,199 
,314. 
,294 

- ,046 
. I O 5  
. I37 
,261 
,190 

Tounts  were tricotomized within subject into I (REM > Stage 2). O'(REM = Stage 2), 

t-test of hypothesis that mean = 0 *p<.O5, **p<.OI, ***p<.001. ****p<.0001. 
or - I (REM < Stage 2). and then averaged across subjects. 
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tween stages on total content count was partialled 
out of the tricotomized score on the specific content 
count categories, none of the residual tricotomized 
scores remained significantly different from zero (all 
p's>.35). Thus, in the young, differences between 
stages in content subcategories were a direct con- 
sequence of differences in report length. 

Within the elderly group, REM counts were 
higher than Stage 2 for total content count, visual 
nouns. modifiers, action words, and intention counts 
(t-test: p<.OOI for visual modifiers and intention 
words, p<.O1 for visual nouns, pc.05 for total con- 
tent and visual action words). When the tricotom- 
ized difference between stages on total content count 
was partialled out of the tricotomized score on the 
specific content count categories, the residual tri- 
cotomized scores were significantly greater than zero 
only for visual modifiers (t-test, p<.05). With total 
content partialled out, there was also a trend toward 
lower frequency of visual nouns, visual action words, 
and intention words in Stage 2 as opposed to REM 
@<. 15 for all three). 

In the elderly. REM counts were higher than 
Delta for total content (p = .016), visual nouns (p 
= .OO8). modifiers (p = .046), action words (p = 
.026), and affect words (p = .012) (NOTE: N = 15 
for Delta comparisons). With total content count 
partialled out as above, only the difference between 
Delta and REM on affect words remained @<.05). 
Finally, in the elderly there were no significant dif- 
ferences between Delta and NREM Stage 2 in con- 
tent counts in any category. 

Group Diflerences in U'ord Counts. Table 5 pre- 
sents the results of a nonparametric (Kruskal-Wal- 
lis) comparison between young and elderly groups 
on all word count variables for both REM and Stage 
2. The data displayed are the mean ranks within 

Table 5 
.Voo,ipururnerrrc~ comparison her ween young and elderly 

riientatron counts by ps.vcholinguiriic categ0r.v 
-~ ~ ~~~ 

Mean Ranks 
_ ~ ~~ .- 

R E M  stage 2 ~ _ _ _ _ _ _ ~ _ _  
Categories Young Elderly Young Elderly 

-. ~ ~- ~_--~___--__--  

Total Content Count 22.52 19.06 22.09 19.61 
Visual Nouns 26.54 I3.92*** 25.02 15.86.. 
Visual Modifiers 24.93 15.97. 22.85 18.64 
Visual Action 28.65 I 1.22**** 27.22 I3.06*** 
Visual Spatial 

Relations 26.50 13.97.'. 22.78 18.72 
Explicit Speech 21.0 21.0 20.00 22.28 
Implicit Speech 25.35 15.44,. 22.43 19.17 
Intention 20.80 21.25 20.24 21.97 
Affect 21.76 20.03 20.30 21.89 

Less than young, Kruskal-Wallis test: *p<.OS,  **p<.Ol. 
***p<.001, ****p<.0001. 

each group when the combined data for the two 
groups are arranged in ascending order. The greater 
the difference in ranks between groups, the less 
overlap between the group distributions. There were 
no significant differences between the elderly and 
young on total content count in either REM or Stage 
2. although mean elderly counts were slightly lower 
than mean young counts. The young reports had 
more frequent visual action words and visual nouns 
than the elderly in both REM and Stage 2 (p<.OOOI 
and p<.OOI in REM, p<.OOI and p<.OI in Stage 
2.  respectively). The young also had a greater fre. 
quency of visual spatial relations @<.OOI),  implicit 
auditory speech (p<.Ol) ,  and visual modifiers 
@<.05) in Stage REM. These results are summa- 
rized in Figure 1. 

To examine further the qualitative differences 
between the dream reports in the young and elderl! 
subjects, we computed average word counts within 
subjects excluding all reports without content. (The 
above analyses included awakenings without con- 
tent, Le., with a score of zero.) This analysis corn. 
pares content counts ofdream reports obtained from 
a biased subset of awakenings within each group 
(exactly 12 I out of 160. or 76% of young, and 84 
out of 142. or 59% of elderly awakenings). Table 6 
presents these data as both mean counts and mean 
ranks. When reports without content are excluded. 
the average total content count in the elderly is as 
large (REM) or larger (Stage 2) than the correspond- 
ing count in the young. However, the counts ot 

*O 1 7 

REM STAGE 2 

Figure 1. Total visual imagery counts consisted of thl 
sum offour visual imagery categories (visual nouns. visua 
action words. visual modifiers. and visual spatial rela 
tions). For each awakening, these four categories wen 
summed. The log sums (actually, log [sum + I ] )  wen 
averaged within subject by stage, then averaged acrm 
subjects within each group and converted back to sun 
counts. For both REM and Stage 2, total visual imager! 
counts for the young were greater than for the elder[! 
(Kruskal-Wallis test: for REM, p<.0009; for Stage 1 
p<.OlZ). 
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Table 6 

with scorable content 
Log Iransformed menialion counts averag 

Mean Sores M 

Categories Young Elderly Young 
_ _ ~ _  __ 

R E M  

Total Content 

Visual Nouns 
Visual Modifiers 
Visual Action 
Visual Spatial 

Relations 
Explicit Speech 
Implicit Speech 
Intention 
UTect 

Count 3.532 3.765 
2.066 1.359 
1.482 1.113 
1.973 0.729 

0.971 0.493 
0.450 0.822 
0.774 0.293 
0.665 0.738 
0.381 0.192 

Stage 2 
_ _ ~  ___ 

Total Content 

Visual Nouns 
Visual Modifiers 
Visual Action 
Visual Spatial 

Relations 
Explicit Speech 
Implicit Speech 
Intention 
4ffect 

Count 

18.238 
24.714 
22.262 
27.571 

24.810 
19.476 
23.095 
18.667 
20.476 

2.569 3.105 
1.364 0.844 
0.790 0.663 
1.205 0.371 

0.477 0.389 
O.OO0 0.235 
0.275 0.104 
0.179 0.289 
0.096 0.144 

15.143 
22.381 
18.905 
24. I43 

18.881 
17.000 
19.048 
19.929 
17.143 

Includes: 74 of 82 or 90.2% of  young REM 
or 60.3% of young Stage 2 reports. 50 of 70 or 
REM reports. and 34 of 72 or 47.2% of elderly 

Less than young. Kruskal-Wallis test: *I; 

Greater than young. Kruskal-Wallis test: ' p  
' * *p.r .001.  ****p<.0001. 
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the combined data for the twc 
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EM, p<.OOI and pC.01 in Stag 
The young also had a greater fre 
patial relations (p<.001), implic~ 
(pc.01). and visual modifier 
REM. These results are summa 

~01.4 (ontent 
(ount 3.532 3.765 18.238 21.059 

\$sua1 Nouns 2.066 1.359 24.714 13.059*** 
\!sua1 Modifiers 1.482 1.113 22.262 16.088 
\ipuaI Action 1.973 0.729 27.571 9.529**** 

urther the qualitative difference 
n reports in the young and elderl 
m e d  average word counts withii 
gall reports without content. (Th 
icluded awakenings without con 
icore of zero.) This analysis corn 
nts of dream reports obtained fron 
If awakenings within each grou; 
of 160. or 76% of young. and 8 4  

% of elderly awakenings). Table 6 
ta as both mean counts and mean 
~ r t s  without content are excluded 
content count in the elderly is ar 
rger (Stage 2)  than the correspond. 
young. However. the counts 01 

isual Spatial 
Relations 0.971 0.493 24.810 12.941*** 

Ejplicit Speech 0.450 0.822 19.476 19.529 
implicii Speech 0.774 0.293 23.095 15.059' 
lnlrntion 0665 0738 18.667 20.529 
4KKt 0.381 0.192 20476 18.294 

g €Ida 

REM 

~ -__ 
Stage 2 

~.~ 

Total Content 
Count 2.569 3.105 15.143 22.286' 

\ isual Nouns 1.364 0.844 22.38 I 1 1.429.. 
\,sua1 Modifiers 0.790 0.663 18.905 16.643 
V~sual  Action 1.205 0.371 24.143 8.786**** 

1 

\1su31 Spatial 
Relations 0.477 0.389 18.881 16.679 

Ekplic-11 Sprech 0.000 0.235 17.000 19.500 
'mplicit Speech 0.275 0.104 19.048 16 429 
nirniion 0.179 0.289 19.929 19.607 

Young Elderly 

\ffect 0096 0144  I 7  I43 19286 
_____ ~ ______ 

Includes 74 of 82 or 90 2% of young REM reports. 47 of 78 
)r 60 3% of young Stage 2 reports. 50 of 70 or 7 1 4% of  elderly 
(EM reports. and 34 of 72 or 47 2% of elderly Stage 2 reports 

Less than young. Kruskal-Wallis test * p i  05 **p< 01. 

Greater than young Kruskal-Wallis test ' p C  05 
.*/I'. 001 ****pi Mx)I 

STAGE 2 

tisual nouns and action words remain markedly 
reduced in the elderly, demonstrating that the re- 
duction in visual imagery in elderly mentation re- 
ports IS independent of report length. This analysis 
also shows that the small differences between groups 
in mean content counts for both REM and Stage 2 
are a direct consequence of the differences between 
groups in the proportion of awakenings that yielded 
zrro content scores. 

Discussion 

This study demonstrates that well functioning 
normal elderly subjects regularly report mentation 
upon experimental awakenings from REM and 
NREM sleep. The proportion of awakenings with 
material recalled is slightly reduced when compared 
Io young adults' values, but is higher than has been 
reported previously in the elderly. It is impossible 
to compare accurately our REM recall rate with 
Kahn et al.'s ( 1  969) result because they provide no 
information to separate within and between-subject 
5ources of variance in their data. However, if we 
assume that their overall proportion reflects a pop- 

I visual imagery counts consisted of th 
imagery categories (visual nouns, visui 
ual modifiers. and visual spatial re18 
awakening, these four categories wer 
; sums (actually, log [sum + I])  wer 
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T8ble 6 

with scorable content 
iransforined mentation counts averaged over reports 

--- 
Mean Scans M a n  Ranks 

Cntegories Young Elderly Young Elderly 

ulation value and compare our data to that value, 
we find that our proportion of recall is significantly 
greater than their proportion of recall (55.4%) of 
"some mental content" ( t  = 2.73. p<.05), and their 
rate of recall (45.2%) of "at least a short but co- 
herent dream" ( f  = 3.72, pC.01). The greater REM 
recall rate in our elderly group may reflect the high 
level of cognitive functioning in our subjects. This 
possibility is consistent with the apparent low level 
(Le.. 8%) of REM recall found by Kramer et al. 
( 1  975) in 4 demented subjects. However. there were 
many methodologic differences between our study 
and that of Kahn et a]. so that no firm conclusion 
regarding the basis of this difference is possible. 

This study provides the first data on NREM re- 
call in the elderly. Our subjects recalled some con- 
tent from just under half of their NREM awaken- 
ings with percent recall from Stage 2 and Delta 
awakenings roughly equivalent. One might have 
predicted either a higher level of NREM recall based 
upon the lessened depth of sleep in the elderly or 
a lower level of NREM recall because of subclinical 
memory impairment. 

We demonstrated large differences between REM 
and Stage 2 mentation in both young and elderly 
groups for percent recall. total content, and for many 
content subcategories. These stage differences in 
mentation reports are consistent with many pre- 
vious reports in the literature (see Herman. Ellman. 
& Roffwarg. 1978 for a review of those studies). 
However. it is also generally accepted that REM 
and NREM mentation have substantial qualitative 
differences. Our findings do  not support this widely 
held view. Neither do  more recent studies in young 
adults by Antrobus (1983) and Foulkes and Schmidt 
( 1  983). 

Antrobus (1  983) and Foulkes and Schmidt ( 1  983) 
compared REM and NREM mentation with report 
length controlled statistically or by matching. re- 
spectively. Both investigators found almost all of 
the NREM-REM difference in visual and auditory 
imagery, complexity of situation. and in character 
development to be due to the greurer letigrh of REM 
reports. The only NREM-REM difference remain- 
ing (marginally significant) with total content con- 
trolled was a greater density of characters per report 
in REM than NREM in the Foulkes and Schmidt 
report. Since our young data come from the Foulkes 
and Schmidt study but were analyzed using meth- 
ods similar to Antrobus. it is not surprising that we 
found no residual differences in the young between 
REM and NREM with total content controlled. 

The present findings in the elderly are in agree- 
ment with the newer studies in young adults. re- 
viewed above, in showing that NREM-REM dif- 
ferences in dream "quality" are primarily a con- 

- 
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sequence of the different length of reports obtained 
from the two kinds of sleep. This result is surprising 
because the neurophysiology of the two sleep states 
is so pervasively different. 

In our elderly data, with total content controlled, 
there was a marginally significant greater incidence 
of visual modifiers in REM and a trend for more 
visual nouns, visual action words, and intention 
words in REM; as noted above, Foulkes and 
Schmidt ( 1  983) observed one marginally significant 
difference in many comparisons between length 
matched NREM and REM reports. If qualitative 
differences between NREM and REM-elicited men- 
tation exist, they are clearly much smaller than has 
heretofore been believed. 

The finding that REM and NREM reports differ 
primarily in length, Le., in amount of material re- 
ported. is consistent with the hypothesis put for- 
ward some years ago (Feinberg & Evarts, 1969) that 
these differences reflect differences in the state of 
memory systems in the two kinds of sleep. This 
interpretation received further support from evi- 
dence(Carlson, Feinberg, & Goodenough, 1978) that 
time estimates spanning REM sleep are more ac- 
curate than those spanning either Stage 2 or Delta. 
Such estimates must require registration and reten- 
tion of successive events. 

It is also possible that differences in the rate of 
production of mental ”events” contribute to the 
different lengths of NREM and REM reports. If 
recall duration upon awakening from either kind of 
sleep were roughly equal, a higher rate of produc- 
tion in REM would lead to longer reports. Further 
studies will be required to distinguish the relative 
contribution of memory mechanisms vis a vis the 
rate of production of mental “events” to the NREM/ 
REM difference in narrative length. It is our hunch 
that the former will prove to be the more important 
factor. 

Another surprising finding in this study was the 
absence of a difference between young and elderly 
in report length from either NREM or REM sleep. 
This finding contradicts the implication of Kahn et 
al. ( 1  969) that dream recall is markedly reduced in 
the elderly. I t  is also inconsistent with our initial 
subjective impression upon reading elderly and 
young mentation transcripts. Reading those re- 
ports, one gets the strong impression that the elderly 
mentation reports are “sparser” than those of young 
adults. However, this reaction seems to be pro- 
duced by the markedly lower incidence of visual 
imagery present in elderly reports; such imagery 
creates an impression ofgreater richness and length. 
Even lengthy elderly mentation reports (three of the 
five longest reports came from three different el- 
derly subjects) were relatively low in visual image- 
ry. The reduced visual imagery in the elderly is 

consistent with studies of visual imagery during 
waking reviewed by Winograd and Simon ( 1980). 

As noted in the Methods, in gathering the young 
adult data the technician sometimes asked follow. 
up questions about specific aspects of the dream 
material. We became concerned that this difference 
between the young and elderly experimental para- 
digms could have established task demands in the 
young subjects such that they would spontaneousl) 
report more, and more vivid material upon awak- 
ening. If this were true, differences between young 
and elderly reports in amount of visual imagen 
may have been an artifact of this difference between 
young and elderly in task demands. We did nor 
believe that task demand differences between groups 
accounted for group differences in visual imagen 
for two reasons. First, it was our strong subjective 
impression that the elderly reports were very lack- 
ing in visual imagery, when compared to our over 
twelve years of experience with young adult sleep 
mentation reports gathered using various para- 
digms. Second, if task demands resulted in in. 
creased visual imagery in young adult reports it IS 

very likely that the length of those reports would 
also be increased. Since there was no difference be- 
tween young and elderly in report length, we could 
not envision a mechanism whereby task demands 
would have selectively increased the proportion oi 
the report with visual imagery without increasing 
report length. 

To test further whether group differences in VIS- 
ual imagery counts were due to the more extensile 
questioning of the young subjects which might hakc 
encouraged them to report greater detail as the stud! 
progressed, we analyzed data from the first REM 
and Stage 2 awakenings for each subject. When onl! 
the first awakenings within stage were examined- 
the results were essentially the same as those pre. 
sented above for the complete data sets. There were 
no differences between groups in total content counl- 
but there was consistently less visual imager); in 

elderly reports. Thus, it is quite unlikely that the 
lower visual imagery in the elderly was an artifai: 
of the differences in experimental procedures. 

In the elderly, the residual difference between 
REM and Stage 2 reports in visual imagery with 
total content count partialled out raises the possl- 
bility that sleep mechanisms are involved in the 
age differences in visual imagery recall. These 
sidual differences were small, were post-hoc. and 
included only one significant effect (for visual mod- 
ifiers) although there were trends for the other VU- 

iables. In contrast, there were no significant differ- 
ences or consistent trends in the young adults. 

Before any of these age differences in visual im- 
agery can be interpreted as effects of age on SIN 
mentation or “dreaming,” one must obtain similar 
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lamlives in the elderly from the waking state. If 
I were shown that waking narratives do not sim- 
Jarly differ in amount of visual imagery, one would 
,!pothesize that the neurophysiological mecha- 

involved in dream imagery differ in young 
lnd normal elderly. If, however, waking narratives 

show an age difference similar to that in narratives 
from sleep, one would require further studies to 
determine whether this resulted from an age-asso- 
ciated, learned response bias, or from a difference 
in the neurophysiology of memory/imagery that af- 
fects both the waking and sleep states. 
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