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Gender differences in episodic memory
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The relationship between gender and memory has been largely neglected by research, despite oc
casional studies reporting gender differences in episodic memory performance. The present study
examined potential gender differences in episodic memory, semantic memory, primary memory, and
priming. Five hundred thirty women and 470men, randomly sampled from the city of Umea, Sweden,
35-80 years of age, participated in the study. There were no differences between men and women
with regard to age or education, or on a measure of global intellectual functioning. As has been
demonstrated previously, men outperformed women on a visuospatial task and women outper
formed men on tests of verbal fluency. In addition, the results demonstrated that women consistently
performed at a higher level than did men on the episodic memory tasks, although there were no dif
ferences between men and women on the tasks assessing semantic memory, primary memory, or
priming. The women's higher level of performance on the episodic memory tasks could not be fully
explained by their higher verbal ability.

In 1974, Maccoby and Jacklin published their highly
cited work on gender differences in various human abil
ities and functions. They concluded that girls have greater
verbal ability than boys do; that boys excel in visuospa
tial and mathematical ability; and that males are more ag
gressive than females. However, Maccoby and Jacklin re
jected the hypothesis of gender differences in learning
and memory. Since then, virtually no systematic research
has been conducted on potential gender differences in
memory.

In the area oflearning and memory, Maccoby and Jack
lin (1974) categorized the studies that they reviewed in
terms of conditioning, discrimination learning, paired
associate learning, oddity problems, probability learning,
learning through modeling, incidental learning, and
memory. In retrospect, however, if one applies the cur
rent, widely used model of five separate but interacting
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systems (episodic memory, primary memory, semantic
memory, priming, and procedural memory; see Schacter
& Tulving, 1994, and Tulving, 1983, 1993), a pattern of
gender differences does appear in the research reviewed
by Maccoby and Jacklin. Specifically, when one exam
ines the studies on episodic memory (i.e., autobiographi
cal records of unique events in the individual's experi
ence encoded in a particular temporal-spatial context), it
is clear that there were significant differences favoring
females in 17 out ofthe 64 reviewed experiments, whereas
only 2 experiments revealed an advantage for males. Ten
dencies in either direction were not reported.

As noted, gender differences in memory performance
have seldom been examined explicitly, although gender
differences in episodic memory have occasionally been
reported. Typically, such gender differences in episodic
memory have been found as a by-product of some other
research question and have thus not been discussed further.
Recent studies reporting gender differences in episodic
memory are listed in Table 1. The majority of these stud
ies come from research on adult age differences in mem
ory (Hill et a1., 1995; Hultsch, Masson, & Small, 1991;Lar
rabee & Crook, 1993; Rabbitt, Donlan, Watson, McInnes,
& Bent, 1995; Schaie & Willis, 1993; West, Crook, &
Barron, 1992; Zelinski, Gilewski, & Schaie, 1993), but
gender differences have also been reported in studies
done to evaluate or establish norms for memory tests
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Table 1
Previous Studies Reporting Gender Differences Favoring Women in Episodic Memory Tasks

n Age
Task Source Women Men range

Word Recall
Rey Auditory Verbal Learning Test Bolla- Wilson & Bleecker (1986) 59 55 40-84
Rey Auditory Verbal Learning Test Geffen, Moar, O'Hanlon, Clark, & Geffen (1990) 78 75 16-86
Recall of random and categorized word lists Hill et al. (1995) 63 21 76-87
Recall of categorized word lists Hultsch, Masson, & Small (1991) 319 225 19-86
Selective reminding of grocery lists Larrabee & Crook (1993) 417 417 17-79
Cumulative learning and recall of word lists Rabbitt, Donlan, Watson, Mcinnes, & Bent (1995) 1,426 583 50-93
Selective reminding of word lists Ruff, Light, & Quayhagen (1988) 202 190 16-70
Immediate and delayed recall of word lists Schaie & Willis (1993) 885 743 29-88
Selective reminding of grocery lists West, Crook, & Barron (1992) 1,343 1,000 17-92
Immediate and delayed recall of word lists Zelinski, Gilewski, & Schaie (1993) 258 250 55-84

Word Recognition
Warrington's recognition test for words Temple & Cornish (1993) 64 64 9-11
Recognition of word lists Zelinski et al. (1993) 258 250 55-84

Story Recall
Recall of narrative stories Hultsch et al. (1991) 319 225 19-86
Recall of short essay Zelinski et al. (1993) 258 250 55-84

Face and Name Recall and Recognition
Recognition of faces of unfamiliar persons Hill et al. (1995) 63 21 76-87
Cued recall of names by faces Larrabee & Crook (1993) 417 417 17-79
Recognition of women's and children's faces McKelvie, Standing, St. Jean, & Law (1993) 10 10
Recognition of faces of familiar persons Wahlin et al. (1993) 181 47 75-96
Cued recall of names by faces West et al. (1992) 1,343 1,000 17-92

Spatial Recall
Recall of objects on paper and real-life locations Eals & Silverman (1994) 40 40
Recall of objects in real-life locations Hill et al. (1995) 63 21 76-87

Picture Recall
Landmarks on a map Galea & Kimura (1993) 48 49 18-29

Odor Recognition
Recognition of common odors Lehrner ( 1993) 29 27 18-27

'Undergraduate students (no specific age range reported).

(Bolla-Wilson & Bleecker, 1986; Geffen, Moar, O'Han
lon, Clark, & Geffen, 1990; Ruff, Light, & Quayhagen,
1988; Temple & Cornish, 1993). Although most episodic
memory research has involved verbal materials, gender
differences in episodic memory have also been found
with the use of other types of materials, such as faces
(Hill et aI., 1995; McKelvie, Standing, St. Jean, & Law,
1993; Wahlin et aI., 1993), pictures (Galea & Kimura,
1993), locations (Eals & Silverman, 1994; Hill et aI.,
1995), and odors (Lehmer, 1993). Taken together, these
studies suggest that there may be gender differences in
episodic memory that favor women.

Still, gender differences in episodic memory have not
been reported in the majority ofexperimental studies on
memory. This could be due to a lack ofeffect, but it could
also be the result of a failure to assess gender differences
statistically. In addition, some studies have yielded con
flicting results. For example, McKelvie et al. (1993) re
ported gender differences in recognition memory for
faces and cars. Men performed at a higher level on recog
nition ofmale faces, and they recognized more cars than
did women, whereas women recognized more female
faces and children than did men. The authors suggested
that the obtained gender differences might reflect male
and female interests and differential familiarity with dif
ferent kinds of materials. Further, Temple and Cornish

(1993) reported no gender differences in face recogni
tion among boys and girls, although there was a female
advantage on recognition memory for words. Finally,
Hart and O'Shanick (1993) found gender differences fa
voring females for verbal material, in the absence ofdif
ferences for pictorial and figural stimuli.

Thus, several issues related to a potential female ad
vantage in episodic memory remain to be addressed.
First, additional evidence regarding gender differences
in episodic memory is needed. Second, given that there
are gender differences in episodic memory, it is impor
tant to determine whether such differences are related to
the type ofmaterial employed. It is possible that women's
higher performance in episodic memory tasks may re
flect a higher verbal ability (Halpern, 1992; Hyde & Linn,
1988), for most reports ofgender differences in episodic
memory have come from the use of verbal tasks. Third,
in the vast majority ofthe studies reviewed above, episodic
memory has been examined exclusively, while other
forms ofmemory (e.g., primary memory, semantic mem
ory, priming) have been ignored. Information regarding
whether the superior performance of females is specific
to episodic memory, or whether gender differences occur
across a variety ofdifferent forms ofmemory, is required.
Finally, it is of interest to document whether gender dif
ferences in memory are of equal magnitude across the
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Figure I, Means and standard errors for years of education and Mini-Mental State Examination (Folstein et al., 1975) across age.

adult life span, or whether the size of the difference
varies across age. The latter is possible, given that re
search by Gur et al. (1991) has indicated that men show
greater decline in brain volume than women do in old age.

The purpose ofthe present research was to extend ex
isting knowledge concerning these issues. Specifically,
using a population-based sample of 1,000 adults between
35 and 80 years of age, we addressed the following main
issues: (l) Are there gender differences in memory per
formance, and, if so, are these differences (2) generaliz
able across different forms of memory, (3) a function of
women's greater verbal skills, and (4) invariant across
the adult life span?

METHOD

The study is a part of the Betula prospective study of memory,
health, and aging. This is a large-scale study, investigating how
memory and health develop across the adult life span (for a de
tailed description of the purposes and the design of the study, see
Nilsson et al., 1997).

Subjects
One thousand healthy adults (470 men, 530 women) partici

pated in the study. They comprised 100 subjects in each of the fol
lowing groups: 35-year-olds (50 men, 50 women), 40-year-olds
(48 men, 52 women), 45-year-olds (46 men, 54 women), 50-year
olds (40 men, 60 women), 55-year-olds (46 men, 54 women), 60
year-olds (54 men, 46 women), 65-year-olds (46 men, 54 women),
70-year-olds (52 men, 48 women), 75-year-olds (47 men, 53
women), and 80-year-olds (41 men, 59 women).

The subjects were randomly sampled from the population of
Umea, Sweden. In order to obtain a total of 100 subjects in each
of the 10 different cohorts, a letter was sent to 1,976 persons. Of
these individuals, 259 could not be located; 130 were too ill to
participate; 31 had died; 481 did not want to participate or claimed
that they were too busy to participate; and 89 were excluded be
cause of a visual or auditory handicap, mental retardation, or de
mentia, or because they spoke a native language other than Swedish.

Finally, 17 subjects were replaced because they did not show up
at the memory examination. In order to evaluate whether the 481
nonsubjects who refused to participate were similar to the 1,000
subjects, public information from the census bureau (Statistiska
Centralbyran, 1985) was gathered regarding their gender, marital
status, employment, education, income, number of persons living
in household, profession, category of profession, number of chil
dren living at home, type of housing, and overcrowding in house
hold. Comparisons revealed that the subjects were to a greater ex
tent employed and had higher incomes than did the nonsubjects
(p < .05). There were no other reliable group differences, as de
termined by X2 tests (p > .05; see Nilsson et al., 1997).

All subjects (I) underwent an extensive health examination, in
cluding blood sample testing; (2) participated in an interview
about health status and received a revised version of the Katz ac
tivities of daily living (ADL) instrument (Hulter-Asberg, 1984);
(3) completed a questionnaire about social and economical issues;
(4) completed a questionnaire about critical life events (Perris,
1984a, 1984b, I984c ); and (5) underwent an extensive examina
tion of memory functions. Data from subjective reports of health
(i.e., subjects were asked whether they felt healthy or not, with a
yesfno answer being required) revealed that an equal number of
men and women perceived themselves as healthy (MF = 76.1%;
MM = 73.5%), as determined by a X2 test (p > .05; see Nilsson
et aI., 1997).

Figure I shows educational background and performance on
the Mini-Mental State Examination (MMSE; Folstein, Folstein,
& Mcl-lugh, 1975) across the 10 age groups, and Figure 2 shows
performance on tests of verbal fluency and Block Design across
age. The MMSE is a widely used test for determining global cog
nitive status. In Fluency I, subjects were asked to generate as
many words as possible beginning with the letter A in I min, and
Fluency 2 involved generating as many five-letter words begin
ning with the letter M as possible in I min. Block Design is a stan
dardized test of visuospatial abilitv from the Wechsler Adult In
telligence Scale-Revised (Wechsler, 1981).

Because the following analyses were based on a large sample,
the alpha level for reporting statistical significance was set at .0 I.
unless otherwise noted. There were no age differences in gender
distribution, as determined by a X2 test (p > .05). A multivariate
analysis of variance was conducted on the education, MMSE, Flu-
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Figure 2. Means and standard errors for Fluency 1, Fluency 2, and Block Design (Wechsler, 1981) across age.

ency I, Fluency 2, and Block Design data, with age and gender as
independent variables. The analysis indicated significant effects
of age [Wilks's A= .471, F(45,4369) = 17.78] and gender (Wilks's
A = .964, F(5,976) = 7.23]. The age X gender interaction was not
significant. In order to evaluate the effects of age and gender on
education, MMSE, Fluency I, Fluency 2, and Block Design, the
information from the univariate F tests in the multivariate analy
sis of variance (MANOYA) was examined. For education, there
was a main effect of age [F(9,980) = 59.46], indicating that edu
cational level decreased with advancing age. Similarly, the
MMSE data revealed a significant main effect of age [F(9,980) =

20.35], with performance decreasing across age groups. There
were no gender effects for education or the MMSE. The results on
Fluency I yielded a main effect of age [F(9,980) = 13.79] and a
marginally significant effect ofgender [F(1 ,980) = 5.24,p < .02],
indicating that performance decreased with increasing age and
that women performed at a higher level than did men. The Flu
ency 2 data also yielded main effects ofage [F(9,980) = 8.06] and
gender [F(1,980) = 6.77], again indicating that performance de
teriorated with age and that women performed better than men.
Finally, the results on the Block Design data showed main effects
of age [F(9,980) = 63.61] and gender [F(1,980) = 10.75] and a
significant age X gender interaction [F(9,980) = 2.70]. These
findings indicated that performance decreased with advancing
age and that men performed at a higher level than did women. The
interaction was due to the gender differences' being especially
pronounced for the 45- and 75-year-olds. In general, these data
are consistent with previous research, indicating a female advan
tage in verbal ability as indexed by the two fluency tests and a
male superiority in visuospatial skill as indexed by the Block De
sign test.

Materials and Procedure
The memory tasks were selected to assess multiple domains of

performance, including episodic memory, primary memory, se
mantic memory, and priming, although the selection of tasks was
biased toward episodic memory. The memory testing was con
ducted by trained psychometricians and lasted between 1.5 and
2 h for each subject. For a detailed description of the tasks used
and the structure of the test session, see Nilsson et al. (1997).

Episodic Memory Tasks
Word recall. In order to study word recall under conditions of

focused and divided attention, we used a task developed by Bad
deley, Lewis, Eldridge, and Thomson (1984). This task involved
four different conditions. In each of these conditions, subjects
were presented auditorily with a list of 12 common unrelated
nouns, along with the instruction to learn these words for an im
mediate free recall test. The words were presented at 2-sec inter
vals. The concurrent task was to sort a deck of playing cards into
two piles, one red pile and one black. The card-sorting task was
conducted during both study and test, during study only, or dur
ing test only. In the fourth condition, no card sorting was per
formed at either study or test. There were two different sets of
words for each of the four conditions, which were counterbal
anced across subjects in each cohort. The measure used was the
number of words correctly recalled.

Memory of activities. At the end of the testing session, the
subjects were incidentally asked to recall the tasks that they had
performed during the testing session (Kausler & Hakami, 1983).
The number of activities correctly recalled was used as dependent
measure. A maximum of 31 activities could be recalled. There
was no time limit for this task.

Recall ofnewly acquired facts. Using parts ofa paradigm de
veloped by Schacter, Harbluk, and MacLachlan (1984), subjects
were presented with 20 fictitious statements regarding famous
people (e.g., "Astrid Lindgren collects stamps as a hobby"). At
test, the subjects were asked questions regarding the statements
(e.g., "What is Astrid Lindgren's hobby?"). The number of cor
rectly recalled answers was the dependent measure. This task was
also self-paced.

Free recall, cued recall, and recognition of sentences and
subject-performed tasks. For subject-performed tasks (SPTs;
Cohen, 1981), each subject was provided with 16 objects, I at a
time (e.g., bear, book). Simultaneously with the presentation of
each object. an instruction. consisting of a verb and a noun (e.g.,
turn over the bear, lift the book) was presented visually on an
index card and read aloud by the experimenter. The subject was
asked to perform each SPT during an 8-sec interval. Following
presentation of the last item, subjects were given 2 min to recall
as many of these SPTs as possible. The sentence task was per-
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formed in the exact same way, with the exception that no objects
were presented and there were no requirements of motor action.

The nouns belonged to four different categories (e.g., animals,
reading materials, kitchen utensils, articles ofclothing), with four
different exemplars in each category (e.g., horse, bear, alligator,
squirrel). Half the subjects in each cohort were given the sentence
list followed by the SPT list. A reversed presentation order of the
lists was used for the other halfofthe subjects in each cohort. Two
different sets ofsentences composed the lists, with eight different
orders of sentences for each set. These 16 different lists were
counterbalanced across subjects in each cohort.

Immediately after free recall of the second list, a cued recall
test of the nouns presented in each of these two lists was con
ducted. Eight category names, four from each list, were presented,
and subjects were asked to recall as many target items as possible
from each category. Three minutes were allotted for this cued re
call task. The number ofnouns recalled in free and cued recall, re
spectively, were used as dependent measures. In the recognition
test, 16 nouns from the study lists (8 of which had appeared in the
sentence condition and 8 of which had appeared in the SPT con
dition) and 16 distractor nouns from the same categories as those
for the target nouns were presented in randomized order after in
structions about yes/no recognition. The recognition data were
transformed into d'scores.

Face-name recognition. Subjects were presented with 16 color
pictures of faces of IO-year-old children, one at a time. Concur
rently, a fictitious full name was presented. The name informa
tion consisted of a common Swedish given name and a common
Swedish family name (Olofsson & Backman, 1996). Each face
name picture was in view for 8 sec. Twoequivalent sets ofpictures
and names were used, and these were counterbalanced across age
groups. The subjects were instructed to remember the faces and
the last names for a later recognition test. After a 45-min interval,
the subjects were presented with the 12 target faces and with 12
distractor faces not previously shown. The target and distractor
faces appeared, one by one, in random order for a maximum of
15 sec per face, and subjects were instructed to make a yes/no
recognition judgment. Moreover, for faces presented at the study
trial, the subjects were asked to recognize the full name presented
at study in a four-alternative multiple-choice test. For face recog
nition, d' served as the dependent measure; for recognition of
given names and family names, the number of correct recogni
tions was the dependent measure.

Semantic Memory Tasks
Recall of general knowledge. In addition to the questions

asked to test recall of newly acquired facts, another 20 questions
were presented at test. For these questions, the information was
generally known (e.g., "What was the profession ofOlofPalrne?";
Schacter et al., 1984). The number of correctly recalled facts was
used as the dependent measure. This task was self-paced.

Word comprehension. Subjects were presented with a list of
30 target words, with five alternates per target word. Among the
five alternates there was one synonym for each target word, and
the subjects were asked to mark the synonym for each target
(Dureman, 1960). Seven minutes were allowed for this task, and the
number of correctly marked synonyms was the dependent measure.

Primary Memory Task
The primary memory measure was computed from the nondi

vided/nondivided condition in the word recall task. Performance
in this recall task was separated into its primary and secondary
memory components, using the lag method devised by Tulving
and Colotla (1970). In this method, words recalled within a pre
sentation or retrieval lag of seven words are considered to be re
trieved from primary memory, whereas words recalled after a
longer lag are considered to be retrieved from secondary memory.

The number of correctly recalled words from primary memory
was the dependent measure.

Priming Task
Subjects were presented with the first two letters of family

names and were asked to say the first family name that came to
mind. A total of 32 name stems were presented; 16 of these were
stems for names presented in the previously described face-name
recognition task, and 16 were stems of names that had not been
presented to the subject before. One set of stems served as targets
for one halfof the subjects in each cohort, and the other set served
as distractors. For the other half of the subjects in each cohort, the
target and distractor sets were reversed. The purpose of including
distractor stems was to obtain a baseline measure of completing
name stems. The difference in completion rate between target
names and distractor names resulted in the measure of priming.

RESULTS

We will start with a presentation ofthe results from the
episodic memory tasks and then describe the data from
the semantic memory, primary memory, and priming
tasks. In these analyses, the direct effects ofgender on per
formance were assessed. The potential influence of gen
der was also evaluated, controlling statistically for gender
differences in verbal fluency.Table 2 gives an overview of
the means and standard deviations for men and women in
all memory tasks, as well as the effect size, d (Rosenthal,
1991), for gender in each of the memory tasks. Whenever
a task involved different presentation orders or versions,
the effects of these variables were evaluated initially.
However, there were no effects involving order or version,
and the data were collapsed across these variables.

Episodic Memory Tests
Analyses ofvariance. A MANOVAwas conducted on

the episodic memory measures, with age and gender as
independent variables. The analysis indicated significant
effects ofage [Wilks's A= .502, F( 135,7531) = 5.17] and
of gender [Wilks's A= .919, F(15,966) = 5.67]. The age X
gender interaction was not significant. Since there was
no interaction between age and gender in the present ma
terial, age was excluded from further analysis. For a de
tailed description of the influence ofage on performance
in these tasks, see Backman and Nilsson (1996), Ern
grund, Mantyla, and Nilsson (1996), Nilsson et al. (1997),
and Nyberg, Backman, Erngrund, Olofsson, and Nilsson
(1996).

In order to evaluate the effects of gender on recall of
newly acquired facts, activities, d' for face recognition,
given name recognition, and family name recognition,
the information from the univariate F tests in the
MANOVA was used. There were main effects of gender
for recall of newly acquired facts [F(1 ,980) = 34.40], ac
tivities [F(1,980) = 12.99], face recognition [F(1,980) =

27.29], and given name recognition [F(I,980) = 6.72].
The main effects of gender indicated that women per
formed at a significantly higher level than men in all
these tasks. There was no effect of gender on family
name recognition, however.
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Table 2
Means, Standard Errors, and Effect Sizes

for Men and Women Across Memory Tasks

Effect
Men Women Size

Task M SE M SE d

Episodic Tasks

Word Recall
Nondivided/nondivided 4.99t .072 5.40 .073 .25
Nondivided/divided 4.40t .068 4.74 .073 .22
Divided/nondivided 3.62t .063 3.97 .066 .24
Divided/divided 3.37t .063 3.68 .063 .21

Newly acquired facts 5.05t .136 6.05 .134 .33
Memory for activities 8.04t .154 8.67 .142 .19

Free recall, cued recall, and recognition of SPTs
Free recall 9.99t .126 10.76 .112 .29
Cued recall 9.39t .126 10.00 .119 .22
Recognition, (d') 3.22t .053 3.59 .044 .34

Free recall, cued recall, and recognition of sentences
Free recall 6.21t .124 6.81 .126 .21
Cued recall 5.48t .145 6.21 .144 .22
Recognition, (d') 2.17t .052 2.38 .049 .19

.07

.27

.15

.05

.047

.113

.116

.044

.082 -.04

.239 .05

2.04
6.01
7.49

2.53

7.63
21.26

.047

.077

.260

.047

.110

.115

1.75t
5.63t
7.35

2.46

7.70
20.98

Face and name recognition
Face recognition, (d)
Given name
Family name

Semantic Tasks

General knowledge
Word knowledge

Primary Memory

Primary memory measure

Priming Task

Target 3.50 .078 3.7 .076 .12
Baseline 2.28 .064 2.36 .055 .06
Priming 1.22 .099 1.34 .091 .06

Note-Effect size, d = (Mwomen - Mmen)/SDto,al' A positive value ofd indicates that women
performed at a higher level than men; a negative value indicates that men performed at a
higher level than women. t p < .01.

The effects of gender and division of attention on
word recall were evaluated in a 2 (gender) X 2 (encod
ing condition: focused, divided) X 2 (retrieval condition:
focused, divided) ANOYA, with repeated measures on
the last two factors. There were main effects of gender
[F(l,998) = 22.35], encoding condition [F(l,998) =
1,035,02], and retrieval condition [F(l,998) = 168.49].
These effects demonstrated that women performed at a
higher level than did men, and that division of attention
at both encoding and retrieval impaired performance.
The encoding condition X retrieval condition interaction
was significant [F(l,998) = 28.63], which reflected the
fact that division of attention at retrieval had no effect if
subjects' attention had been divided at encoding. None
of the other interactions were reliable.

In order to analyze potential gender differences in free
and cued recall of sentences and SPTs, we conducted a
2 (gender) X 2 (task: sentences, SPTs) X 2 (recall: free,
cued) ANaYA, with task and recall as within-subjects
factors. There were main effects of gender [F(l,998) =
20.56], task [F( 1,998) = 2,160.16], and recall [F( 1,998) =

223.88]. The main effects indicated that women per
formed at a higher level than men and that SPTs were bet
ter recalled than sentences. In addition, subjects performed
at a higher level in free recall than in cued recall. This re
sult most likely reflects the fact that there was a longer
retention interval between study and cued recall than be
tween study and free recall. No interaction was reliable.

Hit and false alarm rates in recognition of sentences
and SPTs were transformed into d' scores. A 2 (gender)
X 2 (task: sentences, SPTs) ANaYA on the d' data re
vealed main effects ofgender [F(l,998) = 27.37] and task
[F(l,998) = 746.82]. These results indicated that women
performed at a higher level than men and that SPTs were
recognized better than sentences. The interaction was
not reliable.

Regression analyses. Given that there were signifi
cant gender differences in verbal fluency, it was judged
important to determine whether the gender differences
in episodic memory would remain after statistical control
of verbal fluency. Thus, to evaluate the relative influence
of gender and verbal fluency on the episodic memory
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measures, we conducted a series of hierarchical regres
sion analyses. As can be seen in Table 3, the 15 episodic
memory measures were aggregated to form 10 depen
dent variables in the regression analyses. Two regression
analyses were computed for each ofthe 10 episodic mem
ory measures, one in which gender was entered first fol
lowed by Fluency I and Fluency 2 in one block, and one
in which Fluency I and Fluency 2 were entered first in
one block, followed by gender. As can be seen in Table 3,
in all tasks except family name recognition, the effect of
gender was reliable when entered first in the regression
equations. More importantly, in all cases, the effect of
gender remained when verbal fluency was statistically
controlled.

Semantic Memory,
Primary Memory, and Priming

Analyses of variance. A MANOVA was also con
ducted on the semantic memory, primary memory, and
priming tasks. This MANOVA yielded a significant ef
fect ofage [Wilks's A= .793, F(45,4369) = 5.17]. Neither
the effect of gender nor the age X gender interaction was
significant. Since there was no interaction between age
and gender, age was dropped from further analysis. As
can be seen in Table 2, univariate F tests in the MANOVA
demonstrated that there were no effects ofgender on gen-

eral knowledge, word comprehension, primary memory,
or priming.

Regression analyses. In order to evaluate the relative
effect of gender and verbal fluency on general knowl
edge, word comprehension, primary memory, and prim
ing, hierarchical regression analyses were conducted.
The effect of gender was not reliable, irrespective of
whether it was entered first or last in the equations. How
ever, verbal fluency contributed reliably to the variance
in the semantic and primary memory tasks (see Table 3).

DISCUSSION

Our main research question addressed whether there
are gender differences in memory performance. The
findings from the present study strongly suggest that
such differences do exist. There were reliable differences
between the population-based samples of men and
women on all but one measure of episodic memory (recog
nition of family names). The reason for the lack of gen
der effect in recognition of family names remains un
clear. However, although women outperformed men on
the episodic memory tasks, there were no statistically sig
nificant differences between men and women on the
measures of semantic memory, primary memory, or
priming.

Table 3
Hierarchical Regression Analyses for All Memory Measures,

With Gender and Verbal Fluency as Predictors

Modell Model 2

Measure {3 Change R? Cum.R2 Measure {3 Change R2 Cum. R2

Word Recall

Gender -.15 .022t .022 Fluency I .37 .279t .279
Fluency I .36 .269t .291 Fluency 2 .22
Fluency 2 .21 Gender -.11 .012t .291

Newly Acquired Facts

Gender -.16 .027t .027 Fluency I .24 .uor .13
Fluency I .24 .119t .146 Fluency 2 .15
Fluency 2 .15 Gender -.14 .019t .146

Memory for Activities

Gender -.09 .009t .009 Fluency I .30 .220t .22
Fluency I .30 .211t .220 Fluency 2 .22
Fluency 2 .22 Gender -.06 .003· .220

SPT Recall

Gender -.14 .019t .019 Fluency I .30 .208t .208
Fluency I .30 .200t .218 Fluency 2 .21
Fluency 2 .20 Gender -.10 .our .218

Recognition of SPTs

Gender -.17 .029t .029 Fluency I .18 .074t .074
Fluency I .17 .068t .097 Fluency 2 .12
Fluency 2 .12 Gender -.15 .220t .097

Sentence Recall

Gender -.11 .013t .013 Fluency I .31 .zoor .20
Fluency I .31 .192t .205 Fluency 2 .18
Fluency 2 .17 Gender -.08 .006t .205

Recognition of Sentences

Gender -.10 .009t .009 Fluency I .22 .lOOt .10
Fluency I .22 .096t .106 Fluency 2 .13
Fluency 2 .13 Gender -.07 .006· .106
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Table 3 (Continued)

Modell Model 2

Measure f3 Change Z? Cum.R2 Measure f3 Change x- Cum. R2

Face Recognition

Gender -.14 .019t .019 Fluency I .22 .104t .104
Fluency I .22 .098t .116 Fluency 2 .14
Fluency 2 .13 Gender -.11 .013t .116

Recognition of Given Names

Gender -.07 ..006* .006 Fluency I .08 .020t .059
Fluency I .08 .019t .025 Fluency 2 .08
Fluency 2 .08 Gender -.06 .004* .025

Recognition of Family Names

Gender -.03 .000 .000 Fluency I .07 .039t .039
Fluency I .07 .039t .039 Fluency 2 .15
Fluency 2 .15 Gender -.01 .000 .039

General Knowledge

Gender .02 .00 .00 Fluency I .21 .149t .149
Fluency I .21 .151t .152 Fluency 2 .22
Fluency 2 .22 Gender .05 .003 .152

Verbal Comprehension

Gender -.02 .00 .00 Fluency I .34 .373t .373
Fluency I .34 .373t .373 Fluency 2 .34
Fluency 2 .34 Gender .02 .000 .373

Primary Memory
Gender -.03 .001 .001 Fluency I .06 .018t .018
Fluency I .06 .017t .018 Fluency 2 .09
Fluency 2 .09 Gender -.02 .001 .018

Priming

Gender -.03 .001 .001 Fluency I .03 .005 .005
Fluency I .03 .005 .006 Fluency 2 .05
Fluency 2 .05 Gender -.02 .001 .006

Note-For word recall, the four encoding-retrieval conditions were significantly correlated, with rs rang-
ing from .43 to .53, and were aggregated to form a composite word recall variable. For SPT recall, the cor-
relation between free and cued recall of SPTs was significant (r = .73), and the measures were aggregated
to form one SPT recall variable. For sentence recall, the correlation between free and cued recall of sen-
tences was significant (r = .81), and the measures were aggregated to form one sentence recall variable.
*p < .04. tp < .01.

It has been found in a number of studies that women
perform at a higher level than men on episodic memory
tasks, such as recall of object locations (Eals & Silver
man, 1994; Hill et aI., 1995), picture recall (Galea &
Kimura, 1993), word recall (Bolla-Wilson & Bleecker,
1986; Geffen et aI., 1990; Hill et aI., 1995; Hultsch et aI.,
1991; Larrabee & Crook, 1993; Rabbittetal., 1995; Ruff
et aI., 1988; Schaie & Willis, 1993; West et aI., 1992;
Zelinski et aI., 1993), word recognition (Temple & Cor
nish, 1993; Zelinski et aI., 1993), story recall (Hultsch
et aI., 1991; Zelinski et aI., 1993), face and name recall
and recognition (Hill et aI., 1995; Larrabee & Crook,
1993; Wahlin et aI., 1993; West et aI., 1992), and odor
recognition (Lehmer, 1993). Thus, the present study sup
ports previous findings by confirming a higher level of
performance for women in face recognition, given name
recognition, and word recall and recognition. In addition,
this study extends the list of episodic memory tasks in
fluenced by gender, by demonstrating that women perform
at a higher level than men on recall of SPTs, recall of
words under conditions offocused and divided attention,
recall of activities, and recall of newly acquired facts.
Thus, it appears that the female superiority in episodic

memory performance is rather consistent across differ
ent materials and encoding/retrieval conditions.

It is noteworthy that the magnitude of the female
episodic memory advantage was similar across the tests of
recall and recognition. The fact that the size ofthe gender
related performance difference was similar in recogni
tion and recall (MdRecog = .21; MdRecall = .24) suggests
that problems at encoding rather than retrieval may under
lie the lower performance of the male subjects. If gender
related retrieval problems had dominated, markedly re
duced gender differences in recognition relative to recall
would have been expected. Thus, the findings from the
present study, along with previous results, indicate that
there is now sufficient evidence to conclude that women
perform at a higher level than men on episodic memory
tasks in middle and old age.

By contrast, there were no differences between men
and women on the semantic memory tasks, the primary
memory task, or the priming task. Aside from the present
study, only Hultsch et al. (1991) have investigated gen
der differences in semantic memory and priming. They
demonstrated higher performance for men on a seman
tic world knowledge test and no gender differences on a
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priming task. Thus, in addition to priming being relatively
immune to the effects ofaging (Craik & Jennings, 1992),
this form ofretrieval without conscious recollection does
not seem to vary as a function of gender. The conflicting
results regarding gender effects on semantic memory
performance may reflect differences in the materials used.

Given that women perform at a higher level than men
on episodic memory tasks, what are the possible rea
sons? It may be the case that the higher verbal ability of
women brings about their better performance in episodic
memory tasks. Yetalthough this explanation may appear
reasonable, it is not fully convincing. In the present
study, the primary memory task, the semantic memory
tasks, and the priming task were also verbal in nature to
the same extent as were most of the episodic memory
tasks. If higher verbal ability is the source of women's
better episodic memory performance, it would be rea
sonable to expect a female advantage on the nonepisodic
verbal tasks as well. This was not the case. Moreover, the
regression analyses indicated that, although verbal flu
ency contributed to the variance across all episodic
memory tasks, statistical control of this variable did not
eliminate the variance accounted for by gender in any
episodic memory task. In addition, a verbal advantage
cannot explain women's higher performance on face
recognition, demonstrated in this study and other research
(e.g., Hill et al., 1995; Shepherd, 1981; West et al., 1992).
Thus, although a female advantage in verbal ability may
contribute to gender differences in episodic memory per
formance, it does not fully explain these differences.

What other possible explanations for the obtained
gender differences could there be? In some previous
studies, the data pattern of gender differences has been
interpreted as reflecting male/female interest, and/or dif
ferential familiarity for different kinds of material (Me
Kelvie et al., 1993; West et al., 1992). This explanation
does not account for several ofthe findings in the present
study, however. For example, women performed at a
higher level on recall and recognition of words, sen
tences, and SPTs, and on recall of recently acquired in
formation. The materials in these tasks were carefully
balanced, and consisted of several equivalent versions. It
is therefore difficult to sustain the argument that the in
formation to be remembered tapped female interests to a
greater extent than it did male interests. In fact, except in
the face recognition task, in which the faces were chil
dren's, there is no reason to suspect that the material in
the episodic memory tasks unduly favored women.
Other authors (Eals & Silverman, 1994; Silverman &
Eals, 1992) have explained gender differences in recall
of object locations as resulting from division of labor
during evolutionary adaptation. Whereas men primarily
were hunters and thus had opportunities to develop their
spatial skills, women served as gatherers and were there
fore shaped to develop their memory for object loca
tions. Although this theory may account for gender dif
ferences in memory for locations, it cannot explain the
general effects of gender on episodic memory perfor
mance obtained in the present study.

There is no consensus regarding the reasons for gen
der differences in visuospatial, numerical, and verbal
abilities, although several hypotheses exist. The explana
tions for gender differences fall into two major categories:
psychosocial and biological. Whereas the psychosocial
explanations stress the importance of the environment
and the expectations from the environment on the young
child, the biological explanations refer to differences
found between men and women in brain organization
and morphology. A similar approach to explaining gen
der differences in episodic memory may be useful.

The subjects in the present study ranged from 35 years
to 80 years of age. There was no overall age X gender
interaction, indicating that the gender differences found
in the episodic memory tasks were rather consistent across
age groups. It has been reported that men, with increas
ing age, show a more pronounced brain volume decline,
particularly in the left hemisphere, than do women (Gur
et al., 1991). Gur et al. suggested that women may there
fore be less susceptible to age-related cognitive decline
than men. However, this hypothesis was not supported
by the present data or by previously reported results (Lar
rabee & Crook, 1993). By contrast, gender differences in
episodic memory performance appear to be of similar
magnitude from 35 to 80 years of age.

The differences between men and women, although
highly significant, were small in terms of actual num
bers. It could be argued that the differences are too small
to merit interest. However, we believe that small differ
ences cannot a priori be considered unimportant. The ef
fect sizes obtained in the episodic memory tasks ranged
from .09 to .34, with a mean of .23. These effect sizes
should be compared with the effect sizes typically ob
tained on measures of visuospatial and verbal abilities.
Linn and Petersen (1986) conducted a meta-analysis of
gender differences in spatial abilities. Three broad cate
gories of spatial ability were formed: spatial perception,
mental rotation, and spatial visualization. The effect
sizes for these categories varied substantially, being
- .64 for spatial perception, - .26 for most tasks assess
ing mental rotation (a considerably larger effect size was
found on the Vandenberg version of the Shepard-Metzler
mental rotation task), and - .13 for spatial visualization,
all in favor of men. Hyde and Linn (1988) conducted a
similar meta-analysis of verbal ability and demonstrated
that the weighted mean effect size was .11, favoring
women. The analyses of effect sizes for different mea
sures of verbal ability varied between - .16 and .33, de
pending on type of task. Thus, it is apparent that the ef
fect sizes for gender vary between visuospatial tasks and
verbal tasks, but also within these task categories. The
effect sizes for episodic memory found in the present
study were around one quarter of a standard deviation
unit, which is higher than those obtained for spatial vi
sualization and verbal ability, and comparable with that
obtained in mental rotation.

Why have gender differences in episodic memory not
received legitimate attention in the scientific commu
nity? One reason may be that studies of human memory
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have for many years been concerned with basic research
questions, typically with the use of experimental para
digms. Individual difference variables (e.g., gender)
have played only a marginal role in this research. In ad
dition, Maccoby and Jacklin's (1974) statement that
there were no gender differences in learning and memory
may not have fostered empirical inquiry into this topic.
Even if tests for main effects of gender have been con
ducted in some studies, it is reasonable to assume that
potential differences were not detected with the small
sample sizes generally used in experimental memory re
search. However, in research on adult cognitive develop
ment, there has been an increasing number of longitudi
nal studies with large sample sizes and subjects ranging
in age from young to old. The majority ofprevious stud
ies reporting gender differences in episodic memory
have been conducted within a developmental framework
(e.g., Hill et al., 1995; Hultsch et al., 1991;Schaie & Willis,
1993; Zelinski et al., 1993). It is probable that with the
undertaking of more large-scale studies, gender differ
ences in episodic memory performance will become
more widely reported and discussed.

Based on data from a population-based sample ofadults,
the present study suggests that there is a reliable female ad
vantage in episodic memory performance. Although we at
present do not have a sufficient explanation for these re
sults, future research should be done in order to evaluate the
relative importance ofsocial, psychological, and biological
factors for the existence of this intriguing phenomenon.
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