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Abstract

Men and women (50–67 years) completed drinking diaries and, on the basis of this, were divided into low ( < 2 units/day, 1 UK unit = 8 g

alcohol) and moderate (2–5 units/day) alcohol groups. They completed analogue rating scales of mood and bodily symptoms before and after

two extended computerised cognitive tests. After the tests, the women showed significantly greater increases in self-ratings on the factors of

anxiety and discontentment and felt significantly less alert than did the men. They also showed significantly greater increases in bodily

symptoms of somatic anxiety and ratings of aggressive mood than did the men. There were no significant effects of alcohol or Sex�Alcohol

interactions on the self-ratings, but the men showed significant positive correlations of alcohol and negative mood. On both the cognitive

tests, there were significant Sex�Alcohol interactions because the moderate-drinking men performed worse than the low-drinking men,

whereas the moderate-drinking women performed better than the low-drinking women. Thus, the middle-aged women responded much more

than did the men with negative mood changes to the psychological stress of cognitive testing, although their cognitive performance was not

worse.
D 2004 Elsevier Inc. All rights reserved.
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1. Introduction

It is well known that there is a much higher incidence

of anxiety and depressive disorders in women than in men

(Gater et al., 1998). An age of onset analysis showed that

this sex difference begins in early adolescence and persists

through to the mid-50s. However, over the age of 55, the

prevalence of symptoms, apart from fatigue and sleep

problems, was found to be equal in British men and

women or higher in men (Bebbington et al., 1998). The

change in sex ratio after age 55 is because of a reduction

in female prevalence rather than an increase in male

prevalence. These findings remained when social variables,
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such as employment, marital status and presence of chil-

dren in the home, are controlled for. In a recent Australian

survey, the prevalence of major depressive disorder de-

clined sharply in men aged 55 and over and in women

aged 65 and over (Wilhelm et al., 2003). Thus, in late

middle-age there seems to be a decrease in the incidence

of depression and a reduction in the sex differences in

incidence.

However, there seems to be much less evidence concerning

sex differences in mood in nonclinical populations. Previous

studies have found cognitive testing to increase ratings of

anxiety, discontentment and aggression in young men and

women (File et al., 2001, 2002a; Randall et al., 2003), in

middle-aged men and women (Randall et al., 2004a) and in

postmenopausal women (File et al., 2002b; Hartley et al.,

2003). However, it is not known whether there are sex

differences in these mood changes in older men and women,

who have lower levels of circulating sex steroids (Lamberts

et al., 1997).



S. Elsabagh et al. / Pharmacology, Biochemistry and Behavior 78 (2004) 621–628622
There are reports in the literature that habitual moder-

ate alcohol consumption is associated with psychological

benefits, such as mood enhancement and stress reduction

(for review, see Peele and Brodsky, 2000). Randall et al.

(2004b) found that student teetotalers responded with

more adverse mood changes than did light or moderate

drinkers to the stress of cognitive testing. Hence, a

second interest was to determine whether there was an

impact of habitual alcohol consumption in response to

stress in older adults. The purpose of the present study

was, therefore, to explore whether there were sex differ-

ences in mood changes in response to the stress of

exposure to cognitive testing in a group of late middle-

aged healthy volunteers with differing levels of alcohol

consumption.

There is considerable evidence for age-related deficits

in cognition when the performance of young and middle-

aged groups is compared (Raffaele et al., 1992; Craik et

al., 1995; Salthouse et al., 1997; File et al., 1999). There is

some evidence that in older populations, there is a greater

decline in cognitive function with age in men than in

women (Wiederholt et al., 1993; van Exel et al., 2001). In

addition, in late middle-age there is some evidence that

moderate habitual alcohol consumption has greater bene-

ficial effects in women than in men on a wide range of

cognitive tasks (Dufouil et al., 1997; Elias et al., 1999). As

the main aim of the present study was to determine the

mood changes in response to the stress of cognitive

testing, we selected two lengthy and demanding compu-

terised cognitive tasks. We also determined whether there

were effects of alcohol consumption and sex on the

performance on these two cognitive tasks.
Table 1

MeanF S.E.M. age (years), estimated IQ, caffeine intake (cups/day),

anxiety and depression scores on the hospital anxiety and depression scale

(HADA and HADD) and units of alcohol consumed in a typical week and

last week by middle-aged men and women with low- and moderate-

drinking habits

Men Women

Low

alcohol

Moderate

alcohol

Low

alcohol

Moderate

alcohol

Age 58.7F 1.2 59.1F 2.1 58.1F 0.9 58.3F 1.4

IQ 115.8F 2.2 119.9F 2.8 116.1F1.8 115.3F 4.1

Caffeine intake

(cups/day)

3.4F 0.7 4.4F 0.9 5.2F 0.6 5.1F 0.8

HADA 3.9F 0.7 3.3F 0.5 5.1F1.1 6.0F 1.0

HADD 2.2F 0.4 1.7F 0.5 2.4F 0.4 3.1F 0.8

HADTotal
a 6.1F 0.9 5.0F 1.4 7.5F 2.5 9.1F 2.6

Alcohol typical

(units/week)

6.9F 1.3 20.8F 2.6y 4.0F 1.3 22.8F 0.9y

Alcohol units

last week

6.5F 1.3 18.6F 3.6y 3.4F 1.3 15.3F 3.7y

a Significant sex difference, see text for details.
y Significant difference between alcohol groups.
2. Methods

2.1. Participants

Forty-five late middle-aged participants (aged 50–67

years, 20 men and 25 women) volunteered for studies of

cognitive function. Participants were excluded if they were

taking any form of psychoactive medication. They were

recruited via circular email and press advertisement and

were given up to £10 as reimbursement for their travel

expenses. The studies were approved by King’s College

London ethics committee. Prior to the testing session, all

participants were given a practice session to familiarise

themselves with the computerised test battery. An estimate

of verbal IQ was taken using the National Adult Reading

Test-Revised version (NART-R, Nelson and Willison,

1991). The Hospital Anxiety and Depression Scale

(HAD; Zigmond and Snaith, 1983) was used to determine

habitual levels of anxiety and depression. The participants

also completed a drinking diary of their daily alcohol

consumption for the previous week and for a typical

week. On this basis, they were divided into low ( < 2
units/day, 12 men, 17 women) and moderate drinkers (2–

5 units/day, 8 men, 8 women), following the classification

used in the Epidemiology of Vascular Aging Study

(Dufouil et al., 1997). All of the women were postmen-

opausal, as defined by at least 1 year since their last

period. None was taking any form of hormone replace-

ment therapy.

2.2. Mood

Self-ratings of mood (Bond and Lader, 1974, 1986) and

bodily symptoms of somatic anxiety (Tyrer, 1976) were

taken prior to and straight after the cognitive testing session.

The mood and aggression scales consisted of opposed

adjectives denoting extremes of mood at opposite ends of

a 100-mm horizontal line. For the bodily symptoms scale,

each item went from no symptoms to very severe symptoms,

separated by a 100-mm line. The participants were

instructed to place a perpendicular mark at the appropriate

place on each line to indicate how they were feeling at that

time.

2.3. Tests of cognitive function

Two computerised tests were used from the Cambridge

Neuropsychological Test Automated Battery (CANTAB;

CeNeS, Cambridge). The delayed matching-to-sample

(DMTS) task is a measure of nonverbal short-term mem-

ory. The participants are presented with a sample pattern

to remember. They are then presented with a choice of

four patterns, which appear either simultaneously on the

screen with the sample pattern or after a delay of 0, 4 or

12 s. The participants are required to touch the pattern

that matched the sample pattern. The latencies to make a



Fig. 1. Mean (F S.E.M.) self-ratings on mood factors extracted from the Bond and Lader Mood Scale by low and moderate-alcohol drinking men and women,

before and after cognitive testing. * Significant Sex�Time interactions for all factors, see text for details. Men, low alcohol: -o-; men, moderate alcohol: -.-;
women, low alcohol: –5–; and women, moderate alcohol: –n–.

S. Elsabagh et al. / Pharmacology, Biochemistry and Behavior 78 (2004) 621–628 623
correct response and the percent correct responses were

recorded. The IDED task is a test of mental flexibility, in

which the participant is required to learn rule reversals

and an intra- or extradimensional shift. This test has been

shown to activate the frontal cortex (Owen et al., 1991).

The number of stages completed correctly, the number of

errors made up to the extradimensional shift (EDS) stage

and the number of errors made in the EDS stage were

recorded.

2.4. Statistics

The three mood factors of ‘alertness’, ‘anxiety’ and

‘discontentment’ extracted from the mood rating scale

(Bond and Lader, 1974), and the individual ratings of

aggressive mood and bodily symptoms were analysed by

three-way analyses of variance (ANOVAs), with sex and

alcohol intake as the between-group factors and time being

the repeated measures factor. The data for the cognitive tests

were analysed by two-way ANOVAs, with sex as one factor

and alcohol the second. As a subsidiary analysis, they were

also analysed by analyses of covariance using IQ as a

covariate. Both F values and probability levels are quoted

where Pz.10. Where results failed to reach this level of

significance, only the F values are stated and nonsignifi-

cance is indicated (n.s.). To determine whether there was
Table 2

Mean (F S.E.M.) ratings of aggressive mood before and after cognitive testing

Low alcohol

Men Women

Before testing After testing Before testing After test

Quarrelsomea 11.5F 3.1 14.3F 3.8 8.7F 2.6 23.4F 4.

Furiousa 13.0F 2.8 16.8F 4.0 21.1F 5.6 31.4F 3.

Unsociablea 14.2F 3.8 15.5F 4.0 9.9F 2.8 21.4F 4.

Aggressivea 12.2F 3.1 18.2F 4.9 22.0F 5.8 28.1F 3.

Belligerent 17.9F 4.2 15.0F 3.6 24.9F 7.2 26.7F 3.

Hostile 12.9F 3.5 13.2F 3.8 9.4F 1.6 15.7F 3.

Spiteful 11.2F 3.3 12.0F 2.7 15.4F 3.6 21.1F 3.

a Significant effect of time, see text for details.
any relationship between typical weekly alcohol intake and

mood, Pearson Product–Moment Correlation Coefficients

were calculated. The statistical package used was SPSS

version 10.1 for Windows.
3. Results

3.1. Demographic characteristics

Table 1 shows that the four groups did not differ

significantly in age or estimated verbal IQ (F < 1.0 in all

cases, n.s.). There was a tendency for the women to have a

higher caffeine intake, but this did not reach significance

[F(1,41) = 2.7, n.s.]. The women had higher habitual anx-

iety scores, as measured on the HAD scale, than the males

did, although this just missed significance [F(1,41) = 3.5,

P=.07]. There were no significant differences in the HAD

depression scores (F < 2.3, n.s.). However, the women did

have higher total scores on the HAD scale [F(1,41) = 4.2,

P < .05].

3.2. Alcohol consumption

The groups were divided into low- and moderate-alcohol

groups on the basis of average units per week. Not surpris-
Moderate alcohol

Men Women

ing Before testing After testing Before testing After testing

7 14.6F 5.9 24.2F 8.9 12.4F 4.8 22.5F 4.9

8 16.1F 5.9 20.9F 6.4 13.2F 4.0 39.1F 9.1

4 11.2F 2.7 15.7F 3.9 11.6F 4.0 13.0F 2.6

9 18.0F 6.9 19.2F 3.9 14.2F 3.0 32.1F 6.1

4 24.7F 7.5 24.9F 6.7 24.7F 9.8 33.1F 9.0

2 10.6F 2.3 11.4F 3.8 13.2F 4.5 16.6F 2.7

6 18.4F 6.3 14.0F 4.7 11.3F 3.0 15.2F 2.9



Fig. 2. Mean (F S.E.M.) self-ratings of aggressive mood by low and moderate-alcohol drinking men and women, before and after cognitive testing.

* Significant Sex�Time interaction, see text for details. Men, low alcohol: -o-; men, moderate alcohol: -.-; women, low alcohol: –5–; and women,

moderate alcohol –n–.
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ingly, they also differed in their total alcohol consumption

the previous week [F(1,41) = 28.5, P < .0001] and their

typical alcohol consumption [F(1,41) = 100.3, P < .0001].

However, there were no sex differences or Sex�Alcohol

interactions (F < 2.3 in all cases, n.s.; see Table 1).

3.3. Mood ratings

3.3.1. Bond and Lader mood factors

Three independent factors can be extracted from the

Bond and Lader (1974) mood rating scales. There were no

significant differences between the groups in their scores

before cognitive testing. However, overall, participants felt

significantly less alert, more discontented and more anxious

after the cognitive testing [F(1,41) = 12.6, 12.3 and 18.2,

respectively, P < .001 in all cases]. There were no Time�
Alcohol or Time� Sex�Alcohol interactions (F < 1.0 in
all cases). However, there were significant Time� Sex

interactions because the women became less alert, more

discontented and more anxious than did the men as a

result of the cognitive tests [F(1,41) = 20.9, P < .001; 9.5,

P < .005; 6.4, P < .02, respectively; see Fig. 1]. For the men,

there were positive correlations between typical alcohol

intake and negative mood states (anxiety: pretesting r=.52,

P < .02 and posttesting r=.66, P=.001; discontentment:

pretesting r=.55, P < .02 and posttesting r=.53, P < .02). A

similar pattern was seen in the female moderate-alcohol

group (anxiety: pretesting r=.28 and posttesting r=.38;

discontentment: pretesting r=.002 and posttesting r=.73).

However, the completely opposite pattern was seen in the

low-alcohol females, with increased alcohol associated with

decreases in anxiety and discontentment (anxiety: pretesting

r =� .42 and posttesting r =� .41; discontentment: pretest-

ing r=� .23 and posttesting r =� .34).



Table 3

Mean (F S.E.M.) ratings of bodily symptoms of somatic anxiety before and after cognitive testing

Low alcohol Moderate alcohol

Men Women Men Women

Before testing After testing Before testing After testing Before testing After testing Before testing After testing

Sweating 8.7F 1.7 15.0F 3.2 10.1F 3.2 19.1F 5.6 19.9F 8.7 19.3F 6.6 18.6F 6.9 20.5F 5.9

Palpitations 13.5F 3.5 14.9F 3.5 13.1F 4.4 21.5F 5.8 16.6F 6.3 15.5F 6.2 20.0F 6.3 25.2F 6.9

Nausea 11.3F 3.0 12.6F 3.3 5.3F 1.3 8.0F 3.0 6.8F 2.3 6.5F 2.1 9.1F 2.5 8.3F 1.5

Loss of appetite 9.9F 2.9 12.9F 3.5 9.7F 3.1 16.7F 6.3 13.1F 7.5 10.9F 4.0 8.5F 2.6 8.9F 1.4

Restlessnessa 11.2F 2.9 14.1F 3.8 12.4F 4.1 22.6F 5.8 18.0F 7.7 17.0F 5.7 16.3F 5.8 14.5F 3.3

Dryness of mouth 13.5F 3.3 15.9F 4.4 8.8F 1.7 20.3F 5.9 17.0F 7.2 16.1F 7.7 19.1F 8.4 18.5F 5.2

Muscular tensionb 12.6F 2.8 19.3F 4.4 17.5F 4.2 26.9F 6.9 13.0F 5.6 23.1F 7.6 13.1F 3.2 19.1F 6.6

Headache 21.3F 5.3 22.6F 6.0 11.1F 4.4 18.9F 6.6 7.1F1.7 6.4F 2.1 13.6F 5.4 16.7F 9.3

Dizziness 10.1F 2.3 14.8F 4.2 5.6F 2.2 12.5F 5.0 7.0F 2.3 6.8F 1.9 8.9F 2.1 8.8F 1.5

Stomach trouble 12.0F 2.8 13.5F 3.7 4.7F 1.3 9.1F 3.0 7.9F 2.2 6.1F 2.2 9.2F 2.4 8.9F 1.5

a Significant Time�Alcohol interaction, see text for details.
b Significant effect of time, see text for details.
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3.3.2. Aggressive mood

There were no significant group differences in the scores

before cognitive testing. After cognitive testing, there were

significant increases in ratings of feeling quarrelsome, furi-

ous, unsociable and aggressive [F(1,41) = 16.4, P < .001;

9.4, P < .005; 4.1, P < .05; 6.2, P < .02, respectively]. There

were no significant Time�Alcohol, Sex�Alcohol or

Time� Sex�Alcohol interactions in these ratings (F <2.1;

n.s. in all cases; see Table 2).

After cognitive testing, people felt more angry, resentful,

impatient, annoyed, disgusted and rebellious [F(1,41) =

13.8, P < .001; 16.7, P < .001; 6.2, P < .02; 5.0, P < .04;

6.4, P < .02, respectively]. However, there were also signif-
Fig. 3. Mean (F S.E.M.) self-ratings of bodily symptoms of somatic anxiety by low

testing. * Significant Sex�Time interaction, see text for details. Men, low alcoho

moderate alcohol: –n–.
icant Sex�Time interactions for these six ratings because

in all cases, the increases were more marked in the women

than in the men [F(1,41) = 7.6, P < .009; 6.2, P < .02; 9.3,

P < .005; 5.5, P < .0.03; 11.5, P < .005; 7.7, P < .01, respec-

tively; see Fig. 2]. There were no Alcohol�Time or

Alcohol� Sex�Time interactions for these ratings (F <

1.2; n.s. in all cases).

3.3.3. Bodily symptoms of somatic anxiety

There were no significant group differences in bodily

symptoms before cognitive testing, except for the rating of

sweating, for which the moderate-alcohol groups had higher

ratings than did the low-alcohol groups [F(1,41) =4.0, P =.05;
and moderate-alcohol drinking men and women, before and after cognitive

l: -o-; men, moderate alcohol: -.-; women, low alcohol: –5–; and women,



Table 4

MeanF S.E.M. percent correct responses and latency (ms) to make correct responses in the DMTS task and number of stages completed, errors up to the final,

extradimensional shift (pre-EDS errors) stage and errors in the EDS stage in the test of mental flexibility (IDED)

Men Women

Low alcohol Moderate alcohol Low alcohol Moderate alcohol

DMTS

% Correct * 86.0F 2.4 79.3F 2.6 80.0F 4.3 86.0F 3.2

Latency to make

correct responses

4209.0F 354.3 3978.0F 460.5 3633.9F 315.5 3597.4F 265.8

IDED

Stages completed 8.7F 0.2 8.8F 0.3 8.1F 0.3 8.3F 0.8

Pre-EDS errors * 6.3F 0.6 13.4F 2.4 12.5F 3.1 9.1F 2.8

EDS errors 11.3F 3.3 8.9F 3.8 11.2F 2.8 6.1F 2.3

* P < .05 Sex�Alcohol interaction, see text for details.
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see Table 3]. After cognitive testing, all the participants had

higher ratings of muscular tension [F(1,41) = 7.9, P < .01],

but there were no significant interactions for this measure

(see Table 3). After cognitive testing, the participants also

had higher ratings of anxiety and irritability [F(1,41) = 7.5

and 8.1, respectively, P < .01 in both cases]. However, these

increases were greater in the women than in the men [Time -
� Sex F(1,41) = 10.3, P < .005; 3.8, P < .06, respectively; see

Fig. 3]. The women also showed significantly greater

increases in ratings of shaking and physical tiredness after

testing than did the men [Time�Sex F(1,41)=5.1, P<.03;

F(1,41)=4.6, P<.04, respectively; see Fig. 3]. There was a

significant Time�Alcohol interaction for feeling restless,

with greater increases after testing in the low-alcohol groups,

compared with the moderate-alcohol groups [F(1,41) = 5.3,

P < .03; see Table 3]. There were no other significant effects

in the bodily symptoms (see Table 3).

3.4. Cognitive tests

There was a significant Sex�Alcohol interaction on the

percentage of correct responses in the DMTS task

[F(1,41) = 4.0, P =.05], with the group of moderate-drink-

ing females and low-drinking males showing better perfor-

mance than the other two groups (see Table 4). There were

no significant effects on the latency to respond in this task

(for sex, alcohol and Sex�Alcohol interaction, F < 1.6, n.s.

in all cases).

There were no significant effects on the number of stages

completed in the IDED task (for sex, alcohol and

Sex�Alcohol interaction, F < 1.6, n.s. in all cases). How-

ever, there was a significant Alcohol� Sex interaction for

the number of errors made up to the EDS stage, the pre-EDS

errors [F(1,41) = 4.4, P < .05]. Again, this was because the

moderate-drinking females and low-drinking males per-

formed better than the other two groups did (see Table 4).

There were no significant effects on the errors made in the

EDS (for sex, alcohol and Sex�Alcohol interaction,

F < 1.2, n.s. in all cases; see Table 4).

Analyses of covariance using IQ as the covariate con-

firmed Alcohol� Sex interactions [DMTS, F(1,40) = 5.1,

P < .03; IDED F(1,40) = 3.7, P=.06]. This shows that the
differences seen in the cognitive tests between the low- and

moderate-alcohol groups are independent of IQ.
4. Discussion

In late middle-age, both male and female sex hormones

have declined to low levels; yet, despite this, striking sex

differences in self-ratings of mood and bodily symptoms

were found. These self-ratings were of the current mood

state; that is, they measured feelings at the particular time

that they were made. There were no evident sex differences

in these ratings prior to the cognitive testing. However, it

was clear that women responded with far greater mood

changes to the cognitive tests than did the men. They felt

more anxious on the Bond and Lader Mood Scale and on

bodily symptoms relating to somatic anxiety. However, the

mood changes were not restricted to anxiety, and they also

felt more discontented and aggressive and less alert than did

the men. Indeed, the men showed no decrease in feeling

alert after the testing, and in a previous study, a group of

middle-aged men actually felt more alert after a battery of

noncomputerised cognitive tests than they did before (File et

al., 1999). This suggests that following cognitive stress,

middle-aged women feel worse than do men. We cannot say

whether this is also the case following less psychological

stressors, but it may be a quite general phenomenon because

the women also had higher scores on the HAD scales, which

measure ‘how you usually feel’. It has been suggested that

although men and women may experience a similar propor-

tion of stressful life events, women seem to be more

vulnerable in response to the impact of stress (Sherrill et

al., 1997). Certainly, the greater negative mood changes in

the women were not the result of poorer performance on the

cognitive tests because there were no overall sex effects in

these tasks. Interestingly, these very striking sex differences

in mood change after cognitive testing were not found in

similar studies on young volunteers (File et al., 2001;

Randall et al., 2004b). Randall et al. (2004b) found no sex

differences on the Bond and Lader mood scales or on the

bodily symptoms of somatic anxiety. This suggests that the

increased response to psychological stress in women is a
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particular feature of this older group, although we cannot

say whether it is the result of age, postmenopausal status, or

both. There is some evidence that mood disturbances occur

in women during the perimenopause due to fluctuating

levels of circulating oestrogen (see review by Steiner et

al., 2003). Whether this persists after the menopause, when

levels of hormones are still declining (Soules et al., 2001;

Lamberts et al., 1997), is not well documented. Further-

more, although a decline in sex steroids occurs during

middle-age in both sexes, male hormones decline less

rapidly than do female hormones (Lamberts et al., 1997),

thus, it is possible that the sex differences that we noted in

response to stress could have been influenced by differences

in hormonal state.

Roberts et al. (1995) found that light drinkers (1–10 units/

week) exhibited more psychological well-being than did

heavy drinkers (>30 units/week) or abstainers. Although we

found no significant differences in mood ratings between our

four groups, there were positive correlations between alcohol

intake and negative mood states (anxiety and discontentment)

for all but the low female drinkers. This adds further evidence

to the findings of Roberts et al. (1995) that increasing alcohol

consumption is associated with worse mood.

Interestingly, on both the cognitive tests, we found a

Sex�Alcohol interaction. Thus, the low-drinking men per-

formed better than the moderate-drinking men did, whereas

the reverse was true for the women. Women (mean age 65

years) drinking 2–5 units/day have been found to perform

better on a variety of cognitive tests than do nondrinkers

(Dufouil et al., 1997), and our findings suggest that this level

of alcohol consumption may be associated with better per-

formance than that in very light drinkers. From a review of the

literature, Peele and Brodsky (2000) concluded that drinking

in moderation (as opposed to either abstaining or drinking

heavily) might be beneficial to cognitive functioning. Our

results also support the previous findings that moderate

alcohol consumption may be of greater benefit in older

women than in men (Dufouil et al., 1997; Elias et al.,

1999). These results are perhaps surprising in that the levels

of drinking in the moderate group were the same for men and

women, whereas the UK government recommends a lower

intake for women. The same pattern, i.e., similar levels of

alcohol consumption inmen and women, was also reported in

a recent U.S. study (Elias et al., 1999).

Although we only used two tests, we found no evidence

within the age range of 50–67 that there was any worse

performance in men compared with women. In a study with

a much larger age range (55–94 years), there was a

significantly greater age-related decline in men than in

women on a selective reminding test, the delayed recall

part of the visual reproduction test and on the blessed

information memory concentration scale (Wiederholt et

al., 1993). However, the decline was more apparent within

the more advanced age groups and not within the 55–64 age

range. Kaufman et al. (1991) reported no sex differences in

the decline in performance on the Wechsler Adult Intelli-
gence Scale across the age range of 20–74 years, but

another study found performance in males to decline more

rapidly than in females on measures of cognitive speed and

memory in a group of 85-year-olds (van Exel et al., 2001).

Therefore, it is possible that sex differences in cognitive

decline emerge only in old age. Furthermore, it is possible

that the tests of nonverbal memory and mental flexibility

that were used in the present study are not sensitive to sex

differences. It is well documented that females outperform

males on tests of verbal episodic memory (Lewin et al.,

2001; Yonker et al., 2003), but the evidence for sex differ-

ences on nonverbal episodic memory tasks is less robust

(Lewin et al., 2001). In the case of tasks that measure mental

flexibility, sex differences in performance are inconsistent.

Women were found to perform better than men on the

Wisconsin Card Sorting Test, which is similar with the

IDED task, in a group of 45- to 83-year-olds (Boone et

al., 1993). However, the reverse was found for performance

on the Iowa Card Task, where a male superiority persisted

until late middle-age (Reavis and Overman, 2001).

In summary, the women in this study had higher total

HAD scores and responded with more adverse mood

changes to the stress of cognitive testing than age- and

IQ-matched men. There was some evidence that increased

habitual alcohol consumption was associated with negative

mood state for men, and for women in the moderate alcohol

group. However, moderate, as opposed to low, alcohol

consumption was associated with better cognitive perfor-

mance in women, whereas the reverse was true for men.
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