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Summary: To study the prevalence of reported sleep disturbances and the association between these complaints 
and psychological status, 529 randomly selected subjects aged 20-45 years were questioned about their sleep 
symptoms and psychological status by means of questionnaires. 

In this young population, feeling refreshed in the morning almost every day was reported by only IS.3%. Females 
reported a significantly longer mean total sleep time (TST) than males (F: 42S ::t: 58 minutes, M: 403 ::t: SO minutes; 
p < 0.01). Despite this, the difference compared with the reported need of sleep was greater in females (S6 ::t: 62 
minutes) than in males (40 ::t: Sl minutes) (p < O.OS). Difficulties maintaining sleep (DMS, ~3fweek) (F: 20.1%, 
M: 10.4%; p < 0.01), the absence of feeling refreshed in the morning (F: 36.2%, M: 26.8%; p < 0.05), and 
excessive daytime sleepiness (EDS) (F: 23.3%, M: IS.9%; p < O.OS) were significantly more common among 
females. According to the Hospital Anxiety and Depression scale, females suffered from anxiety more frequently 
than males (F: 32.8%, M: 18.9%; p < 0.001). An association was found between anxiety and many sleep distur
bances. After making adjustments for age, smoking, snoring, gender and psychological status by means of multiple 
regression, the gender differences mentioned above remained significant. We conclude that despite a longer TST, 
females report insufficient sleep, EDS, DMS, and the absence of feeling refreshed in the morning more frequently 
than males. The higher prevalence of anxiety among females alone cannot explain the gender differences in sleep 
disturbances seen in this population. Key Words: Insomnia-Gender-Anxiety-Epidemiology-Daytime sleepi
ness. 

Poor sleep is a frequently reported complaint (1,2) 
and is often a chronic health problem (3,4), Many 
cross-sectional studies have demonstrated that the 
prevalence of self-reported sleep disturbances is age 
and sex dependent, with a higher prevalence among 
females (1-9), A general survey conducted in 1979 in 
the U,S,A, indicated that 35% of all adults experienced 
insomnia during that year, half of them reporting it as 
a serious problem (2), The complaints were more fre
quent in older women who displayed high levels of 
psychic distress, somatic anxiety, and depressive 
symptoms, In a survey of 1,006 households in the Los 
Angeles metropolitan area, Bixler et al. (7) found that 
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the prevalence of sleep disorders increased with age 
and was, again, highest among females. In the popu
lations investigated by Quera-Salva et al. (9) and Lu
garesi et al. (1), a marked gender difference was also 
seen after age 45. 

A relationship between anxiety, depression, and in
somnia has been indicated by the data from many clin
ical studies (1,3,9-12). Among patients with rheuma
toid arthritis, Nicassio and Wallston (10) stated that 
sleep problems, but not pain, have a highly significant 
effect on residualized depression. Various abnormali
ties of sleep architecture have also been related to dif
ferent psychiatric disorders when studied by poly
graphic sleep recordings (13,14). 

In a Finnish epidemiologic survey in 1985, Urponen 
et al. (15) investigated self-evaluations of factors dis
turbing sleep. They found a statistically significant dif-
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ference between women and men; women perceived 
psychological factors as the most important causes of 
impeding sleep. Men, on the other hand, ranked work
related causes as most important, while psychological 
factors came third. 

In an international survey, we have previously 
found that nocturnal awakenings and total sleep time 
are related to the female gender (16). The aim of this 
investigation was to study these gender differences in 
more detail and to investigate whether this was due to 
differences in the psychological status of females and 
males. 

METHODS 

Population 

In the European Commission Respiratory Health 
Survey, a random sample of 3,600 men and women 
aged 20-45 was selected using the population register 
in Uppsala (17). A postal questionnaire was sent to all 
subjects, to which there was a response rate of 87%. 
From those who replied during this initial phase, a 
random selection of 705 persons was invited to partic
ipate in the second phase of the study, which included 
a structured interview and examination. The number 
of participants in this second phase was 623 (88%). 

Sleep questionnaire 

After completing the interview and examination, all 
subjects were asked to fill in a separate questionnaire 
relating to the quality of sleep and sleep-related symp
toms. The questionnaire was a slightly modified ver
sion of a questionnaire used in previous Swedish and 
Icelandic studies (18-20). It included four questions 
with answers expressed as continuous variables, where 
the subjects were asked to estimate the average time 
it took them to fall asleep in the evening, total sleep 
time, the average number of nocturnal awakenings, 
and their estimated need of sleep (expressed as 
hours/night). Fourteen multiple-choice questions dealt 
with sleep disturbance and daytime symptoms, mainly 
those associated with insomnia, with the answers ex
pressed as discontinuous variables on a nominal scale. 
For the multiple-choice questions, the subjects were 
asked to estimate the frequency of different symptoms 
on a five-point scale, the same as in the Basic Nordic 
Sleep Questionnaire (21): 1) never, 2) less than once 
a week, 3) one to two nights a week, 4) three to five 
nights a week, and 5) almost every night. Sleep suf
ficiency was measured by the sleep sufficiency index 
(SSI), that is, the ratio of amount of reported total 
sleep time to the estimated need for sleep expressed 
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as a percentage (22). The number of subjects who 
completed the sleep questionnaire was 542 (87%). 

Psychological status 

In addition to the sleep questionnaire, all subjects 
were asked to fill in the self-reported Hospital Anxiety 
and Depression Scale (HAD) questionnaire (23). This 
questionnaire has been extensively used for screening 
psychiatric morbidity (24-27) and has a high validity 
when used as a screening instrument for psychiatric 
morbidity in outpatients (26). It consists of 14 ques
tions; seven questions are related to anxiety and seven 
to depression. Each item (for example, "I can laugh 
and see the funny side of things") is rated on a four
point scale [e.g. as much as I always do (0), not quite 
so much (1), definitely not so much (2), and not at all 
(3)] giving maximum subscale scores of 21 for de
pression and anxiety, respectively. Zigmond and 
Snaith (1983) recommended that scores of eight or 
more on a subscale should be taken as an indication 
of possible pathology (23). This cut-off point was thus 
used for classifying clinical anxiety and depression, 
respectively. The number of individuals who filled in 
the HAD questionnaire correctly was 529 (75%); all 
of those had also completed the sleep questionnaire 
(24). The data from these 529 persons were used for 
this further analysis. 

The informed consent of all participants was ob
tained, and the study was approved by the Ethics Com
mittee of the Medical Faculty at Uppsala University. 

Statistical methods 

The statistical analysis was performed on a Macin
tosh IIci computer using the Statistica 4.0 software 
package (StatSoft Inc., Tulsa, OK). The results are pre
sented as the means ± standard deviation (SO). A chi
square test was used for a comparison of proportions. 
When the comparison involved continuous variables, 
the Mann-Whitney U test was used, while the Spear
man rank correlation test was used for comparison of 
an ordinal scale (HAD scale). A simple linear regres
sion was used to calculate correlations between con
tinuous variables. For the simultaneous evaluation of 
more than two factors, a multiple logistic regression 
analysis or a multiple linear regression was performed. 
The minimum statistical significance level for all anal
yses was p < 0.05. 

RESULTS 

The mean age of the 529 subjects who completed 
the interview, the sleep questionnaire, and the HAD 
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FIG. 1. Total sleep time and need for sleep among females and males_ Mean ± standard error of the mean (SEM)_ 

questionnaire was 32.4 ± 7.4 years, and 51 % were 
women. Current smoking was reported by 24% of the 
subjects. The responders did not differ from the non
responders in age, gender, or smoking habits (24). 

There were no significant gender or age differences 
when it came to the prevalence of current smoking. 
Snoring was reported by 15.3% of the smokers com
pared with 8.4% of the nonsmokers (p < 0_05)_ 
Among the ex-smokers, no significantly increased 
prevalence of snoring was found. 

Sleeping habits 

The mean reported total sleep time and the need for 
sleep among females and males at different ages are 
presented in Fig. 1. In the whole group, the mean total 
sleep time was 425 ± 58 minutes for females and 403 
± 50 minutes for males (p < 0.01). The mean differ
ence between the reported need for sleep and total 
sleep time (Alack of sleepA) was 56 ± 62 minutes for 
females and 40 ± 51 minutes for males (p < 0.05). 
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FIG. 2. Sleep sufficiency index (the ratio of total sleep time to 
need for sleep) by reported need for sleep_ 

Sleep sufficiency index was somewhat lower in fe
males than in males (88.9 + 12.1 vs. 91.5 + 11.0%, 
p < 0.05). There was a strong negative correlation 
between the reported need for sleep and SSI (r = 
-0.42, P < 0.001) (Fig. 2). Furthermore, SSI corre
lated negatively to both the anxiety score (r = -0.20, 
P < 0.001) and the depression score (r = -0.18, P < 
0.01) on the HAD scale. 

A decrease in total sleep time was seen with in
creasing age (r = -0.13, P < 0.05), and the estimated 
need for sleep also decreased somewhat with age (r = 
-0.11, P < 0.05). The numbers of awakenings/night 
showed a small but statistically significant female pre
dominance (F: 1.2 ± 1.2, M: 1.0 ± 1.1; P < 0.05). In 
an univariate analysis, no significant gender difference 
was seen in reported sleep latency (F: 16 ± 27 min
utes, M: 18 ± 22 minutes). After making adjustments 
for anxiety, however, increased sleep latency was re
lated to the male gender (r = 0.09, p < 0.05). 

Sleep complaints and gender differences 

In the whole group, the most frequent sleep distur
bance was the difficulty of maintaining sleep (DMS), 
reported by 15_5%. Difficulties inducing sleep (DIS) 
three or more nights/week were reported by 5.5% of 
the subjects and early morning awakenings (EMA) by 
5.0%. Feeling refreshed in the morning almost every 
day was reported by 15_3%, while feeling refreshed in 
the morning less often than once a week was reported 
by 31.8%. 

In Table 1, the prevalence of sleep disturbances 
among females and males is presented. Difficulty 
maintaining sleep was found to be significantly more 
common among females. Excessive daytime sleepiness 
(EDS) and the absence of feeling refreshed in the 
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TABLE 1. Prevalence of sleep disturbances, daytime 
symptoms, anxiety, and depression among females and males 

(%) 

Symptom 

DIS, 2:3!week 
DMS, 2:3/week 
EMA, 2:3/week 
EDS, 2:3/week 
Snoring. 2:3/week 
Nightmares. 2: IIweek 
Feeling refreshed in the 

Females Males 

4.8 
20.1 

5.6 
23,3 

4.5 
4.8 

'i.n 
10.4 
4.4 

15.9 
16.0 
2.8 

p values 

ns 
p<O.oI 
ns 
p < 0.05 
P < 0.001 
ns 

morning, < 1Iweek 36.2 26.8 P < 0.05 
Anxiety 32.8 18.9 P < 0.001 
Depression 4.4 8.3 ns 

DIS, difficulty inducing sleep; DMS, difficulty maintaining sleep; 
EMA, early morning awakening; EDS, excessive daytime sleepi-
ness. 

morning were also significantly related to the female 
gender. 

Age was found to associate negatively with EDS (p 
< 0.01) and positively with snoring (p < 0.05). In the 
case of the other sleep complaints, no relationship to 
age could be identified. 

Psychological status 

According to the preceding criteria for anxiety and 
depression, 139 subjects (26.3%) had a score on the 
HAD scale that indicated anxiety, and 33 (6.2%) had 
a score that indicated depression. There was a signif
icant association between anxiety and depression, 
since 22 individuals reported both (p < 0.001). As can 
be seen in Table 1, anxiety was significantly more fre
quent in females. Depression tended to be more com
mon in males, but the difference was not significant 
(p = 0.07). 

In the whole group, a significant positive association 
was found between anxiety and DIS (p < 0.05), DMS 
(p < 0.001), EMA (p < 0.01), daytime sleepiness (p 

< 0.001), and nightmares (p < 0.01). After eliminating 
the effect of depression, the relationship between anx
iety and EMA disappeared and the relationship be
tween anxiety and DIS was no longer significant (p = 
0.06), while all the other differences remained statis
tically significant. When females and males were an
alyzed separately, the associations mentioned above 
were seen in both genders, even though the significant 
levels varied. In males, anxiety was also associated 
with snoring (Table 2). 

Anxiety was further related to increased sleep laten
cy (p < 0.001), number of awakenings/night (p < 
0.001), and need for sleep (p < 0.01). When analyzing 
these relationships separately by gender, the associa
tion between anxiety and reported need for sleep was 
significant only among males. The' increased sleep la
tency and number of awakenings/night were related to 
anxiety in both genders. Furthermore, a longer total 
sleep time was reported by males with anxiety (Table 
3). 

In the whole group, a significant positive association 
was found between depression and DIS (p < 0.01), 
EMA (p < 0.001), daytime sleepiness (p < 0.001), 
and the absence of feeling refreshed in the morning (p 
< 0.05). Among ft;males, depression was also asso
ciated with an increased prevalence of DMS 2:3/week, 
while depression was found to be related to nightmares 
in males (Table 2). 

Multiple regression 

To analyze the independent predictors of sleep dis
turbances, logistic regressions were performed with 
age, gender, anxiety, depression, current smoking, and 
snoring as independent variables. To minimize the ef
fects of interactions, the products of gender * anxiety 
and gender * depression were also included as inde
pendent variables in all logistic regressions. In this 

TABLE 2. Prevalence of sleep disturbances and daytime symptoms among subjects with and without anxiety and de
pression (%). The data are presented for females and males separately 

Femalesab Males Females Males 

Anxiety: Anxiety: Depression: Depression: 

No Yes No Yes No Yes No Yes 
Symptom (183) (91) (207) (48) (262) (12) (234) (21) 

DIS, 2:3/week 3.3 8.9* 4.8 10.6 4.6 18.2* 4.7 20.0** 
DMS, 2:3/week 14.8 31.5** 9.3 14.9 19.2 45.4* 10.3 10.5 
EMA, 2:3/week 3.3 10.0* 3.4 8.7 4.6 27.3** 3.0 20.0*** 
EDS, 2:3/week 15.5 40.9*** 12.2 31.9*** 22,8 50.0* 12.1 60,0*** 
Snoring, 2:3/week 3.9 5.6 13.7 26.1 * 4.3 9,1 15.2 25.0 
Nightmare, 2: 1Iweek 3.3 7.8 1.5 8.5* 4.6 9.1 2.2 10.0* 
Feeling well-rested in 

the morning, < 1Iweek 34.8 40.0 25,5 31.9 35.8 54.6 24.7 50.0* 

For abbreviations, see Table I. 
a Number of subjects in parentheses. 
b * P < 0.05; ** P < 0.01; *** p < 0.001. Significance levels calculated for differences within gender. 
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TABLE 3. Sleeping habits among subjects with and without anxiety and depression. Mean values (±SD) are presented 
for females and males separately 

Sleep latency (minutes) 
Total sleep time (minutes) 
Need for sleep (minutes) 
Number of awakenings/night 

Sleep latency (minutes) 
Total sleep time (minutes) 
Need for sleep (minutes) 
Number of awakenings/night 

a Number of subjects in parentheses. 

No 
(183) 

12 ± II 
429 ± 54 
479 ± 47 
1.1 ± 1.2 

No 
(262) 

15 ± 15 
424 ± 59 
482 ± 46 
1.2 ± 1.2 

Femalesab 

Anxiety: 

Yes 
(91) 

23 ± 23*** 
416 ± 65 
486 ± 42 
1.5 ± 1.2** 

Females 

Depression: 

Yes 
(12) 

29 ± 35** 
426 ± 60 
473 ± 20 
1.2 ± 1.4 

Males 

Anxiety: 

No Yes 
(207) (48) 

17 ± 21 24 ± 25*** 
400 ± 49 413 ± 55*** 
438 ± 48 447 ± 57*** 
0.9 ± 1.0 1.3 ± 1.2** 

Males 

Depression: 

No Yes 
(234) (21) 

18 ± 22 22 ± 24 
403 ± 50 401 ± 48 
439 ± 49 458 ± 53 
0.9 ± 1.1 1.3 ± 1.0 

b * P < 0.05; ** p < 0.01; *** p < 0.001. Significance levels calculated for differences within gender. 

model, female gender turned out to be an independent 
predictor of EDS and unrefreshing sleep. A score on 
the HAD scale that indicated depression was indepen
dently related to EMA, not feeling refreshed in the 
morning, and EDS (Table 4). Also, DIS ;:::3/week, 
DMS ;:::3/week, and nightmares ;::: lIweek were ana
lyzed with this model, but none of the independent 
variables associated significantly with any of these 
sleep disturbances. There was a tendency toward as
sociation between female gender and DMS ;:::3/week 
[odds ratio (OR) 1.8, 95% confidence interval (CI) 

TABLE 4. Variables related to sleep disturbances and 
daytime symptoms 

Dependent Independent 
variable variablea OR 95% CIb 

Excessive daytime sleepi- Depression 10.1 3.5-29.6*** 
ness. 2:3/week Snoring 3.3 1.7-6.3*** 

Female 1.9 1.01-3.6* 
Age(-Y 0.6 0.4-0.8*** 

Feeling refreshed in the Depression 2.9 1.1-7.8* 
morning, < IIweek Female 1.8 1.1-2.8* 

Early morning awaken- Depression 6.7 1.6-28.8** 
ings, 2:3/week 

Snoring, 2:3/week Male 3.8 1.6-9.2** 
Smoking 2.2 1.2-4.1* 
Aged 1.6 1.1-2.4* 

OR, odds ratio; CI, confidence interval. 
a The independent variables examined are age, gender, anxiety, 

depression, smoking, and snoring using multiple logistic regressions. 
The products of gender*anxiety and gender*depression are included 
in all logistic regressions to minimize the effects of interactions. The 
variables are ranked in order of their influence. The result is pre
sented as an adjusted OR with a 95% CI. 

b * P < 0.05; ** p < 0.01; *** p < 0.001. 
c (-) = negative correlation. 
d OR calculated for a lO-year increase in age. 

0.9-3.4; P = 0.08]. With DMS almost every night as 
the dependent variable, female gender was the only 
independent predictor with an adjusted OR of 2.5 
(95% CI 1.01-6.2; P < 0.05). 

Female gender was further significantly related to a 
longer total sleep time (r = 0.20. p < 0.001) and need 
for sleep (r = 0.39, P < 0.001) as well as an increased 
number of awakenings/night (r = 0.09, P < 0.05) even 
after adjustments for age, anxiety, depression, smok
ing, and snoring. On the other hand, male gender was 
related to a longer reported sleep-onset latency (r = 

0.09, P < 0.05). Anxiety was related to a longer sleep
onset latency (r = 0.22, P < 0.001) and to an increas
ing number of awakenings/night (r = 0.14, P < 0.001), 
independently of the other variables. 

DISCUSSION 

The results of our study indicate that poor sleep and 
lack of sleep are associated with the female gender 
even in a young adult population. The second main 
finding in this investigation is that, despite an associ
ation between psychological status and sleep com
plaints, the higher prevalence of anxiety among fe
males cannot per se explain the gender differences re
lating to insomnia. 

A female predominance of sleeping complaints has 
been found in many previous epidemiologic surveys 
(1-9). This gender difference has, however, generally 
been most pronounced in older age groups. In the San 
Marino population (1), no significant differences in the 
prevalence of insomnia were found until the age of 44. 
These different results might, however, be attributable 
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to different methods used to evaluate insomnia and not 
to differences between the samples. 

In addition to female gender, increasing age has 
been found by many authors to be the second main 
variable correlating to poor sleep (1-9). In our young 
population, however, age was found to influence the 
prevalence of sleep disturbances to a very limited de
gree. In a healthy population, aged 50-65, carefully 
screened for physical health, Bliwise et aI. (28) found 
a very low prevalence of poor sleep. In this paper, the 
authors argued that the correlation between age and 
sleep disturbances found in other surveys might be due 
to the influence of other age-related diseases or chronic 
health conditions that are related to poor sleep. Gis
lason and Almqvist (18) also found that the increase 
in certain sleep complaints with age related to the re
porting of somatic diseases. Due to the low age of our 
population, there is, however, reason to assume that 
the vast majority of subjects in our study are healthy 
and that the prevalence of chronic diseases is low. This 
may explain why age was found to relate only to snor
ing and to no other sleeping complaints except for a 
negative relationship to daytime sleepiness. 

The low age of our population could also explain 
the overall relatively low prevalence of reported sleep 
disturbances and the low use of hypnotic drugs. With 
this background, it is surprising that no more than 
15.3% reported feeling refreshed almost every morn
ing. This means that, despite a relatively low preva
lence of sleep disturbances, 84.7% of this young pop
ulation feels tired at least one morning a week. 

When the self-reported sleeping time for men and 
women was compared, a highly significant difference 
was found. On average, women normally slept 22 min
utes longer each night. This is in accordance with data 
found by Bliwise et aI. (28) and by Broman et al. (22). 
However, despite the longer sleeping time, women suf
fered from a higher degree of lack of sleep than men. 
The mean difference between the reported need for 
sleep and total sleep time among females was 56 min
utes compared to 40 minutes for males (p < 0.05). 
When defining insomnia as the chronic inability to ob
tain the amount of sleep that a person needs for opti
mal functioning and well-being (29), it seems clear 
from the data obtained that females constitute a risk 
group. Due to the higher degree of lack of sleep, it is 
not surprising that the prevalence of daytime sleepi
ness and the absence of feeling refreshed in the morn
ing are significantly higher among females. In addition 
to the lack of sleep, females also reported more awak
enings/night. The subjects in this survey were all in 
the child-bearing age group (20-45 years). One reason 
why females suffered from more awakenings/night 
might be that they are more often woken by small 
children. A correlation between female gender and 
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nocturnal awakenings has, however, also been seen in 
more elderly popUlations (6,8,30), indicating that 
awakenings due to children are not the only explana
tion. 

Females were found to suffer from a significantly 
higher prevalence of anxiety compared with males. 
The higher prevalence of women reporting anxiety is 
in accordance with other reports [for instance, Mellin
ger et aI., who reported that individuals with serious 
insomnia were women with high levels of psychic dis
tress and anxiety (2)]. This association between psy
chological distress and insomnia has also been found 
by others (1,3,9-12). The higher prevalence of anxiety 
among females would therefore appear to be a con
ceivable explanation for the gender differences in sleep 
complaints. After performing multiple logistic regres
sion, however, all gender differences remained inde
pendent of anxiety; this hypothesis was therefore re
jected. 

An association between insomnia and a depressed 
mood has been found in several epidemiological stud
ies (28,31,32). Being a core symptom of major de
pression, insomnia may be considered to be secondary 
to the depressive state. However, Ford and Kamerow 
found in their prospective study that insomnia may be 
an early sign or even the cause of depression (32). 
Recently, one epidemiological study reported that a 
dysphoric mood was a major consequence of insuffi
cient sleep (22). Zammit also found in an experimental 
study that poor sleep resulted in complaints of dys
phoria (33). Furthermore, a high rate of mood distur
bance has been seen among patients with other dis
orders affecting the quality of sleep, such as the sleep 
apnea syndrome (34,35). Mosko et aI. found signifi
cant improvement in mood disturbance after treatment 
of the sleeping disorder, indicating that the high level 
of psychological distress is a consequence rather than 
a cause of the disorder (34). Similarly, the possibility 
cannot be excluded that the higher rate of anxiety 
found in females is also a consequence of the higher 
rate of insomnia. 

Sleeping habits and sleeping complaints were in
vestigated in this study with a questionnaire. One dis
advantage of this method is the fact that the results are 
partly dependent on the subject's subjective assessment 
of hislher own symptoms. Using objective methods of 
measurement such as the EEG, some investigations 
have demonstrated a discrepancy between subjective 
and objective assessments of sleep disturbance (36). 
The reliability of our data would obviously be affected 
if the tendency to overestimate sleep disturbances was 
influenced by gender. As far as we know, however, 
there is as yet no objective evidence to support such 
an argument. 

We conclude that despite longer total sleep time, 
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even in a young adult population, females suffer from 
a higher degree of insomnia. The association between 
anxiety and female gender found in this study does not 
explain the gender differences relating to sleeping hab
its, the need for sleep, and sleep complaints. More re
search is still required to obtain an understanding of 
insomnia and the cause of those gender differences. 
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