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Study objective: To examine sociological explanations for the higher level of insomnia in women,
including social roles and socioeconomic status (SES).
Design: Cross sectional survey research
Setting: Taiwanese 2001 ‘‘social trend survey’’
Participants: A nationally representative sample of 39 588 citizens aged 15 years or older living in
Taiwan.
Main results: On average, women scored 1.25 points higher than men on the insomnia inventory
(p,0.001) but after controlling for social roles, the sex discrepancy in insomnia decreased slightly. SES
did not, however, explain women’s higher levels of insomnia. Subscale analysis showed an association
between the role of homemaker and increased night time sleep disturbance and decreased daytime
sequelae of poor sleep while higher educational attainment was related only to more severe daytime
sequelae.
Conclusion: The sex discrepancy in insomnia narrowed slightly after taking social role factors into
consideration but was not explained by SES. The persistent sex gap in insomnia warrants further
investigation.

A
female excess in the prevalence of insomnia has
been shown consistently across countries and cul-
tures.1–3 Insomnia is 1.3 to 2.0 times more common in

women than men but our understanding of this difference
remains limited.1 2 4 5 Researchers have examined sex dis-
crepancies in insomnia from three perspectives with differ-
ent assumptions– biological, prior psychiatric illness, and
sociological.6

The biological explanation posits that innate physio-
logical differences between men and women are respon-
sible for sex differences in sleep initiation, maintenance,
and quality.7 Although past studies are not conclusive, a
number of findings support this explanation.13 For example,
sleep disturbance is one of the most common com-
plaints among menopausal and peri-menopausal women,
especially those with substantial menopausal syndromes
such as hot flushes and heavy sweating.8 9 In addition,
sex specific circadian rhythms in core body temperature
have been shown to be related to sleep quality10 and
female sex hormones to affect sleep by influencing
GABA-ergic neurons.11 Other biological differences that may
affect sleep include differences in slow wave sleep, sleep
spindles, and menstrual cycle related body core temperature
change.11 12

Minor mental disorders, commonly associated with
sleep disturbance, are more common among women.14

However, at least one empirical study has shown that after
adjusting for baseline depression and anxiety, sex differ-
ences in sleep quality remain.14 Thus, pre-existing psychia-
tric disorders cannot fully account for the observed sex
discrepancies.
The sociological approach focuses on sex inequality in the

division of household labour—for example, time use studies
show that women are more likely to work double shifts and
as a result, sleep for fewer hours than their male partners.15

In contrast with explanations emphasising sex differences
in biology and prior psychiatric illnesses, the sociological

perspective has not been well investigated in the existing
literature.
The aim of this study was to situate sleep disturbance

within the broader social context in Taiwan and to explore
the social determinants of sex differences, particularly social
roles and socioeconomic status (SES). There are clear sex
differences in social roles with just 46% of women participat-
ing in the labour force, compared with 69% of men, and 25%
of women reporting their occupation as fulltime home-
maker.16 In addition, about one third of households are
headed by women.

METHODS
Study population
Our analyses were based on a nationally representative
sample of resident Taiwanese citizens aged 15 years (the 2001
social trend survey).17 The sampling frame was all registered
households in the Department of Domicile Administration,
a government organisation that registers information on
births, deaths, marital status, and migration of household
members. Stratified two stage clustered sampling was used.
Neighbourhoods (the primary sampling unit) within each
city were stratified based on population size, household
number, age distribution, types of labour force participa-
tion, and level of urbanisation. Neighbourhoods in Taiwan
contain between 1000 and 8000 people, and represent
the basic administrative unit in that country. Neigh-
bourhoods were randomly sampled from each stratum, and
households within those neighbourhoods were randomly
selected. The study population was all people over age 15
living in the sampled households. In total, there were 39 681
people living in 13 065 households nested within 871
neighbourhoods. After excluding subjects who were miss-
ing the outcome variable, the final sample size for analy-
sis was 39 588 (male: 20 107, female: 19 481). Trained
interviewers collected information through face to face
interviews.
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Outcome variable
The insomnia self assessment inventory is a 13 item self
reported inventory designed by the WHO worldwide project
on sleep and health that uses a five point Likert scale
(1 never, 2 seldom, 3 sometimes, 4 usually, 5 all the time) to
measure insomnia (see appendix for English version).18 The
higher the score the more severe the insomnia.
The internal consistency reliability of the questionnaire

measured by Cronbach’s a was 0.91. A review of the
correlations between items showed that item 7—I drink
alcohol to help me fall asleep—had a low correlation with the
total scale (r=0.26) and it was therefore eliminated from the
analysis, increasing the Cronbach’s a to 0.92.
The construct validity of the scale was shown by its asso-

ciation with self assessed health and was further supported
by a factor analysis that showed two factor loadings. The first
factor was related to night time sleep disturbance (items 1 to
6, plus item 8); the second was correlated with daytime
sequelae of poor sleep (items 9 to 13). These two dimensions

are consistent with the DSM-IV definition and operalisation
of insomnia.19

Independent variables
The conceptual framework for our analyses was based on a
bio-psycho-social model of sex differences in insomnia. We
introduced a succession of variables into our models to test
whether they could explain the observed sex differences. The
blocks of variables represent: (1) potential biological and
behavioural mediators of sex differences in insomnia (body
mass index, smoking, betel nut use, exercise); (2) potential
social and psychosocial mediators of sex differences (social
roles and SES); and (3) previously established predictors of
insomnia (age, general health status, and involvement in
shift work).

Social role
Woman’s social roles, such as wife, employee, and mother,
were operationalised by marital status, employment

Table 1 Distribution of predictor variables and mean insomnia scores, by sex

Women (n = 19481) Men (n = 20107) Total (n = 39588)

Number (%) Mean (SD) Number (%) Mean (SD) Number (%) Mean (SD)

Insomnia score*** 24.6 (8.9) 22.9 (8.3) 23.7 (8.7)
Age** 41.9 (17.6)
15–25 4200(21.6) 22.0 (8.0) 4207(20.9) 20.7 (7.5) 8407(21.2) 21.3 (7.8)
26–45 7680(39.4) 24.3 (8.6) 8261(41.1) 22.7 (8.1) 15941(40.3) 23.5 (8.4)
46–65 5192(26.7) 25.6 (9.0) 5045(25.1) 23.4 (8.3) 10237(25.9) 24.5 (8.7)
.65 2409(12.4) 28.3 (9.6) 2594(12.9) 25.8 (9.2) 5003(12.6) 27.0 (9.5)
Self assessed health***
Good 8388(43.1) 21.0 (7.3) 10659(53.0) 20.2 (6.9) 19047(48.1) 20.6 (7.1)
Fair 8707(44.7) 26.2 (8.2) 7368(36.6) 24.7 (8.1) 16075(40.5) 25.5 (8.2)
Poor 2386(12.2) 31.7 (10.2) 2080(10.3) 29.8 (10.1) 4466(11.3) 30.8 (10.2)
Shift work**
No 17544(90.1) 24.6 (8.9) 16992(84.5) 22.7 (8.3) 34536(87.2) 23.7 (8.7)
Yes 1937(9.9) 25.0 (8.7) 3115(15.5) 23.6 (8.4) 5052(12.8) 24.1 (8.5)
Marital status***
Single 5150(26.4) 22.4 (8.1) 6713(33.4) 21.3 (7.9) 11863(30.0) 21.7 (8.0)
Married 11812(60.6) 25.0 (8.9) 12170(60.5) 23.5 (8.4) 23982(60.6) 24.3 (8.7)
Divorced 572(2.9) 26.3 (9.5) 593 (3.0) 24.5 (9.0) 1165 (2.9) 25.4 (9.3)
Widowed 1947(10.0) 27.5 (9.3) 631(3.1) 25.80 (9.1) 2578(6.5) 27.1 (9.3)
Employment***
Employed 7712(39.6) 23.9 ( 8.3) 12839(63.9) 22.4 (7.9) 20551(51.9) 23.0 (8.1)
Unemployed 677(3.5) 26.3 ( 9.3) 1229( 6.1) 24.2 (9.3) 1906( 4.8) 24.9 (9.3)
Others 2127(10.9) 28.7 (10.0) 3522(17.5) 25.8 (9.5) 5649(18.4) 26.9 (9.8)
Homemaker 6918(35.5) 24.9 ( 9.0) 366( 1.8) 22.7 (8.4) 7284 (10.6) 24.8 (8.9)
Student 2047(10.5) 21.3 ( 7.6) 2151(10.7) 20.2 (7.1) 4198(14.3) 20.7 (7.3)
Number of children
(2 17445(89.6) 24.6 ( 8.9) 18124(90.1) 22.8 (8.3) 35569(89.9) 23.7 (8.7)
.2 2036 (1.2) 24.6 ( 8.9) 1983(9.9) 23.2 (8.5) 4019(10.2) 23.9 (8.7)
Educational level ***
,9 years 6801(34.9) 26.4 ( 9.3) 4752(23.6) 24.5 (9.1) 11553(29.2) 25.6 (9.3)
9–11 years 2628(13.5) 24.2 ( 8.8) 3599(17.9) 22.9 (8.4) 6227(15.7) 23.5 (8.6)
12–15 years 5945(30.5) 23.5 ( 8.6) 6786(33.8) 22.2 (8.1) 12731(32.2) 22.8 (8.3)
>16 years 4107(21.1) 23.6 ( 8.1) 4970(24.7) 22.2 (7.6) 9077(22.9) 22.8 (7.9)
Personal income***
No income 8152(41.9) 24.7 ( 9.2) 4129(20.5) 22.6 (8.9) 12281(31.0) 24.0 (9.1)
,$8500 5051(25.9) 25.5 ( 9.2) 4057(20.2) 24.2 (9.0) 9108(37.3) 24.9 (9.1)
$8500–17000 5526(28.4) 23.7 ( 8.2) 9228(45.9) 22.4 (7.9) 14754(23.0) 22.9 (8.0)
.$17000 752(3.9) 25.0 ( 8.1) 2693(13.4) 22.8 (7.5) 3445( 8.7) 23.3 (7.7)
Smoking status
Non-smoker 18856(96.8) 24.5 ( 8.8) 11308(56.2) 22.5 (8.3) 30164(76.2) 23.8 (8.7)
Smoker 625(3.2) 27.9 (10.3) 8799(43.8) 23.3 (8.4) 9424(23.8) 23.6 (8.6)
Regular exercise***
Regular 6236(32.0) 24.5 ( 8.6) 6739(33.5) 22.5 (8.1) 12975(32.8) 23.5 (8.4)
Not regular 13245(68.0) 24.7 ( 9.0) 13368(66.5) 23.0 (8.5) 26613(67.2) 23.9 (8.8)
Betel nut use*
Non-user 19062(97.9) 24.6 ( 8.9) 14745(73.3) 22.3 (8.2) 33807(85.4) 23.6 (8.6)
User 419(2.2) 26.7 ( 9.6) 5362(26.7) 24.5 (8.6) 5781(14.6) 24.6 (8.7)
BMI***
,25 16095(82.6) 24.4 (8.8) 14717(73.2) 22.7 (8.3) 30812 (77.8) 23.6 (8.6)
25–30 2906 (14.9) 25.5 (9.2) 4777(23.8) 23.2 (8.3) 7683(19.4) 24.1 (8.7)
.30 480 (2.5) 25.8 (9.8) 613(3.1) 24.0 (8.7) 1093(2.8) 24.8 (9.2)

t Test was used to compare means between two groups and one way analysis of variance was used to compare means between more than two groups. The
comparisons were only made for the total sample. *p,0.05, **p,0.001, ***p,0.0001.
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sttus, and number of household members aged less than
15 years. Marital status was grouped into never married,
married, widowed, and divorced/separated. Employment
status was recoded into five groups — employed (self
employed or employed for wages), unemployed (unemployed
and actively seeking work), homemaker (unpaid house-
keeper), student and other (retiree, unemployed due to
disability, or unemployed for unspecified reasons). The
number of family members under age 15 was used as a
proxy for childcare responsibilities and modelled as a
continuous variable.

Socioeconomic status
SES was operationalised by household income and educa-
tional attainment. In the social trend survey, participants
were asked to define their annual personal income from a
list of nine categories: no income; ,NT200 000; NT200 000–
299 999;NT300 000–399 999;NT400 000–599 999;NT600 000–
799 999; NT800 000–1 000 000; NT1 000 000–1499 999;
.NT1 500 000 ($1 equals to NT 34). Household income
was constructed by assigning the midpoint of each personal
income category as the value of individual income and
summing the income of all household members. Household
income was standardised to the number of adults in the
household (that is, household income divided by the
square root of total number of adults) to account for
household size. Adjusted household income was then
categorised in four levels: very low income ($8000, low
income $8001–15 000, middle income $15 001–30 000, and
high income .$30 000.
Educational attainment was categorised into elementary

education or lower, some high school, high school graduate,
and some college or higher.

Other covariates
Age was modelled as a linear variable. Self assessed health
was categorised as good, fair, and poor. Shift work status and
health related behaviours (including cigarette smoking, betel
nut use, and exercise) were modelled as binary parameters.
Obesity (operationalised as body mass index (BMI)) was
modelled in three categories: normal (,25 kg/m2), over-
weight (25–30 kg/m2), and obese (.30 kg/m2).

Analytical strategy
To account for the design effect, MLwin software was used to
adjust for intraclass correlation. Explanatory variables were
added sequentially to an initial linear regression model that
included (besides sex), age, self assessed health, and shift
work status. Changes in the coefficient for sex were used to
assess the effect of subsequently introduced variables on the
sex discrepancy in insomnia. In addition, we also examined
sex differences in subscales of the insomnia inventory (night
time sleep disturbance compared with daytime sequelae of
poor sleep). Lastly, we assessed interactions between sex
and social factors. The three way interaction between SES,
employment status, and family responsibilities (ever married
and having children) was assessed using a stratified analysis of
insomnia scores among women of childbearing age (20–45).

RESULTS
Table 1 shows crude associations between sociodemographic
characteristics and insomnia score by sex. Overall, bivariate
relations among men and women showed that insomnia was
associated with older age, divorce/separation, less than high
school education, low income, poor self assessed health,
smoking, and betel nut use. Students and regular exercisers
tended to have better sleep quality.

Table 2 Linear regression results showing sex difference in insomnia self assessment inventory score before and after
adjusting for social roles and SES

Parameter

Model 1
(baseline)

Model 2 (baseline
model +marital
status)

Model 3 (baseline
model +
employment
status)

Model 4 (baseline
model + no. of kids
in the family )

Model 5 (baseline
model +
educational level)

Model 6 (baseline
model +
household
income) Model 7 (full model)

estimate SE estimate SE estimate SE estimate SE estimate SE estimate SE estimate SE

Intercept 22.73 (0.24) 22.90 (0.24) 23.10 (0.25) 22.51 (0.24) 22.11 (0.28) 22.73 (0.25) 22.55 (0.31)

Age 0.04** (0.00) 0.01** (0.00) 0.03** (0.00) 0.04** (0.00) 0.04** (0.00) 0.03** (0.00) 0.01** (0.00)
Self assessed health (base—fair)
Healthy 23.82** (0.08) 23.83** (0.08) 23.79 (0.08) 23.83** (0.08) 23.85** (0.08) 23.83** (0.08) 23.82** (0.08)

Unhealthy 5.11** (0.12) 5.25** (0.12) 5.13 (0.13) 5.13** (0.12) 5.13** (0.12) 5.12** (0.12) 5.18** (0.13)
Shift working (base—non shift)
Shift 0.77** (0.11) 0.64** (0.11) 0.75 (0.11) 0.75** (0.11) 0.75** (0.11) 0.77** (0.11) 0.73** (0.11)

Sex (base—male)
Female 1.25** (0.07) 1.15** (0.07) 1.24** (0.07) 1.24** (0.07) 1.29** (0.07) 1.25** (0.06) 1.22** (0.08)
Marital status (base—single)

Married 1.09** (0.10) 1.05** (0.12)
Divorced/separate 1.61** (0.22) 1.53** (0.23)

Widowed 1.29** (0.20) 1.23** (0.20)
Employment (base—employed)
Unemployment 1.28** (0.17) 1.46** (0.17)

Disability/retired/others 0.28* (0.13) 0.53** (0.14)
Homemaker 0.16 (0.11) 0.14 (0.11)
Student 20.97** (0.13) 20.56** (0.14)

Number of children in the
household

0.25**
(0.04)

0.13*
(0.05)

Educational level (base—,9 years)
Some high school 0.25* (0.12) 20.05 (0.12)

High school graduate 0.44** (0.12) 0.31* (0.12)
Some college or higher 0.50** (0.13) 0.53** (0.14)
Income level (base—very low
income)

Low income 20.05 (0.12) 20.11 (0.12)
Middle income 0.04 (0.13) 20.12 (0.14)
High income 0.38 (0.28) 0.10 (0.29)

*p,0.05. **p,0.001.
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Model 1 in table 2 shows the baseline model adjusted for
age, shift work status, and general health perception. All the
estimates were conditional on the clustering effect of the
study design. In the baseline model, women scored an
average of 1.25 points higher on the insomnia self assessment
inventory than men.
Table 2 shows sex differences in insomnia scores before

and after adding social role and SES variables to the baseline
model. After adjusting for marital status, employment status,
and number of children in the household, the sex differences
in insomnia score decreased from 1.25 to 1.15, 1.24 and 1.24,
respectively; thus, sleep quality of men is better even after
adjusting for these factors. Compared with people who had
never married, those who were currently married, divorced/
separated, or widowed tended to report higher levels of sleep
disturbance. Among the ever married, insomnia was more
severe among the divorced/separated than among the
currently married in both sexes.
People who were unemployed and actively seeking work

had the highest level of sleep disturbance compared with
people in other employment categories; homemakers and
people unemployed but not seeking work slept less well than
the employed; students reported the lowest levels of
insomnia. The number of children in the household was
associated with increased levels of insomnia.
SES did not contribute to women’s poor sleep quality, but

the sex difference in insomnia score increased after adjust-
ing for educational attainment. Sleep disturbance increased
with increasing educational attainment. The relation
between sleep disturbance and income level showed no
specific trend.

Model 7 in table 2 is adjusted for all social variables and
other control covariates. In this model, the average insomnia
score for women was 1.22 points higher than for men.
Adjusting for smoking and betel nut use increased sex

discrepancies in insomnia; sex differences decreased slightly
after controlling for exercise and BMI (table 3). The
coefficients for social factors did not change notieably when
these behavioural variables were included; instead of
mediating the association between social factors and insom-
nia, they seem to be independent predictors of sleep quality.
Table 4 shows the results of the subscale analysis.

Compared with the employed, the group that was unem-
ployed due to retirement, disability, or other reasons scored
higher on the night time sleep disturbance subscale, but not
the daytime sequelae subscale. In comparison with the
employed, homemakers tended to report poorer night time
sleep quality but less daytime sequelae. Higher level of
education was associated with more daytime sequelae of
insomnia, but not with night time sleep disturbance.
Social characteristics modified the effect of sex on sleep

disturbance. The sex difference was most pronounced among
the divorced/separated (2.52 points). It was 1.07, 1.90, and
2.09 points among the single, married, and widowed,
respectively. Among employment categories, the sex gap in
insomnia was largest among the unemployed (2.33 points)
and least among students (0.66 points). Although number of
children in the household was associated with higher levels
of insomnia, there was no difference in its effect on women
and men, even when the analysis was restricted to ever
married people of child rearing age. Although educational
attainment was positively associated with the severity of

Table 3 Linear regression results showing sex difference in insomnia, before and after adjusting for health related behaviours
and BMI

Before adjusting for
behaviours and obesity Control for smoking Control for exercise

Control for betel nut
use Control for BMI Full model

estimate SE estimate SE estimate SE estimate SE estimate SE estimate SE

Intercept 22.55 (0.31) 22.12 (0.31) 22.54 (0.31) 21.97 (0.31) 22.57 (0.31) 21.89 (0.31)
Age 0.01** (0.00) 0.01** (0.00) 0.01** (0.00) 0.02** (0.00) 0.01** (0.00) 0.02** (0.00)
Self assessed health (base—fair)

Healthy 23.82** (0.08) 23.82** (0.08) 23.80** (0.08) 23.80** (0.08) 23.83** (0.08) 23.78** (0.08)
Unhealthy 5.18** (0.13) 5.19** (0.13) 5.15** (0.13) 5.17** (0.13) 5.18** (0.13) 5.16** (0.13)
Shift working (base—non shift)

Shift 0.73** (0.11) 0.72** (0.11) 0.73** (0.11) 0.71** (0.11) 0.73** (0.11) 0.72** (0.11)
Sex (base—male)

Female 1.22** (0.08) 1.50** (0.08) 1.21** (0.08) 1.55** (0.08) 1.20** (0.08) 1.60** (0.09)
Marital status (base—single)
Married 1.05** (0.12) 1.03** (0.12) 1.04** (0.12) 0.96** (0.12) 1.06** (0.12) 0.97** (0.12)

Divorced/separated 1.53** (0.23) 1.45** (0.23) 1.52** (0.23) 1.40** (0.23) 1.54** (0.23) 1.38** (0.23)
Widowed 1.23** (0.20) 1.20** (0.20) 1.21** (0.20) 1.11** (0.20) 1.24** (0.20) 1.11** (0.20)
Employment (base—employed)

Unemployment 1.46** (0.17) 1.43** (0.17) 1.47** (0.17) 1.43** (0.17) 1.46** (0.17) 1.43** (0.17)
Disability/retired/others 0.53** (0.14) 0.59** (0.14) 0.57** (0.14) 0.65** (0.14) 0.52** (0.14) 0.68** (0.14)
Homemaker 0.14 (0.11) 0.20 (0.11) 0.18 (0.11) 0.24* (0.11) 0.15 (0.11) 0.28* (0.11)

Student 20.56** (0.14) 20.40* (0.14) 20.47* (0.14) 20.39* (0.14) 20.56** (0.14) 20.27 (0.14)
Number of children in the household 0.13* (0.05) 0.12* (0.05) 0.12* (0.05) 0.11* (0.05) 0.13* (0.05) 0.10* (0.05)

Educational level (base—,9 years)
Some high school 20.05 (0.12) 20.07 (0.12) 20.03 (0.12) 20.08 (0.12) -0.05 (0.12) 20.08 (0.12)
High school graduate 0.31* (0.12) 0.34* (0.12) 0.34* (0.12) 0.41* (0.12) 0.30* (0.12) 0.43* (0.12)

Some college or higher 0.53** (0.14) 0.62** (0.14) 0.57** (0.14) 0.71** (0.14) 0.52** (0.14) 0.74** (0.14)
Income level (base—very low income)
Low income 20.11 (0.12) 20.10 (0.12) 20.11 (0.12) 20.11 (0.12) 20.11 (0.12) 20.10 (0.12)

Middle income 20.12 (0.14) 20.10 (0.14) 20.11 (0.14) 20.09 (0.14) 20.12 (0.14) 20.07 (0.14)
High income 0.10 (0.29) 0.16 (0.28) 0.15 (0.29) 0.19 (0.28) 0.11 (0.29) 0.24 (0.28)

Health behaviours

Smoking 0.71** (0.10) 0.28* (0.10)
Exercise 20.38** (0.08) 20.31* (0.08)

Betel nut use 1.39** (0.11) 1.25** (0.12)
BMI (base—,25)
25(BMI,30 20.16 (0.09) 20.21* (0.09)

BMI>30 20.02 (0.21 20.08 (0.21)

*p,0.05, **p,0.001.
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insomnia, the effect was less prominent for women. Higher
education had a positive impact on women’s night time sleep
quality but a negative impact for men (fig 1). The interaction
terms for sex and household income were not significant,
showing that level of income did not modify sex discrepancy
in sleep quality. The three way interaction between sex, SES,
and family responsibilities was also not significant (data not
shown).

DISCUSSION
Our findings suggest that social factors cannot fully explain
the sex difference in sleep disturbance. While the sex
discrepancy narrowed after controlling for marital status,
employment conditions, and number of children in the
household, women’s sleep quality remained significantly

worse than men’s sleep quality. Even though women were
over-represented among the less educated and economically
deprived, these disadvantaged socioeconomic conditions did
not translate into more sleep disturbance. Health behaviours
and obesity did not mediate the association between social
factors and insomnia but were independent predictors of
sleep quality.
There are several explanations for our findings—firstly, the

sex difference in insomnia may be largely determined by
inherent biological differences while socio-contextual factors
play only a minor part. However, the fact that sleep
disturbance is a sensitive indicator of life stress suggests that

Table 4 Linear regression results showing sex differences in two subscales of insomnia:
night time sleep disturbance compared with daytime sequelae

Parameter

Night time sleep disturbance Daytime sequelae of poor sleep

estimate SE estimate SE

Intercept 12.73** (0.14) 9.72** (0.14)
Age 0.04** (0.00) 20.02** (0.00)
Self assessed health (base—fair)
Healthy 21.55** (0.04) 21.50** (0.04)
Unhealthy 2.24 (0.06) 1.79 (0.06)
Shift working (base—non-shift)
Shift 0.23** (0.05) 0.32** (0.05)
Sex (base—male)
Female 0.69** (0.04) 0.50** (0.04)
Marital status (base—single)
Married 0.50** (0.06) 0.37** (0.05)
Divorced/separated 0.71** (0.11) 0.44** (0.10)
Widowed 0.67** (0.10) 0.31** (0.09)
Employment (base—employed)
Unemployment 0.76** (0.08) 0.35** (0.07)
Disability/retired/others 0.56** (0.07) 20.05 (0.06)
Homemaker 0.37** (0.05) 20.11* (0.05)
Student 20.17* (0.07) 20.21* (0.06)
Number of children in the household 0.05* (0.02) 0.06* (0.02)
Educational level (base—,9 years)
Some high school 20.03 (0.06) 0.02 (0.05)
High school graduate 0.05 (0.06) 0.32** (0.05)
Some college or higher 0.07 (0.07) 0.56** (0.06)
Income level (base—very low income)
Low income 20.08 (0.05) 20.01 (0.05)
Middle income 20.07 (0.06) 0.03 (0.06)
High income 0.09 (0.13) 0.08 (0.12)
Health behaviour
Smoking 20.09 (0.05) 0.21** (0.05)
Exercise 0.08* (0.04) 20.27** (0.04)
Betel nut use 0.55** (0.06) 0.46** (0.05)
BMI (base—,25)
25(BMI,30 20.11* (0.04) 20.08* (0.04)
BMI>30 20.05 (0.10) 20.05 (0.09)

*p,0.05. **p,0.001.
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Figure 1 Interaction between sex and educational attainment.

Key points

N There is a consistent sex disparity in insomnia, with
women reporting a higher prevalence.

N Sex related social roles partly explain the sex
discrepancy in insomnia.

N The sex gap in insomnia was greater among the
unemployed and divorced/separated.

N Higher number of children in the family was associated
with higher levels of insomnia; but women’s and men’s
sleep was equally affected by this variable.

N Higher educational attainment was associated with
better night time sleep quality among women. By
contrast, men with higher degrees of education were
more likely to have night time sleep disturbances.
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factors other than individual biology shape sleep quality.20 21

Secondly, the observed sex difference may be statistically but
not clinically significant, particularly because the insomnia
self assessment inventory is not a diagnostic tool for clinical
insomnia. Thirdly, the categories of social roles and socio-
economic groups may not truly reflect social contexts,
burdens, or the demands of these social circumstances.22

The true quality of individual roles and the availability of
socioeconomic resources for any given status may not have
been well captured.
Regardless of marital status, women had higher average

levels of insomnia. Consistent with previous reports, the sex
gap is largest among the divorced and separated,23 24 which
may be related to the stress associated with single parent-
hood, loss of economic support, and the social stigma
attached to divorce or separation.22

The increased risk for sleep disturbance among unem-
ployed people is also consistent with previous findings.2 25 The
large sex discrepancy in insomnia among the unemployed
shows that the impact of unemployment on sleep quality is
larger among women, especially married women. This may
be related to increased difficulty in job seeking because of
institutional sex discrimination, and greater financial threats
for unemployed women because of their childcare responsi-
bilities. Another possibility is that women who identified
themselves as being unemployed were more likely to belong
to households with lower earnings, showing a greater need
for paid employment. Their strained domestic circumstances
may have also contributed to their insomnia.
In contrast with studies from other countries that found

homemakers had more insomnia complaints,2 23 24 our ana-
lysis found that the insomnia scores among homemakers did
not differ from those who were employed once other relevant
covariates were taken into account. None the less, home-
makers tended to report more night time sleep difficulty but
less daytime sequelae. This shows that different mechanisms
may determine sleep disturbance in employed persons
compared with homemakers. Specifically, increased night
time sleep disturbance among homemakers may be the
consequence of life stresses associated with their role (for
example, low status, low reward), whereas the daytime
sequelae of poor sleep among the employed may derive from
inadequate sleep because of long working hours. The other
explanation is that daytime tiredness arising from insomnia
may have readily observable consequences for employed
persons, whereas for homemakers, the consequences may be
limited to the domestic sphere and less visible.
Students had the smallest sex gap in sleep disturbance

(0.93 point) after controlling for other characteristics. In
Taiwanese society, attaining high education is encouraged
and being a student is esteemed. Furthermore, students are
often entitled to financial support from family members and
are freed from family responsibilities.
In agreement with previous studies, more children in the

family was associated with higher levels of insomnia26 27 but

men’s and women’s sleep were equally affected. This finding
may result from using the number of children in the
household as a proxy for childcare responsibility. In our
sample, the variability was quite limited given an average
number of children among the ever-married group of 1.58
(SD=1.24) and only 5.6% with more than three children.
Furthermore, we lacked information on the age of children,
which is probably related to their impact on parental sleep
quality. Most importantly, our proxy variable could not
capture the qualitative differences in care giving. The lack
of a sex effect according to number of children may also
reflect the three generational family structure prevalent in
Taiwan, in which grandparents share childcare responsibil-
ities. This extended family structure may buffer the effect of
additional children on the sleep quality of both women and
men.
In sharp contrast with other research on the association

between SES and insomnia,28 we did not find an increased
risk of sleep disturbance among those of lower SES. In
contrast, levels of insomnia increased with increased level of
education and there was no consistent association with
household income. Thus sex distribution of SES in Taiwan
(with women occupying lower SES positions) could not
explain the higher level of sleep disturbance in women.
Taiwan has been described as a society where high economic
growth, fair distribution of income, and population health
have been achieved concurrently,29 and the comparatively
equal distribution of income may explain the lack of an
income-insomnia relation.
The effects of SES differed according to the insomnia

subscales. Educational attainment was positively associated
with the severity of daytime sequelae but had no impact on
night time sleep disturbance. This suggests that the patterns
of insomnia associated with higher levels of education may
be the consequence of inadequate sleep, rather than difficulty
in sleep initiation or maintenance. The findings are consis-
tent with the industrial employment sector that is similar to
the ‘‘lifetime employment’’ system in Japan. Higher status
employees (often with higher educational attainment) are
strongly attached to their company, which they view as
‘‘family’’, and this leads to long working hours.30

The sex gap in the full insomnia inventory did not change
significantly with the addition of an interaction term
between SES and sex. However, the subscale analysis showed
an opposite effect of education on night time sleep quality by
sex. Specifically, people with fewer years of education had a
wider gender gap in night time sleep quality than did people
with higher educational attainment.
A novel aspect of this study was its focus on the broader

social context, which directs attention away from blaming
‘‘vulnerable women’’ to examining the social and cultural
determinants of insomnia among women. An important
advantage of the social trend survey is its high coverage of
citizens living in Taiwan. Because the government’s house-
hold registration system is institutionalised, all citizens were
covered by the sampling frame, and the survey is generally
representative. In addition, face to face interviews led to
limited missing data and ensured that illiterate people were
included.
A number of limitations should be considered in interpret-

ing these results. Firstly, causal inferences cannot be drawn
because of the cross sectional nature of the study. Secondly,
the range of variables that could be analysed was limited. For
example, baseline depression, anxiety, and use of psychiatric
drugs were not available. Furthermore, the measurement of
the outcome variable, insomnia, was based on self assess-
ment. No other objective measure was used to validate the
self evaluation although the reliability and validity of the
measure was good and several other studies have showed

Policy implications

N Insomnia, a widespread problem in many societies,
needs to be tackled through a variety of approaches—
not just individual behaviour change (such as smoking
cessation or exercise), but also through modifying the
social context (patterns of shift work, support for child
care).

N Additional research is needed to understand, and
intervene on, sex discrepancies in insomnia.
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the value of self reported inventories in assessing sleep
quality and predicting health outcomes.4

Our study suggests that social factors partly influence sleep
quality and sex inequality in insomnia. However, the
persistence of the sex gap suggests that further exploration
is warranted using a more detailed sociological approach.
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APPENDIX

INSOMNIA SELF ASSESSMENT INVENTORY

1. I had difficult falling asleep

2. It took me more than an hour to fall asleep

3. I woke up more than three times during the night

4. If I woke up, it took me a long time to fall back sleep

5. I woke up too early in the morning

6. I worried about being able to sleep well

7. (I drank alcohol to help me fall asleep)—eliminated
from the analysis

8. I had restlessness or twitching feelings in my legs when
lying down

9. I had difficult arising in the morning

10. I woke up feeling tired

11. My sleep was un-refreshing

12. I didn’t sleep as long as I needed to despite enough time
in bed.

13. My sleep left me fatigued during the day
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