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Abstract
Sleep norms vary between individuals, being affected by personal, communal, and socioeconomic factors. Individuals with sleep time
which deviate from the population norm are at risks of adverse mental, cardiovascular, andmetabolic health. Sleep-related issues are
common agenda for consultation in primary care. This study aimed to determine the sleep time, pattern, and behavior of multiethnic
Asian individuals who attended public primary care clinics in an urban metropolitan city-state.
Standardized questionnaires were assistant-administered to adult Asian individuals who visited 2 local public primary care clinics in

north-eastern and southern regions of Singapore. The questionnaire included questions on demographic characteristics, self-
reported sleep time, patterns, and behavior and those originated from the American National Sleep Foundation Sleep Diary. The data
were collated, audited, rectified, and anonymized before being analyzed by the biostatistician. Individuals with 7h sleep time or longer
were deemed getting adequate sleep. Chi-squared or Fisher exact test was used to test the association between the demographic
and behavioral variables and sleep time. Next, regression analysis was performed to identify key factors associated with their sleep
time.
A total of 350 individuals were recruited, with higher proportion of those of Chinese ethnicity reporting adequate sleep. Almost half

(48.1%) of those who slept <7h on weekdays tended to sleep ≥7h on weekends. More individuals who reported no difficulty falling
asleep, had regular sleep hours and awakening time, tended to sleep adequately. Those who slept with children, studied, read
leisurely, used computer or laptops in their bedrooms, drank caffeinated beverages or smoked had inadequate sleep. Those who
perceived sufficient sleep and considered 8h as adequate sleep time had weekday and weekend sleep adequacy.
Sleep time varied according to ethnicity, employment status, personal behavior, and perception of sleep sufficiency. Awareness of

sleep time and pattern allows the local physicians to contextualize the discussion of sleep adequacy with their patients during
consultation, which is a prerequisite to resolve their sleep-related issues.

Abbreviations: BM = Bukit Merah, SHP = SingHealth Polyclinics, SK = Seng Kang.
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1. Introduction

Sleep is a naturally recurring state of mind characterized by
altered consciousness, relatively inhibited sensory activity,
inhibition of nearly all voluntary muscles, and reduced
interactions with surroundings.[1] Sleep aids our learning,
memory, attention, and concentration.[2] Thus, it is vital to have
sufficient sleep to sustain mental health.
In contrast, sleep insufficiency not only affects learning and

concentration, it also leads to adverse health effects. Arbitrarily
defined as sleep time of<7h, sleep insufficiency has been reported
to increase the risk of obesity, hypertension, diabetes, metabolic
syndrome, and cardiovascular disease.[3–7] Prolonged periods of
insufficient sleep can affect an individual’s immune system,
memory, concentration, and daily functioning.[2] The lack of
sleep also increases the risk of physical distress such as chronic
pain, and mental distress such as depression and anxiety in men
who smoke, drink alcohol excessively and do not exercise
regularly.[7] Studies have shown that between 35% and 37% of
American adults had <7h of sleep on average per night.[8,9]

Jackson et al[10] revealed that 33% of Americans of Asian
ethnicity slept<7h daily. Aside from sleep time variability across
ethnic groups within a population, these studies also highlighted
a relatively high prevalence of sleep insufficiency.
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Multiple factors are associated with sleep insufficiency.
Individuals aged below 45 years old, female gender, and those
employed were more likely to report sleep insufficiency.[8]

Demographic characteristics such as minority status and lower
socioeconomic position have been associated with shorter self-
reported sleep time.[9,10] Shift workers who hold multiple jobs
and work for very long hours also report insufficient sleep.[11,12]

Lifestyle factors may also affect sleep time. Individuals may prefer
to devote sleep time to watching television or engage in other
modes of entertainment. A Taiwanese study by Yen et al revealed
that drinking coffee at night and indiscrete Internet use were
significantly associated with short nocturnal sleep time in
adolescents.[13]

Sleep time recommendations have been put up by various
institutions such as the American Academy of SleepMedicine, the
Sleep Research Society, and the National Sleep Foundation.[11–13]

However, sleep time varies between individuals, ethnicities, and
populations. What is recommended in the American society may
not be applicable and relevant to the populations in Asia with
their different sociocultural and environmental background,
including those in the developed island-state of Singapore, whose
population comprises of Chinese, Malays, and Indians.
Recognizing the typical sleep time of the multiethnic popula-

tion is a prerequisite to assess their sleep adequacy and its
consequences to health. Sleep inadequacy is a common reason of
encounter in general practice. As sleep time is associated with a
wide range of detrimental medical conditions, it is important to
understand the sleep characteristic variance of the residents in
metropolitan Singapore. This will allow the physicians to
contextualize the discussion of sleep-related complaints with
their patients in their clinical practice. This study aims to
determine the mean daily sleep time among individuals in
primary care, assess their perceptions of sleep sufficiency, and
identify the factors which significantly affect their sleep.
2. Methods

2.1. Study sites

Sleep-related complaints are common symptoms in the commu-
nity and are largely managed in primary care. SingHealth
Polyclinics (SHP) is a public primary care institution in
Singapore, which managed over 1.76 million patient attendances
in 2015.[14] Its network of 9 polyclinics in the eastern and
southern region of the metropolitan island-state, provides
subsidized and affordable primary healthcare services to almost
half of the local population. The investigators had selected the
polyclinics at Seng Kang (SK) and Bukit Merah (BM) estates,
respectively, for this nonfunded study. The deliberate choices of
the study sites allowed the investigators to compare and contrast
the sleep time and pattern of the population residing in the 2
districts with distinct estate designs. SK incorporates the estate
residential design in the post-2000 era and has a predominantly
younger population in north-east Singapore.[15] More senior
residents aged 65 years and older live in BM, based on the 2015
National Population Census.[15] Located in the southern region
of the island, BM is among the first batch of estates which were
developed in the 1930s to 1950s.
2.2. Participants

The target individuals were adult patients and accompanying
persons who visited the study sites from February to June 2015.
2

Patients with acute conditions were specifically asked to relate
their sleep-related information during the period when they were
well. The individuals included multiethnic Asian citizens or
permanent residents of both genders and aged between 21 and 80
years. After initial screening by the investigators during their
interaction with potential subjects at the study sites, individuals
with cognitive and hearing impairments, and those who did not
communicate in the main local languages or refused consent were
excluded.
2.3. Recruitment

The investigators screened potential subjects consecutively at the
following service points at the study sites: waiting areas near
registration kiosks and in-house pharmacy, and inside the
consultation rooms. Eligible subjects provided verbal consent and
were interviewed by investigators using a standardized question-
naire. The latter attended training by the principal investigator to
standardize and ensure consistency during the questionnaire
administration. The recruited subjects did not receive any form of
compensation.
2.4. Instrument and questionnaire

The investigators devised the questionnaire as there was no
existing sleep assessment for Asian population. The questionnaire
collected data on subjects’ demographic characteristics and
employment details such as shift work; personal views and
perception of their sleep sufficiency; self-reported sleep time and
behavior during weekdays and weekends. Questions pertaining
to the latter were adapted from the National Sleep Foundation
Sleep Diary.[13] These variables are segregated into weekdays and
weekends for comparison. The questionnaire was filled on a
hardcopy on-site and the data were subsequently transcribed into
a spreadsheet. Audit checks were performed by the data
management officer in the SHP Department of Research to
identify any data entry error.
2.5. Sample size

As no a priori local data on sleep time in primary care were
available, the 33% prevalence rate of American Asians who had
short sleep duration of<7h reported by Jackson et al[10] was used
to estimate the sample size for this study. A study population size
of 340 individuals was computed to be sufficient to determine a
similar prevalence rate of individuals with short sleep duration,
which would include a standard error of 5% with a 95%
confidence interval. The target sample size was rounded up to
350, to allow a small buffer for isolated or unexpected
withdrawal of consent by subjects.
2.6. Statistical analysis

Sleep time was transformed into dichotomous variables with the
cut-off defined by the literature and recommended guidelines,
respectively. Individuals who obtained 7h of sleep or more a
night were defined as having adequate sleep time, regardless of
weekdays and weekends. Those who had <7h sleep time were
defined as having inadequate sleep.
Together with other data in the questionnaire, descriptive

statistics were computed as categorical and continuous variables.
Missing data were excluded from the analysis. Chi-squared or
Fisher exact test was used to test the association between the
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demographics and sleep time. All factors that were significant at
0.05 were entered into the logistic regression model. Logistic
regression analyses were done to determine the predictive factors
for sleep duration of<7hwith the level of significance set at 0.05.
Data were analyzed using SPSS version 22.0.
2.7. Ethics approval

The study protocol was approved by the SingHealth Centralized
Institution Review Board (CIRB: 2014/223/E).
3. Results

There were 211 and 177 eligible individuals being approached at
SK and BM, of which 11 and 27 declined participation,
respectively, leading to a response rate of 94.8% and 84.7%
at the 2 sites. Eventually, a total of 350 individuals were recruited,
comprising of 200 from SK and 150 from BM. Their
demographic characteristics and sleep profiles are presented in
Table 1.
3.1. Sleep time

Among 350 individuals, 44% of them have inadequate sleep on
weekdays and 26% of them have inadequate sleep on weekends.
More individuals of Chinese ethnicity obtained ≥7h of sleep than
those of Malay and Indian ethnicities during weekdays (P<0.01)
and weekends (P=0.02). Proportionately more full-time
Table 1

Individuals’ demographic profiles and their sleep time on weekends

Week

Demographics Total <7 h ≥

Total 350 (100.0) 91 (26) 259
Age, y
�40 136 (38.9) 34 (25) 102
>40 214 (61.1) 57 (26.6) 157

Gender
Female 171 (48.9) 38 (22.2) 133
Male 179 (51.1) 53 (29.6) 126

Ethnic group
Chinese 253 (72.3) 55 (21.7) 198
Malay 48 (13.7) 17 (35.4) 31
Indian 46 (13.1) 18 (39.1) 28
Others 3 (0.9) 1 (33.3) 2

Nationality
Citizens 330 (94.3) 83 (25.2) 247
Permanent residents 20 (5.7) 8 (40) 12

Marital status
Single (never married) 98 (28) 21 (21.4) 77
Married 226 (64.6) 64 (28.3) 162
Separated/divorced/widowed 26 (7.4) 6 (23.1) 20

Occupational status
Employed (full time) 217 (62) 56 (25.8) 161
Employed (part time) 27 (7.7) 10 (37) 17
Student 21 (6) 9 (42.9) 12
Housewife/homemaker 45 (12.9) 8 (17.8) 37
Retired 24 (6.9) 4 (16.7) 20
Unemployed 16 (4.6) 4 (25) 12

Does your job require working in shifts?
Yes 44 (18) 18 (40.9) 26
No 200 (82) 48 (24) 152

Values are presented in n (%).
∗
P<0.05.
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employees and students slept <7h on weekdays (P=0.01),
compared with those who were housewives or homemakers,
retired, and the unemployed.More shift workers failed to getmore
than 7h of sleep on weekends (P=0.02).
Majority of those with adequate sleep on weekdays would

have sufficient sleep on weekends; 94.4% of those who slept ≥7h
on weekdays also slept ≥7h on weekends. The day of the week
did not matter to slightly half of those with inadequate sleep:
51.9% of those who slept <7h on weekdays also had <7h of
sleep on weekends. On the other hand, 48.1% of those who slept
<7h on weekdays tended to sleep ≥7h on weekends.
3.2. Sleep pattern and home environment

Table 2 shows the sleep pattern and environment of the study
population. More individuals who fell asleep with difficulty
tended to get<7h of sleep on weekends (P=0.02) and weekdays
(P=0.02). More individuals with regular sleep time would sleep
more than 7h on weekends (P<0.01) and weekdays (P<0.01).
A higher proportion of individuals with regular awakening time
obtained 7 or more hours of sleep on weekends (P=0.01) and
weekdays (P=0.03).
The majority of adults who shared the bedroom with children

tended to sleep <7h daily on weekends (P=0.02) and weekdays
(P=0.01). Among individuals who studied in the bedroom, more
of them slept <7h on weekends (P=0.02) but not on weekdays.
Those who reported to read leisurely in their bedroom tended to
get <7h of sleep on weekdays (P<0.01). Higher proportion of
and weekdays.

end Weekday

7 h P <7 h ≥7 h P

(74) 154 (44) 196 (56)

(75) 0.73 62 (45.6) 74 (54.4) 0.63
(73.4) 92 (43) 122 (57)

0.12 0.49
(77.8) 72 (42.1) 99 (57.9)
(70.4) 82 (45.8) 97 (54.2)

0.02
∗

<0.01
∗

(78.3) 97 (38.3) 156 (61.7)
(64.6) 27 (56.3) 21 (43.8)
(60.9) 27 (58.7) 19 (41.3)
(66.7) 3 (100) 0 (0)

0.14 0.31
(74.8) 143 (43.3) 187 (56.7)
(60) 11 (55) 9 (45)

0.40 0.36
(78.6) 45 (45.9) 53 (54.1)
(71.7) 101 (44.7) 125 (55.3)
(76.9) 8 (30.8) 18 (69.2)

0.19 <0.01
∗

(74.2) 104 (47.9) 113 (52.1)
(63) 12 (44.4) 15 (55.6)
(57.1) 14 (66.7) 7 (33.3)
(82.2) 14 (31.1) 31 (68.9)
(83.3) 4 (16.7) 20 (83.3)
(75) 6 (37.5) 10 (62.5)

0.02
∗

0.09
(59.1) 26 (59.1) 18 (40.9)
(76) 90 (45) 110 (55)
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Table 2

Sleep patterns/habits of subjects in relation to their sleep time on weekends and weekdays.

Weekend Weekday

Total <7 h ≥7 h P <7 h ≥7 h P

Sleep patterns
Weekday sleep duration, h <0.001

∗
—

<7 154 (44) 80 (51.9) 74 (48.1) — —

≥7 196 (56) 11 (5.6) 185 (94.4) — —

Do you take afternoon naps? (Yes) 109 (31.1) 31 (28.4) 78 (71.6) 0.48 48 (44) 61 (56) 0.99
How easily do you fall asleep? 0.02

∗
0.02

∗

Easily 153 (43.7) 37 (24.2) 116 (75.8) 68 (44.4) 85 (55.6)
After some time 150 (42.9) 34 (22.7) 116 (77.3) 57 (38) 93 (62)
With difficulty 47 (13.4) 20 (42.6) 27 (57.4) 29 (61.7) 18 (38.3)

Reason for awakening
Toilet 134 (66.3) 38 (28.4) 96 (71.6) 0.77 53 (39.6) 81 (60.4) 0.40
No reason 25 (12.4) 6 (24) 19 (76) 10 (40) 15 (60)
Child care 13 (6.4) 5 (38.5) 8 (61.5) 5 (38.5) 8 (61.5)
Noise (e.g., snoring, handphone) 13 (6.4) 4 (30.8) 9 (69.2) 4 (30.8) 9 (69.2)
Stress 9 (4.5) 1 (11.1) 8 (88.9) 5 (55.6) 4 (44.4)
Others (e.g., mosquitoes, leg cramps,

jetlagged, hunger)
8 (4) 3 (37.5) 5 (62.5) 6 (75) 2 (25)

Sleep habit
Do you have a regular sleep

time? (Yes)
282 (80.6) 63 (22.3) 219 (77.7) <0.01

∗
113 (40.1) 169 (59.9) <0.01

∗

Do you have a regular awakening
time? (Yes)

313 (89.7) 75 (24) 238 (76) <0.01
∗

132 (42.2) 181 (57.8) 0.03
∗

In the bedroom
Who do you share the bedroom with?†

Nil 106 (30.3) 30 (28.3) 76 (71.7) 0.52 50 (47.2) 56 (52.8) 0.43
Spouse partner 203 (58) 48 (23.6) 155 (76.4) 0.24 83 (40.9) 120 (59.1) 0.17
Siblings 14 (4) 2 (14.3) 12 (85.7) 0.53 8 (57.1) 6 (42.9) 0.31
Children 30 (8.6) 13 (43.3) 17 (56.7) 0.02

∗
20 (66.7) 10 (33.3) <0.01

∗

Do you engage in the following activities in the bedroom?
Sleep 350 (100) 91 (26) 259 (74) — 154 (44) 196 (56) —

Study 36 (10.3) 15 (41.7) 21 (58.3) 0.02
∗

20 (55.6) 16 (44.4) 0.14
Work 40 (11.4) 9 (22.5) 31 (77.5) 0.59 17 (42.5) 23 (57.5) 0.84
Leisure reading 115 (32.9) 36 (31.3) 79 (68.7) 0.11 63 (54.8) 52 (45.2) <0.01

∗

Watching television 124 (35.4) 34 (27.4) 90 (72.6) 0.65 58 (46.8) 66 (53.2) 0.44
Using the computer, laptop 104 (29.7) 29 (27.9) 75 (72.1) 0.60 55 (52.9) 49 (47.1) 0.03

∗

Using mobile devices (mobile
phones, iPads, tablets)

234 (66.9) 60 (25.6) 174 (74.4) 0.83 111 (47.4) 123 (52.6) 0.07

On the bed
Do you engage in the following activities on the bed?
Sleep 350 (100) 91 (26) 259 (74) — 154 (44) 196 (56) —

Study 19 (5.4) 8 (42.1) 11 (57.9) 0.10 11 (57.9) 8 (42.1) 0.21
Work 18 (5.1) 6 (33.3) 12 (66.7) 0.47 8 (44.4) 10 (55.6) 0.97
Leisure reading 94 (26.9) 29 (30.9) 65 (69.1) 0.21 52 (55.3) 42 (44.7) 0.01

∗

Watching television 100 (28.6) 27 (27) 73 (73) 0.79 48 (48) 52 (52) 0.34
Using the computer, laptop 60 (17.1) 18 (30) 42 (70) 0.44 29 (48.3) 31 (51.7) 0.46
Using mobile devices (mobile phones,

iPads, tablets)
206 (58.9) 54 (26.2) 152 (73.8) 0.91 99 (48.1) 107 (51.9) 0.07

Do you exercise regularly? (Yes) 137 (39.1) 40 (29.2) 97 (70.8) 0.27 55 (40.1) 82 (59.9) 0.24
Do you usually have a heavy meal 2 h

before going to bed? (Yes)
84 (24) 25 (29.8) 59 (70.2) 0.37 44 (52.4) 40 (47.6) 0.08

Do you take any caffeinated drinks 2h
before going to bed? (Yes)

63 (18) 22 (34.9) 41 (65.1) 0.08 35 (55.6) 28 (44.4) 0.04
∗

Do you smoke currently? 0.047
∗

0.18
Yes 44 (12.6) 17 (38.6) 27 (61.4) 25 (56.8) 19 (43.2)
No 274 (78.3) 63 (23) 211 (77) 115 (42) 159 (58)
Previously 32 (9.1) 11 (34.4) 21 (65.6) 14 (43.8) 18 (56.3)

Taking long-term medications (Yes) 133 (38) 37 (27.8) 96 (72.2) 0.54 54 (40.6) 79 (59.4) 0.32

Values are presented in n (%).
∗
P<0.05.

† Percentages can add up to more than 100% as more than 1 options can be chosen.
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Table 3

Self-perception of sleep time on weekends and weekdays.

Weekend Weekday

Self-perception Total <7 h ≥7 h P <7 h ≥7 h P

When you wake up in the morning, how refreshed are you? 0.007
∗

<0.001
∗

Refreshed 95 (27.1) 20 (21.1) 75 (78.9) 28 (29.5) 67 (70.5)
Somewhat refreshed 167 (47.7) 37 (22.2) 130 (77.8) 72 (43.1) 95 (56.9)
Fatigued 88 (25.1) 34 (38.6) 54 (61.4) 54 (61.4) 34 (38.6)

Do you think you are getting
enough sleep? (Yes)

166 (47.4) 29 (17.5) 137 (82.5) <0.01
∗

41 (24.7) 125 (75.3) <0.001
∗

Do you think the lack of sleep
has affected
your daily activities? (Yes)

107 (58.2) 38 (35.5) 69 (64.5) 0.54 67 (62.6) 40 (37.4) 0.69

On a scale of 0–10, how often do you think you get enough sleep?
0–5 140 (40) 55 (39.3) 85 (60.7) <0.001

∗
86 (61.4) 54 (38.6) <0.001

∗

6–10 210 (60) 36 (17.1) 174 (82.9) 68 (32.4) 142 (67.6)
What is your ideal amount of sleep?
<8 h 132 (37.7) 44 (33.3) 88 (66.7) 0.02

∗
63 (47.7) 69 (52.3) 0.27

≥8 h 218 (62.3) 47 (21.6) 171 (78.4) 91 (41.7) 127 (58.3)
Do you think you have

insomnia? (Yes)
64 (18.3) 21 (32.8) 43 (67.2) 0.17 31 (48.4) 33 (51.6) 0.43

Values are presented in n (%).
∗
P<0.05.

Table 4

Stepwise backward logistic regression for weekday and weekend sleep time.

Weekday sleep time

<7 h ≥7 h Adjusted OR (95% CI) P

Reading in bedroom
No 91 (38.7) 144 (61.3) 1 —

Yes 63 (54.8) 52 (45.2) 2.1 (1.2, 3.8) 0.01
∗

Get enough sleep (self-reported)
No 113 (61.4) 71 (38.6) 1 —

Yes 41 (24.7) 125 (75.3) 0.2 (0.1, 0.3) <0.001
∗

Ideal amount of sleep
<8 h 63 (47.7) 69 (52.3) 1 —

≥8 h 91 (41.7) 127 (58.3) 0.5 (0.3, 0.8) 0.01
∗

Caffeinated drinks 2h before
No 119 (41.5) 168 (58.5) 1 —

Yes 35 (55.6) 28 (44.4) 2.2 (1.1, 4.4) 0.03
∗

Weekend sleep time

<7 h ≥7 h Adjusted OR (95% CI) P

Polyclinic site
Bukit Merah 53 (35.3) 97 (64.7) 1 —

Seng Kang 38 (19) 162 (81) 0.3 (0.1, 0.5) <0.001
∗

Regular wake time
No 16 (44.4) 20 (55.6) 1 —

Yes 75 (24.0) 238 (76.0) 0.4 (0.1, 0.9) 0.03
∗

Do not share bedroom with anyone
No 61 (25) 183 (75) 1 —

Yes 30 (28.3) 76 (71.7) 0.5 (0.2, 1.0) 0.05
∗

Using mobile devices, e.g., iPad on the bed
No 37 (25.7) 107 (74.3) 1 —

Yes 54 (26.2) 152 (73.8) 0.5 (0.3, 0.9) 0.03
∗

Get enough sleep (self-reported)
No 62 (33.7) 122 (66.3) 1 —

Yes 29 (17.5) 137 (82.5) 0.4 (0.2, 0.8) 0.01
∗

Ideal amount of sleep
<8 h 44 (33.3) 88 (66.7) 1 —

≥8 h 47 (21.6) 171 (78.4) 0.5 (0.2, 0.9) 0.02
∗

CI= confidence interval, OR=odds ratio.
∗
P<0.05.
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those who read leisurely on their bed also slept<7h on weekdays
(P=0.01). Individuals who used computer or laptop in their
bedroom tended to sleep <7h on weekdays (P=0.03).
3.3. Behavior and activities before sleep

Presleep habits and activities also affected sleep.More individuals
who reported taking caffeinated drinks 2 h before going to bed,
slept <7h on weekdays (P=0.04). Overall, nonsmokers were
more likely to get ≥7h of sleep than current or ex-smokers (P=
0.047) on weekends. History of exercise did not affect sleep time
in this study.
3.4. Personal perception of sleep sufficiency

Table 3 shows the personal views of sleep sufficiency among the
study population. More individuals who reported waking up in
the morning feeling refreshed tended to have ≥7h of sleep on
weekends (P=0.01) and weekdays (P<0.001). In contrast, those
who woke up in the morning feeling fatigued were more likely to
have <7h of sleep on weekends (P=0.01) and weekdays (P<
0.001).
More individuals who perceived to have enough sleep tended

to sleep ≥7h on weekends (P=0.001) and weekdays (P<0.001).
Those who felt that they did not get enough sleep more than half
the time tended to have <7h of sleep any day of the week (both
P<0.001). Individuals who perceived to have sufficient sleep
more than half the time were more likely to get ≥7h of sleep on
any day of the week (both P<0.001). Those individuals whose
perceived ideal amount of sleep would be 8 or more hours daily
were more likely to sleep ≥7h on weekends (P=0.02).
3.5. Summary of key findings after logistic regression
analysis

Table 4 shows the circumstances which affect sleep time on
weekends and weekdays in a logistic regression model. After
adjusting the effect of other covariates, individuals who read in
bedroom (OR=2.1, 95% CI: 1.2–3.8, P=0.01) or those who
drink caffeinated drinks 2 h before their sleep (OR=2.2, 95%CI:
1.1–4.4, P=0.03) were twice more likely to have insufficient sleep
during weekdays. In contrast, those who regarded that they were
getting adequate sleep andwhose perceived ideal sleep timewas 8
h or more, were more likely to have ≥7h of sleep.
For weekends, individuals with regular awakening time (OR=

0.4, 95% CI: 0.1–0.9, P=0.03), perceived having enough sleep
(OR=0.4, 95% CI=0.2–0.8, P=0.01), and those who felt that
≥8h is ideal sleep time (OR=0.5, 95% CI=0.2–0.9, P=0.02)
were less likely to have insufficient sleep. What seemed surprising
was that those who usedmobile devices in bedweremore likely to
have adequate sleep time (OR=0.5, 95% CI: 0.3–0.9, P=0.03).
4. Discussion

The results provide a timely update on the impact on the sleep
pattern and behavior of a study population living within a
multiethnic Asian community of high mobile phone penetration
rate and widespread web-based connectivity.[16] In summary,
sleep time during weekdays was associated with reading
activities, caffeinated beverages, and perception of sleep
sufficiency. Over weekends, adequate sleep time was associated
with regular awakening hours, perception of sleep sufficiency,
and even use of mobile devices in bed. These associated factors
6

are largely modifiable. With appropriate recommendations by
the healthcare professionals, these factors can potentially be
adjusted such that the sleep hygiene of the individuals is not
compromised.
Ethnicity seems to have an influence on the sleep time. More

individuals of Chinese ethnicity seemed to have adequate sleep
compared with the other minority ethnic groups during both
weekdays and weekends. Aside from ethnical differences in
lifestyles, this could also stem from socioeconomic differences
among the different ethnic groups in Singapore. Household
income is notably higher in Chinese households as compared to
Malay and Indian households.[17]

Previous studies have reported a negative sleep correlationwith
those from a lower educational level or income group. The
ShanghaiWomen’s Health Study found that manual laborers and
clerical staff were in general, getting less sleep than those from the
professional occupation.[18] Lallukka et al revealed that low
education levels, low income, and being unemployed were
associated with increased insomnia symptoms in Finland.[19]

The employment status, be it full-time or part-time employ-
ment, was found to have an influence on sleep time. In this study,
individuals who were committed to work or school as full-time
employees or students had higher likelihood of having inadequate
sleep on weekdays, but it appeared that they would try to catch
up with the sleep deprivation over the weekend. Workers and
students would likely need additional time to maintain work life
balance during weekdays. In contrast, those without any fixed
work commitment such as homemakers, retirees, and unem-
ployed more often had adequate sleep consistently over each day
of the week.
The prevalent use of infocommunication via Internet and

mobile phone in the home environment is another factor affecting
sleep time. In this study, users of laptop computers, surfing the
Internet or computer gaming in the bedroom tended to have sleep
time of<7h over weekdays. Interestingly, the use of these devices
in bed did not shorten their sleep duration. We postulate that
these handy devices can be used anywhere in the bedroom, not
necessarily in bed. Most people carry their phones all day long
and are able to use them any time anywhere. The setting in which
individuals use their mobile devices and its impact on the various
aspects of their personal lives, especially in the advent of rapid
development of immersive multimedia or virtual reality, await
further examination in future research.
Smoking has consistently been shown to affect sleep as nicotine

is a well-known stimulant. This study showed that smokers or
previous smokers tended to have lesser sleep compared with
nonsmokers. Smoking alone significantly increases risks of
vascular diseases. Such risks would be further heightened by
the lack of sleep as insufficient sleep is also associated with the
cardio-metabolic syndrome.[20] Consultation relating to sleep-
related complaints is an opportunity for the physician to persuade
the patients to quit smoking as a measure to ameliorate sleep
insufficiency.
4.1. Strength and weakness

Objective and accurate measurement of sleep time for any
population is challenging. Conducting large-scale, population-
based sleep studies using epidemiological approaches and
neurophysiological testing would be ideal but is resource
intensive and challenging to execute. The lack of a common
electronic healthcare database for the public and private primary
healthcare system in Singapore compounds any implementation



[6] Bjorvatn B, Sagen IM, Øyane N, et al. The association between sleep
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of community-based study as local residents can seek medical
attention in 1 or more registered healthcare providers of their
preference. The response rates of the consecutive sampling of
subjects at the study sites were satisfactory, suggesting a relatively
efficient direct-encounter recruitment strategy despite the absence
of incentives and other constraints.
In addition, the investigators had to assemble a questionnaire

de novo with segments adapted from an American instrument
due the paucity of validated sleep assessment instruments
for Asian population. While important findings are presented
here will be invaluable to develop a better-designed community-
based study, we will caution in any attempt to extrapolate
the results from these 2 study sites to the whole of our local
population.
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