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Abstract To evaluate the associations of socioeconomic class (middle and lower) with sleep behaviour, two public and
two private primary schools were randomly selected in three district areas (out of seven) in Macao, China. The sleep be-
haviour of these children (primary grades one to six) was examined with a validated, locally developed questionnaire. In all,
756(83.3%) of the 908 questionnaires were completed and returned, 330(43.7%) for girls and 426(56.3%) for boys. Only
142(19.9%) children reached the recommended standard of 10 hours of daily sleep on weekdays that were not during an
exam period. Thus, 571(80.1%) did not get the required sleep (x> = 9.748; degrees of freedom [df] = 1; P = 0.002). The
situation was even worse in exam periods during weekdays, with 626 (87.6%; x> =19.406; df = 1; P = 0.000) children not
obtaining 10 hours of sleep during that time. These results show that improper sleep behaviour in Macao children is associ-
ated with stressed school workload, bedtime difficulty, and environmental factors. Early intervention on these factors might

help the children to establish adequate sleep habits.
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1. Introduction

Inadequate sleep duration has become a major problem in
recent years and is now a worldwide phenomenon[1-6]
Moreover, studies in the United States, Europe, and Asia
have found that inadequate sleep is becoming more com-
mon in both Western and Eastern countries. In addition,
numerous research studies indicate that children are gradu-
ally decreasing the amount of time they sleep[7] Theoreti-
cally, inadequate sleep could cause children to underachieve
in school and to have problems in both physical and mental
function. In the United States, a report[8]found that 24% of
U.S. children slept less than the recommended 10 hours
overall, the average was 9.5 hours. In European countries
like Finland, Greece, Italy, Switzerland, and the United
Kingdom the problem has been reported as well[9-13], and
studies from Asian countries such as China, Korea, and
Japan show an even worse picture, with reported sleep du-
ration ranging from 7.5 down to 4.86 hours[14-16]. An es-
timated 30% of children have a hard time falling asleep[17],
and, unfortunately, inadequate sleep behavior can increase
the risks among children of various physio logical or
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psychological problems, such as obesity, hyperactivity, and
being easily irritated[18-21] There can be a variety of
causes; for some children their sleep problems may be re-
lated to activities that increase their level of alertness and
physiological arousal. External factors, such as school, fam-
ily, and personal issues[22], or internal factors, whether a
personal history of difficulty in falling asleep, past trau-
matic experience, or health problems[23], may be causative.
Regardless, improper sleep behavior may make it more dif-
ficult for children to perform well in school or to solve
problems, whether in school or a social relationship. In ad-
dition, children with sleep problems are at high risk for drug
and alcohol use[24-25] Therefore, in the present study it
was hypothesized that children with higher scores in per-
centage in variables of sleep behavior would have better
sleep duration.

2. Methods

2.1. Participants

The participants came from two public and two private
primary schools in Macao, a special administrative region of
China. Of 908 questionnaires that were distributed on sleep
behaviour, 756(83.3%) were completed and returned. Of
these, 330(43.7%) were for girls and 426(56.3%) were for
boys. The participants, who were in primary grades one to
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six, ranged in age from 6 to 12 years. The research project
was approved by the board of ethics review of The Hong
Kong Polytechnic University. All the children were con-
sented by their parents or family members. They were sure
that even researchers did not know the sleep behaviour for
whose children.

2.2. Instruments

The survey was a locally developed questionnaire based
on interviews with 14 children and their parents that relied on
20 semi-structured questions. Those question-items with a
content validity index(CVI) above 3 points in the interviews
were retained. Test-retest reliability was assessed by having
12 students(6 girls and 6 boys) from primary one to primary
six attending different schools respond to the questions. The
maximum score for Spearman’s rho on the completed sur-
veys was 0.88, with a standard deviation of 0.11. The mean
value for Spearman correlation was 0.69, and the P was
either less than 0.05 or 0.01 on the whole. Cronbach’s alpha
ranged from 0.41 to 0.90 for the different concepts. A
Cronbach’s alpha of greater than 0.5 was accepted for the
survey. In the end, a total of 46 items were combined with an
additional eight items that related to hours of sleep on
weekdays and on weekends during test or exam periods, or
without test or exam periods.

2.3. Procedures

One of the two private schools had three classes in each
primary grade, and the other had five; each class had around
40 to 45 students. In all, there were 48 classes in the six
primary grades in these two schools. The two public schools
had one class in each grade, with fewer than 45 students per
class on average. Students were selected for the study using a
random number generator system chosen from a Web site
(http://www.random.org/integers/); each student had been
assigned a number for the selection process. All the classes
in both the public and private schools participate. A package
containing a consent form and questionnaire with two en-
velopes was delivered to the selected students by their
teachers. Two boxes, one for the consent form and the other
for the questionnaire, were left in the schools to allow the

students and parents to drop off the two envelopes personally.

After waiting for around 1 to 3 weeks, with the teachers
reminding students about completing the forms and after
returns appeared to have stopped, the researcher collected the
boxes from these schools. Data on the return questionnaires
was first entered in Excel format(Microsoft Corporation,
Redmond, Washington) and then transformed to SPSS for-
mat for analysis.

3. Results

The demographic data involved categorical variables, and
thus the chi-square test was used to assess the differences
between public and private schools. Of 749 surveys, 37.5%
were completed by the mothers in private schools, while

22.0% of the surveys were filled out by students in the public
schools (N =749, x2 = 136.75; degrees of freedom [df] =3, P
= 0.000). The parents of the public school students might
have had relatively lower level of educational levels, or they
might have been on shifts in their work and thus unable to
complete the form. Thus, the students from the public
schools may have lived more independent lives. Significant
differences between public and private schools were seen for
six of the seven categorical variables in Table 1(all except
gender).

Table 1. Significant differences between public and private schools in
demographics (N=756)

School

Variable Public Private
N N X df P (2-sided)
Gender Girls 111 219
0.496 1 0.481
Boys 133 293
Grade 91-100 11 64
81-90 55 215
71-80 79 171 113.195 5 0.000
61-70 65 56
Other 2 1
f;;i?f‘;‘m“‘m = 5 times/wk 26 49
3-4 times/wk 33 112
12 times/wk 88 267 9696 4 0000
Rare 64 63
None 43 28
i‘:f;‘:g:;‘:‘;lfe Strongly like 58 152
Like 118 250
Fair 70 1 10.233 4 0.037
Don't like 5 3
Strongly don't like 2 1
Friendship Strongly harmonious 58 138
Harmonious 115 294
Fair 76 79 27.428 4 0.000
Unharmonious 1 5
Strongly unharmonious 3 1
Family income <$4,000 54 5
$4,000 - $9,999 118 19
$10,000 - $19,999 56 120 425.908 3 0.000
=$20,000 13 371
Family
members Parents only 158 360 3089 | 0.046
Others 95 157

Note: Macao patacas of $8.05 = US$1.00

In terms of grades received in school, the most common
category for public students was 71-80(37.3%), while for
private students it was 81-90(42.4%). The second-most
common category for students in public schools was 61-70,
while 71-80 ranked second for private students. For both
public and private students, 1-2 times a week was the most
common amount of extracurricular activity: 88(34.6%) and
267(51.5%) students, respectively. The second-ranked
amount was “rare” for public students(25.2%) but “3-4
times/week” for private students(21.6%). For satisfaction
with school life, approximately half of the students were
classified as “like,” while “harmonious” was easily the most
popular category for friendship. Ranking second for public
schools was “fair” for both satisfaction with school life and
friendship, while in private school “strongly like” and
strongly harmonious” ranked second, respectively. Family
income in public schools was $4,000 - $9,999 almost half of
the participants(49.0%), while in private schools it was usu-
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ally $20,000 or more(72.0%). The vast majority of the stu-
dents were living with their parents only(Table 1). There
were only one class in grade one and grade two in public
schools.

Table 2. Comparisons of sleep behaviour variables that differed signifi-
cantly between public and private schools

School
Variable Public Private
N % N % 2 L
value

Personal hygiene before sleep
Take shower
Change clothes
Brush teeth

217 85.4 486 93.6 16.04 0.000
211 83.1 500 96.2 39.22 0.000
210 83.3 500 96.2 37.88 0.000

Sleep pattern during school terms
Parents wake me up
Unable to get up as a result of many
activities yesterday
Wake up by self
Wake up by alarm clock

141 55.7 378 72.7 22.42 0.000
83 32.9 240 46.4 13.75 0.001

68 26.9 232 44.7 38.23 0.000
70 28.0 180 34.8 17.37 0.000

School workload
Delay bedtime due to test or exam
Feel sleepy even with adequate amount
of sleep
Unable to concentrate in class
Delay of 2 hours to bed on weekends or
holidays
Same wake-up time on school days and
weekends
Much school work affects my bedtime
Inadequate sleep affects school per-
formance
Unable to wake up early result of de-
layed bedtime last night

101 40.2 323 62.4 38.89 0.000
96 38.2 141 27.3 10.87 0.004
61 24.1 95

18.3 6.39 0.041

56 22.3 115 45.8 13.01 0.001

94 37.6 132 25.5 17.27 0.000
87 34.8 286 55.1 27.86 0.000
120 47.4 367 70.7 40.18 0.000

75 29.9 241 46.5 19.52 0.000

Sleep habits
Parents accompany to sleep
Storytelling to accompany sleep 11 44 63

Easy to fall asleep Wlth parents as 97 383 281 54.6 20.87 0.000
companions

76 30.2 209 40.4 7.66 0.022
12.2 13.04 0.001

Extracurricular activities
Need to attend private lessons after
school
Already 6 pm or later after having
private lessons
Not allowed to watch TV or play
computer games on school days

111 44.2 293 56.6 11.68 0.003

103 41.0 267 51.5 7.58 0.023

95 37.8 218 42.1 6.50 0.039

Environmental factors
Neighborhood noise
Parents’ arguments affect my sleep
Uncomfortable bedroom affects my
sleep

63 249 52
75 29.8 81

52 20.7 71

10.0 32.76 0.000
15.7 20.69 0.000

14.9 8.45 0.015

Note: df = 2 for all variables.

Table 2 displays 24 variables with a relation to sleep be-
haviour that differed significantly (P < 0.05) between public
and private schools using the chi-square test for associations
(an additional 22 variables had been examined but did not
yield significant differences by type of school). In four of the
six major categories — personal hygiene before sleep, sleep

pattern during school terms, sleep habits, and extracurricular
activities — the children in private schools had significantly
higher scores than those in public schools on all of the indi-
vidual variables. For the category of school workload, par-
ticipants in private schools scored lower on three variables —
feel sleepy even with adequate amount of sleep, unable to
concentrate in class, and same wake-up time on school days
and weekends — while scoring higher on the other four.
Finally, for environmental factors, private schools had lower
scores on all three variables: neighborhood noise, parents’
arguments affect my sleep, and an uncomfortable bedroom
affects my sleep.

Table 3. Comparison of sleep duration between public and private schools

School
Variable Public  Private
N N e p-value
Sleep duration in non-exam
>
period on weekdays = 10hours o 8 9.748 0.002
<10 hours 153 418
Sleep duration in exam
>
period on weekdays 2 10 hours “ 4 19.406 0.000
<10 hours 167 459
Sleep duration in non-exam
>
period on weekends = 10howrs 1283000 769
<10 hours 94 210
Sleep duration in exam
>
period on weekends = 10hours s 276 0475 0.491
<10 hours 108 232
Sleep duration in non-exam
>
period on weekdays 2 9 hours 030 3.343 0.067
<9 hours 52 137
Sleep duration in exam
>
period on weekdays = hours 139 240 19.504 0.000
<9 hours 73 265
Sleep duration in non-exam
>
period on weekends 2 9 hours w4l 14353 0.000
<9 hours 44 49
Sleep duration in exam
>
period on weekends = 9 hours 176 40 6.914 0.009

<9 hours 47 68
Note: df=1 for all variables

As revealed in Table 3, during non-exam periods on
weekdays, only 142(19.9%) children attained the recom-
mended 10 hours or more of sleep, versus 571(80.1%) who
did not (x> = 9.748; df = 1, P = 0.002). In exam periods on
weekdays the situation was worse, as 626(87.6%) children
did not get the recommended 10 hours, while only 89 did (x*
= 19.406; df = 1, P = 0.000). No significant differences,
however, were seen on weekends in the percentages of stu-
dents who did or did not get 10 hours of sleep in exam or
non-exam periods.

When a 10-hour duration of sleep was the cutoff, both
private and public school students were usually in the cate-
gory of <10 hours in both exam and non-exam periods on
weekdays. With 9 hours as the cutoff, for both non-exam and
exam periods on weekdays and weekends, public school
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students were always more congregated in the higher group
(=9 hours), while private school students were in the higher
group in three of the four categories (all but exam period on
weekdays).
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Figure 1. Percentage of students who slept 10 hours or more during the
weekdays in non-exam periods at different grade levels (N = 710)

As shown in Figure 1, during weekdays in non-exam pe-
riods, at every level except grade three, private school stu-
dents had a higher percentage (albeit not always significantly
s0) of getting > 10 hours of sleep (in grade one, only 14.9%
of private school students and just 1.4% of public school
students got this much sleep. The significant differences
between public and private schools in getting >10 hours of
sleep in non-exam periods on weekdays: x> (df=5, N=142) =
13.84, P =0.017. The percentage was calculated based on 56
and 85 students in public and private schools that had > 10
hours of sleep ranging from primary grades one to six.
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Figure 2. Percentage of students who slept 10 hours or more during the
weekdays in exam periods at different grade levels (N = 710)

As shown in Figure 2, in grade one, the proportion of
students in public schools who got > 10 hours of sleep during
exam periods on weekdays was just 1.10%, versus 14.60% of
private school students. And yet, in grades three and four the
results were very much reversed(14.60% for public school
and just 4.50% for private school in grade three; 18.00% and
5.60% in grade four, respectively). The significant differ-
ences for sleep duration(cutoff: 10 hours) between public
and private students in exam periods on weekdays: x*(df=5,
N = 89) =24.804, P = 0.000.

Another significant difference shown in Table 3 had to do
with not getting enough sleep in exam periods on weekdays

when the cutoff was 10 hours: x* (df=5, N = 626) = 24.804, P
=0.000.
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Figure 3. Percentage of students who slept less than 10 hours during the
weekdays in exam periods by grade levels (N = 710)

As shown in Figure 3, in the earlier grades the percentage
of public students who failed to get 10 hours of sleep rose
until grade five, and then declined. In contrast, in the private
schools, greater age did not seem to make much difference.

3.1. Discussion

This study indicates that, on weekdays, Macao primary
students generally fail to get the recommended 10 hours of
daily sleep. We also found that Macao public school stu-
dents in grades one and two have very low rates of reaching
this recommendation. By type of school, it appears that
public students do better than private students overall in
getting enough sleep. It seems fair to assume that private
schools require a more stressful workload for their primary
students than is imposed on public school students. In terms
of grade level, one can imagine that very young students
would have a particularly difficult time in coping with the
demands of school, but why private school students would
fare so much better than their public school counterparts in
these grades is unclear.

The two private schools selected for this study in Macao
are both considered “popular schools” and thus have better
educational systems than the public schools. The private
schools are popular among parents for being quite strict in
enrollment, offering considerable quality in teaching skills,
and making high demands on the children, with a heavy
load of schoolwork, tests, and exams. The parents of the
children in these schools were even willing to queue up for
hours to get them enrolled. From the demographic data we
obtained for this study, the background of the private school
children was mostly middle or upper socioeconomic status.
They had higher than average grades, even with extremely
heavy demand from the schools, and they had more times
per week of extracurricular activities than did the public
students. Facing demands and even hardship from the
schools and their parents, they still enjoyed school life very
much and lived harmoniously with their schoolmates. In the
categories we analyzed, private school students usually had
higher scores (than public students) in the so-called ‘better”
variables, such as taking a shower and brushing their teeth,
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and lower scores in feeling sleepy even with an inadequate
amount of sleep, being unable to concentrate in class, hav-
ing the same wake-up time on school weekdays and week-
ends, neighborhood noise, having their sleep affected by
their parents arguing, and being affected by an uncomfort-
able bedroom.

We found that children in private schools were more
likely than their public counterparts to delay bedtime be-
cause of a test or exam and to have their parents wake them
up. They also scored higher on items that involved the
companionship of their parents, including falling to sleep
easily with such companionship. We might surmise that
many of these students had a hard time falling asleep and
that sometimes to shorten this time, their parents accompa-
nied them to bed. As many of the private school children
delayed bedtime because of tests or exams, this practice
could be seen as efficient: the children already did not have
more time to waste, and they had to wake up early for
school. This habit of “cosleeping” has been supported by
research studies that included Italian, U.S., and Korean
children[8,26-29]

Our finding that students in private schools were more
often required to attend private lessons after school is con-
sistent with the private students carrying a heavy school
workload. We might conclude that they needed private les-
sons after school to assist them with their learning, but the
desires of their parents for their children’s academic success
must be considered. Our finding about private lessons is
consistent with other studies set in Asian countries, such as
mainland China, Korea, and Japan[2-3,30] In our study we
found that private school students were more likely than
their public counterparts to arrive home late after finishing
their private lessons and to not be allowed to watch TV or
play computer games on school days. These findings are
consistent with the notion that the private schools are more
demanding than public schools in workloads and require-
ments for educational knowledge. The findings, while sta-
tistically significant, were 42.1% of private and 37.8% of
public could not watch TV or play computer-games on
school days. As for the three environmental factors de-
scribed above, in all cases the differences between private
and public students were highly significant, and the per-
centages for private school students on these undesirable
factors ranged from just 10.0 to 14.9%, versus 20.7% to
29.8% for public students.

According to research studies, low socioeconomic class
might result in sleep of poor quality and lower quantity,
with the consequences being hyperactive behavior and low
grades in school[31] Per our study, the sleep behavior of
students in the public schools was more frequently affected
by environmental factors than was the case in the private
schools, and the affected students might have had a hard
time falling asleep or may not have enjoyed sleep of good
quality. Notably, the students in public schools were more
likely to feel sleepy even with adequate sleep(38.2% versus
27.3%) and to be unable to concentrate in class(24.1% ver-
sus 18.3%). These factors would be consistent with their

lower average grades, although one would certainly not
treat them as complete explanations. Other factors that
could have affected the public students to a greater degree
than private students, although we have no direct evidence
from our study, might have been small living quarters with
overcrowding and numerous family members. The stress of
parents having frequent arguments would no doubt affect
the children’s sleep, and siblings or family members sharing
the bedroom but on a different bedtime schedule would
definitely affect the children’s ability to initiate sleep[32]
Furthermore, with inadequate financial support for paying
their electrical bills, the bedrooms of public school children
might not be set up with adequate air conditioning[7,33],
although we did not study this specifically. The result was
supported that socioeconomic status has great risks to the
sleep behaviour among primary school-aged children[34]
Inadequate sleep may contribute poor school perform-
ance[35], however, other physical behaviour and neuropsy-
choloigc problems may affect the quality of sleep[36]

We should note that with all of the problems faced by
public school children, they actually fared better than the
children in private schools in terms of sleep duration on
weekdays. Even so, both groups did very poorly on an ob-
jective basis. According to the[8], children should get at
least 10 to 11 hours of sleep per night; in the present study,
however, only 142 of 713 primary students in public and
private schools combined reached the 10-hour standard in
non-exam periods on weekdays, or one out of five. During
exam periods on weekdays, not surprisingly, the situation
was worse, as only one out of eight reached the standard.
Thus, four out of five children had inadequate sleep on one
measure and seven of eight on the other. These results were
far worse than those reported by the National Sleep Foun-
dation, which found that only 24%, essentially one-fourth,
of children slept less than the recommended hours at night.
They were not, however, greatly discordant with those from
previous studies conducted in Asian countries. Notably, we
found that 55.1% of private students and 34.8% of public
students agreed that their school workload greatly affected
their bedtime. Finally, we found that the percentage of stu-
dents who achieved 10 or more hours of sleep on weekends
(58.6%) was far greater than it was on weekdays, as de-
scribed above.

3.2. Limitation

Although the two private schools considered here were
both “popular” institutions, there are other private schools
in Macao that might be considered even more representative
of “popular.” Another concern is that we could not include
many students from the public schools who were in grade
one or two. The reason is that at that time there were nu-
merous students who were running a temperature and thus
forced to stay at home. In addition, there was one class only
in grade one and grade two. That was related to the low
enrollment rate in public schools in recent years. Another
issue of concern is that the parents of the students in public
schools might not have had an adequate educational back-
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ground to complete the survey. Interestingly, 22.0% of the
surveys in the public schools were filled out by public
school students, while 19.5% of the surveys in the private
schools were completed by private school students, even
though there were far more private school than public
school surveys completed: x*(df = 3, N = 749) = 136.175, P
= 0.000. Perhaps in lower grades one to three in the public
schools especially, the students were not able to fully un-
derstand the questions and could not complete the ques-
tionnaire. The questions/items were checked and tested pre-
viously so that students in primary grade four and above
could totally understand them and complete the survey ex-
cept the item on monthly income. No parents’ education
was asked in the survey, therefore, further study should be
investigated with this issue whether the higher parents’
education might have correlation with sleep behavior of
children.

4. Conclusions

The results of this survey indicate that the management
of the schools in Macao and actions of the parents definitely
affected the sleep behavior of the students. Perhaps surpris-
ingly, sleep duration was even worse in private schools than
in public schools, even though the socioeconomic back-
ground was better in private schools. One can assume that
parents with students in either the private or public schools
were lacking in knowledge about the importance of sleep.
Students from private schools had even shorter duration of
sleep during exam periods on weekdays and weekends. Our
study indicates that students in private schools were under
more academic pressure than their counterparts in public
schools. The fact that the private school students were
mostly from the middle socioeconomic class might have
contributed to having their parents push them in school.
Furthermore, public school parents might not be able to
manage their children well or may lack the time to do so,
which might be reflected in their lower grades in school.
Health professionals as well as teachers should be alert to
the fact that abnormal health or impaired physical or psy-
chological development might be correlated with inade-
quate sleep as defined by its duration or quality. Finally,
parents should be educated about what proper sleep behav-
ior is and how it will help their children to obtain good
school assessments in the long run.
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