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Abstract

Objective
To explore whether parents’ engagement in shift work affects the sleep habits of their
adolescent children who attend school in two shifts.
Methods
The data were drawn from an extensive survey of sleep and daytime functioning
of adolescents attending school one week in the morning and the other in the
afternoon. The participants were 1,386 elementary and high school students (11-
18 years old) whose parents were both employed. The data were analyzed using
MANOVA, with parents’ work schedule, adolescents’ gender and type of school
as between-subject factors.
Results
Parents’ working schedule significantly affected the sleep patterns of high school
adolescents. When attending school in the morning, adolescents whose parents were
both day workers woke up somewhat later than adolescents with one shiftworking
parent. In addition, they slept longer than adolescents whose parents were both shift
workers. On weekends, adolescents whose parents both worked during the day went
to bed earlier than adolescents whose parents were both shiftworkers. They also had
smaller bedtime delay on weekends with respect to both morning and afternoon shifts
than adolescents for whom one or both parents worked shifts. A significant interaction
between parents’ working schedule, adolescents’ gender and type of school was
found for sleep extension on weekends after afternoon shift school.
Conclusions
Parental involvement in shift work has negative effects on the sleep of high school
adolescents. It contributes to earlier wake-up time and shorter sleep in a week when
adolescents attend school in the morning, as well as to greater bedtime irregularity.

Resumo

Objetivo
Investigar se a ocupação de pais com o trabalho em turnos interfere nos hábitos de
sono dos filhos adolescentes que freqüentam a escola em dois períodos distintos.
Métodos
Os dados foram coletados em uma extensa pesquisa sobre sono e atividades diurnas
de adolescentes que freqüentavam a escola no período da manhã e da tarde em
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INTRODUCTION

In many countries the sleep habits of adolescents
are characterized by bedtime delay, insufficient sleep
during the school week and inconsistent sleep pat-
terns between the school week and weekends.2 Such
habits emerge primarily as a result of an adolescent
tendency to stay up late, their sleep need (which is
not reduced in comparison to pre-adolescents) and
the constraints of the early school start time.

The National Sleep Foundation7 (2000) advises
parents to encourage and help adolescents to estab-
lish and maintain a consistent sleep-wake schedule
appropriate for their age; to provide an environment
supportive to healthy sleep regarding light, music,
use of television, computer, and telephone; to adjust
schedules of various out-of-school activities to allow
enough sleep; and to be good role models who prac-
tice good sleep habits. The data for actual parental
control of adolescents’ bedtime and wake-up time
are limited and differ between countries.2,4,5,12 A com-
parison of adolescents (ages 10-11, 12-13 and high
school) in the USA showed that parental control of
bedtime on school nights was less frequent for high
school adolescents than younger groups of adoles-
cents.2 At the same time, control of wake-up time,
either imposed by parents or by alarm clock, was more
frequent in older groups of adolescents. However, a
relative increase of alarm clock use and decrease of
parental control of wake-up time was observed
amongst high school adolescents.2 Studies of Italian

semanas alternadas. Participaram do estudo 1.386 estudantes do ensino fundamental
e médio (idades de 11-18 anos) cujos pais trabalhavam fora. Os dados foram
analisados usando-se MANOVA, sendo o horário de trabalho dos pais, sexo dos
adolescentes e tipo de escola os fatores intra-sujeitos.
Resultados
O horário de trabalho dos pais apresentou interferência significativa nos padrões de
sono de adolescentes do ensino médio. Quando freqüentavam a escola pela manhã,
os adolescentes cujos pais trabalhavam no período diurno levantavam-se um pouco
mais tarde do que os adolescentes cujo pai ou mãe trabalhava em turnos. Além disso,
eles dormiam mais do que os adolescentes cujos pais trabalhavam em turnos. Nos
fins de semana, os adolescentes cujos pais trabalhavam no período diurno iam
dormir mais cedo do que os adolescentes cujos pais trabalhavam em turnos. Também
apresentaram um atraso menor no horário de dormir nos fins de semana depois da
escola tanto no período da manhã quanto da tarde comparados aos adolescentes em
que o pai ou a mãe ou ambos trabalhavam em turnos. Verificou-se uma interação
significativa entre o horário de trabalho dos pais, sexo dos adolescentes e tipo de
escola e a duração do sono nos fins de semana depois da escola no período da tarde.
Conclusões
A ocupação dos pais no trabalho em turnos exerce efeitos negativos no sono de
adolescentes do ensino médio, contribuindo para um horário de levantar mais cedo
e um período de sono mais curto durante a semana quando os adolescentes freqüentam
a escola pela manhã, além de uma maior irregularidade na hora de dormir.

high school students5 and Taipei junior high school
students4 have shown that parental control of sleep
schedule decreases with age of adolescents, both for
bedtime and wake-up time. In a study of Japanese
junior high school adolescents12 parental control of
bedtime during earlier childhood was found to at-
tenuate phase shift to eveningness in adolescent boys.

The impact of shift work on the sleep of shift workers
has been extensively studied. However, data on the
impact of parents’ shift work on children’s develop-
ment are limited.1,8,15 The hours that parents work may
affect their parental time either because they are at
work when children are at home or they are at home
but asleep and therefore are not interacting with their
children.9 Irregular and reduced sleep of shift working
parents itself can increase parental stress and reduce
the quality of the relationship with their children.11

Quality of time, and not the amount of time spent to-
gether, appears to be an important factor for relation-
ship between a shiftworking parent and a child.15 The
impact of parental shiftworking on the sleep patterns
of children and the issue of parents with irregular sleep
schedules being role models for their children’s sleep
habits have not yet been considered.

The relationship between parents’ working sched-
ule and sleep of their children may become even more
complex if children’s timetable varies, as is the case
for Croatian students. Most elementary and high
school students in Croatia attend school one week in
the morning and the other in the afternoon. This time-
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table is beneficial for adolescents with respect to ful-
filment of their sleep need on the week with the after-
noon shift and on weekends.10 However, the question
remains whether the weekly rotating timetable and
shifting sleep patterns hinder adjustment of their sleep
schedule to morning shift week.

We investigated the relationship between the sleep
characteristics of adolescents attending school in two
shifts and the work schedules of their parents. The aim
of the study was to explore whether the sleep habits of
adolescents who attend school one week in the morn-
ing and the other in the afternoon would differ with
respect to engagement of their parents in shift work.

METHODS

During October and November 2001 and 2002 a
total of 2,363 elementary and high school students
attending school in two shifts participated in an ex-
tensive survey on sleep habits. Like the majority of
Croatian students they attended school from Mon-
day to Friday, one week in the morning, and the fol-
lowing week in the afternoon. They had weekends
off. The reason why most of the schools in Croatia
operate in two shifts is insufficient space to accom-
modate all students at the same time. On morning
shift week, classes normally took place from 8:00 to
13:00, and on the afternoon shift week from 14:00 to
19:00. Students usually had six class periods during
one school day, each lasting 45 minutes.

The students were selected from a stratified sample
of 12 elementary and 12 high schools in Zagreb. In
order to make the sample representative for the city
of Zagreb, the elementary schools were chosen on
the basis of geographic location within the city, since
students attended a school that was close to their
homes. Four elementary schools were selected from
the city centre, four from a wider urban area and four
from the suburbs. Unlike elementary schools, high
schools in Zagreb differ according to the educational
program. Three types of high schools were selected
to cover different programs, with four schools of each
type. The types of schools were grammar schools,
vocational schools for technical engineering and
vocational schools for economics.

The recruited participants were students from 5th to 8th

(final) grades of elementary schools, and from 1st to 4th

(final) grades of high schools. The modal age of stu-
dents in elementary school grades ranged from 11 to 14
years, and in high school grades from 15 to 18 years.

In this paper we examined only the data from stu-
dents who were living at home (99%; n=2,338) with

both parents (87%; n=2,055). The sample was further
restricted to students whose parents were both em-
ployed (62%; n=1,466) and for whom there were no
missing data on their parents’ work schedules (59%;
n=1,386). Out of the final sample, 656 were elemen-
tary school students with mean age 12.2 years
(S.D.=1.2) and 730 were high school students with
mean age 16.1 years (S.D.=1.2). There were 716 fe-
males (n

elementary
=331, n

high
=385) and 670 males

(n
elementary

=325, n
high

=345).

All information regarding students and their par-
ents’ working schedule were collected anonymously
during a single class period using the Croatian ver-
sion of the School Sleep Habits Survey (SSHS).16 The
SSHS uses an extensive set of questions to examine
socio-demographic characteristics, general health,
sleep environment and conditions, sleep patterns,
extracurricular activities and injuries. The SSHS was
translated into Croatian and the questions examin-
ing sleep patterns in the preceding two weeks were
adapted for the two-shift school system; that is, sepa-
rate questions were introduced for the morning shift
week and the afternoon shift week. However, no at-
tempt was made to get separate estimates of sleep
patterns on the weekend after morning shift and the
weekend after afternoon shift.

Questions on bedtime and wake-up time on the morn-
ing shift week, afternoon shift week and on weekends
were used to assess students’ sleep patterns. The ques-
tions were “At what time do you usually go to bed
when your classes are in the morning/ when your classes
are in the afternoon/ on weekend/?” and “At what time
do you usually wake up when your classes are in the
morning/ when your classes are in the afternoon/ on
weekend/?” The students indicated their bedtime and
wake-up time themselves. Sleep duration values were
calculated from bedtimes and wake-up times for morn-
ing shift, afternoon shift and weekend. Bedtime delay
values were calculated for weekend with respect to
morning and afternoon shifts and for afternoon shift
with respect to morning shift. Sleep extension was cal-
culated to assess the increase in sleep on weekend with
respect to morning and afternoon shift, and on after-
noon shift with respect to morning shift.

The parents’ working schedule was established on
the basis of students’ answer to the following ques-
tions: “Does your mother/father work outside the
home? If so what is her/his working time?” There were
separate questions for each parent. The working time
categories from which the students could choose were:
a) only day shift or morning shift; b) only evening
shift; c) only night shift; d) works in different shifts.
For the purpose of the subsequent analyses the stu-
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dents were divided into three categories according to
their parents’ working schedule. The first group com-
prised the students whose both parents worked only
day shift (n=555). The second group comprised the
students for whom one parent worked day shift and
another worked evening, night or rotating shifts
(n=563). In this group there were 349 fathers and 214
mothers working non-standard hours. The third group
comprised the students whose both parents worked
evening, night or rotating shifts (n=268). Out of 1,099
parents working non-standard hours, 1,070 (97%)
were rotating shift workers.

Parental control of bedtime and wake-up time was
established by means of the questions on the main rea-
son for going to bed and for waking up at usual time.
There were separate questions for morning shift, after-
noon shift and weekend. The possible reasons for going
to bed were: “My parents have set my bedtime”, “I feel
sleepy”, “I finish my homework”, “My TV shows are
over”, “My brother(s) or sister(s) go to bed”, “I finish
socializing”, “Other”. The possible reasons for waking
up were: “Noises or my pet wakes me up”, “My alarm
clock wakes me up”, “My parents or other family mem-
bers wake me up”, “I need to go to the bathroom”. “I
don’t know, I just wake up” and “Other”.

The data were analysed by five sets of multivariate
ANOVAs with three between-subject factors: adoles-
cents’ gender (female, male), type of school (elemen-
tary, high) and parents’ working schedule (neither of
parents working shifts, one parent working shifts, and
both parents working shifts). Three MANOVAs were
conducted to examine the effects of between-subject

factors on adolescents’ bedtime, wake-up time and
sleep duration, separately for the school week with
morning shift, for the school week with afternoon
shift and for the weekend. The fourth analysis exam-
ined the effects of the between-subject factors on ado-
lescents’ bedtime delay on afternoon shift with re-
spect to morning shift, on weekend with respect to
morning shift, and on weekend with respect to after-
noon shift. The fifth analysis examined the effects of
three between-subject factors on adolescents’ sleep
extension on afternoon shift with respect to morning
shift, on weekend with respect to morning shift, and
on weekend with respect to afternoon shift.

RESULTS

The results of the multivariate analyses of variance
are presented in Table 1.

Statistically significant interactions of school type
and parents’ working schedule were found for adoles-
cents’ wake-up time and sleep duration on the morn-
ing shift, bedtime on weekend, and bedtime delay on
weekend with respect to both morning and afternoon
shifts. The interactions indicated that the effect of par-
ents’ working schedule on adolescents’ sleep differed
between elementary and high school students (Fig-
ure). The interactions were further examined by means
of the simple main effects analyses performed sepa-
rately for elementary and high school students. When
simple main effects were statistically significant,
pairwise comparisons of sleep characteristics were con-
ducted between adolescents whose parents were both
day workers, those with one parent working shifts and

Table 1 - The results of multivariate analyses of variance for sleep characteristics of adolescents.

Main effects Interactions
Gender Type of Parents’ Gender x Gender x Type of School Gender x Type of

School working Type of Parents’ x Parents’ School x Parents’
schedule School working working working

schedule schedule schedule

Morning shift F (1, 1360) F (1, 1360) F (2, 1360) F (1, 1360) F (2, 1360) F (2, 1360) F (2,1360)
Bedtime 15.8** 290.8** 2.9 2.7 0.2 0.9 1.2
Wake up time 2.6 312.5** 1.2 3.0 1.0 4.0* 0.7
Sleep duration 8.9** 604.8** 2.7 0.5 0.3 3.4* 0.5

Afternoon shift F (1, 1356) F (1, 1356) F (2, 1356) F (1, 1356) F (2, 1356) F (2, 1356) F (2,1356)
Bedtime 49.0** 194.0** 1.3 0.1 0.8 0.6 0.5
Wake up time 8.0** 0.2 1.2 7.4** 0.3 0.3 0.3
Sleep duration 13.4** 134.6** 0.7 4.0* 1.4 1.3 0.8

Weekend F (1, 1330) F (1, 1330) F (2, 1330) F (1, 1330) F (2, 1330) F (2, 1330) F (2,1330)
Bedtime 37.5** 391.6** 2.7 0.39 0.0 3.0* 0.5
Wake up time 0.1 119.8** 1.7 5.6* 0.0 2.6 2.2
Sleep duration 38.4** 104.4** 1.9 2.8 0.1 0.2 1.2

Bedtime delay F (1, 1331) F (1, 1331) F (2, 1331) F (1, 1331) F (2, 1331) F (2, 1331) F (2,1331)
AS-MS 26.8** 2.2 0.8 2.5 0.7 0.2 0.1
W-MS 21.5** 139.8** 2.3 0.2 0.2 3.3* 0.1
W-AS 4.0** 184.8** 2.1 0.2 0.4 4.2* 0.0

Sleep extension F (1, 1312) F (1, 1312) F (2, 1312) F (1, 1312) F (2, 1312) F (2, 1312) F (2,1312)
AS-MS 2.8 79.6** 1.6 8.1** 1.9 1.1 0.2
W-MS 17.5** 30.3** 2.0 5.5* 0.2 0.7 1.8
W-AS 9.3** 1.1 0.5 0.1 0.6 0.0 3.1*

*p<0.05; **p<0.01
AS-MS: Afternoon shift with respect to morning shift; W-MS: Weekend with respect to morning shift; W-AS: Weekend with
respect to afternoon shift
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those for whom both parents were shift workers. The
Sidak adjustment was used for multiple comparisons.

The simple main effects analyses showed that sleep
characteristics differed as a function of parents’ involve-
ment in shift work only amongst high school adoles-
cents. A statistically significant difference was found
in the wake-up time of high school adolescents on the
morning shift week (F

(2/1360)
=4.97, p<0.01), although

the difference was small. Pairwise comparisons showed
that the wake-up time differed between adolescents
whose both parents were day workers (M=6:30h, S.E.=2
min) and those for whom one parent was a shift worker
(M=6:24h, S.E.=2 min, p<0.05). Further, the sleep du-
ration of high school adolescents on the morning shift
week significantly differed as a function of parents’
engagement in shift work (F

(2/1360)
=5.24, p<0.01).

Pairwise comparisons showed that high school adoles-
cents for whom both parents were day workers slept
longer (M=433 min, S.E.=4 min) than high school ado-
lescents for whom both parents were shift workers
(M=412 min, S.E.=6 min, p<0.01).

The high school adolescents’ bedtimes on weekends
varied with their parents’ involvement in shift work
(F

(2/1328)
=7.85, p<0.01). The pairwise comparisons

showed that on weekends adolescents for whom both
parents were day workers went to bed earlier (M=1:26h,
S.E.=6 min) than adolescents for whom both parents
were shift workers (M=2:03h, S.E.=9 min, p<0.01).

A significant difference was also found between high
school adolescents for whom neither, one or both par-
ents were shift workers in relation to bedtime delay on
weekends with respect to morning shift week (F

(2/

1328)
=5.84, p<0.01) and after the afternoon shift week

(F
(2/1325)

=6.70, p<0.01). Pairwise comparisons showed
that the adolescents for whom both parents were day
workers had less bedtime delay on weekends with re-
spect to morning shift week (M=29 min, S.E.=5 min)
than either the adolescents for whom one parent worked
shifts (M=148 min, S.E.=5 min, p<0.05) or both par-
ents worked shifts (M=156 min, S.E.=8 min, p<0.01).
Similarly, the adolescents for whom both parents were
day workers had less bedtime delay on weekends with
respect to afternoon shift week (M=92 min, S.E.=4 min)
than adolescents for whom one parent worked shifts
(M=109 min, S.E.=5 min, p<0.05) or both parents
worked shifts (M=120 min, S.E.=7 min, p<0.01).

The multivariate ANOVA showed a significant three-
way interaction between adolescents’ gender, type of
school and parents’ working schedule for adolescents’
sleep extension on the weekends with respect to after-
noon shift week (Table 1). The interaction was ana-
lysed further by means of the simple main effects analy-

ses for gender in each parents’ working schedule group
within both elementary and high school students.

The analyses showed a significant simple main ef-
fect of gender in the group of adolescents whose par-
ents were day workers both for elementary (F

(1/1317)
=4.0,

Figure - Estimated marginal means for sleep characteristics
of elementary and high school adolescents whose both
parents were day workers (       ), one parent was a day
worker and another a shift worker (- - - -), or both parents
were shift workers (.......).
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p<0.05) and high school adolescents (F
(1/1317)

=4.3,
p<0.05). Female adolescents extended their sleep on
the weekends with respect to afternoon shift week
more than male adolescents (Elementary school:
M

female
=38 min, S.E.=9 min, M

male
=13 min, S.E.=8

min; High school: M
female

=29 min, S.E.=7 min;
M

male
=7 min, S.E.=8 min).

In the group of adolescents for whom one parent
was a shift worker, a significant simple main effect of
gender was found only for high school students (F

(1/

1317)
=9.8, p<0.01). Female high school adolescents

extended their sleep (M=30 min, S.E.=8 min) while
male adolescents shortened their sleep on the week-
ends with respect to afternoon shift week (M=-4 min,
S.E.=8 min). In the group of adolescents with both
parents shift workers the simple main effects of gen-
der were not statistically significant either for elemen-
tary or high school students.

The data on the main reason for going to bed and
waking up at the usual time (Tables 2-4) were ana-
lysed to examine parental involvement in setting
bedtime and assisting in waking up. Only a very small
percentage of adolescents had their bedtimes set by
parents. Elementary school adolescents were signifi-
cantly more likely to report that parents set their bed-
time than were high school adolescents, on school
weeks (both morning and afternoon shifts) and on
weekends (Chi-square=36.69, df=1, p<0.01; Chi-
square=32.66, df=1, p<0.01; Chi-square=11.23, df=1,
p<0.01, respectively). Parents assisted with waking
up more often than they set the adolescents’ bedtime.
Elementary school adolescents were more likely to
report that parents or other family members woke them
up during the week they attended school in the morn-

ing than were the high school students (Chi-
square=49.35, df=1; p<0.01). However, the high-
school students relied on another external cue for
waking up on the morning shift days; that is, most of
them reported using an alarm-clock (Table 2). On a
week with classes in the afternoon there was no dif-
ference in parental control of wake-up time between
elementary and high school students. On weekends,
parents were more likely to assist with waking up
high school adolescents than elementary school ado-
lescents (Chi-square=41.10, df=1; p<0.01).

The reports on parental control were specifically
examined in the group of high school students whose
wake-up time on the morning shift week and bedtime
on weekend differed with respect to the work sched-
ule of their parents. There was no statistically signifi-
cant difference in parents’ involvement in waking up
on morning shift week between adolescents for whom
neither, one or both parents were shift workers (Chi-
square=3.83, df=2). However, there was a significant
difference in reports on the use of alarm clock with
respect to parents’ involvement in shift work (Chi-
square=8.54, df=2; p<0.05). High school adolescents
for whom both parents were day workers were rela-
tively less likely to report the use of alarm clock for
waking up than were the adolescents for whom one
or both parents were shift workers.

As for the reasons for going to bed on weekends, a
negligible percentage of high school adolescents for
whom neither or both parents were shift workers, and
none of the adolescents for whom one parent was a
shift worker, reported that parents set their bedtime.
The differences observed in reports that finishing
socializing was the main reason for going to bed on

Table 2 - Percentage of students reporting each reason for going to bed and waking up on morning shift.
Elementary school High school

Both parents One parent Both Total by Both One parent Both Total
day shift worker parents school parents day shift worker parents by

workers another shift workers another day shift school
day worker workers worker workers

Bedtime
Set by parents 11.0 9.9 17.3 11.9 2.5 3.8 4.2 3.3
Sleepiness 50.9 51.9 48.9 50.9 67.0 64.7 59.7 64.9
Finished homework 6.1 6.1 4.3 5.7 3.2 4.8 6.7 4.4
Finished TV viewing 16.7 11.5 10.8 13.2 7.9 7.6 6.7 7.6
Sibling(s) go to bed 1.3 1.5 2.2 1.6 0.6 0.7 0 0.6
Finished socializing 1.8 2.7 2.2 2.2 3.5 4.8 0.8 3.6
Other 12.3 16.4 14.4 14.5 15.2 13.5 21.8 15.6

Total 100 100 100 100 100 100 100 100

Wake-up time
Parents or other family members 45.1 39.7 39.2 41.6 27.4 21.5 20.5 23.9
Alarm clock 24.1 27.9 32.9 27.6 52.8 64.0 62.3 58.8
Spontaneous 17.3 21.0 15.4 18.4 11.3 8.7 7.4 9.6
Noises or pet 4.6 1.1 3.5 2.9 1.3 0.7 0.8 1.0
Bathroom trip 2.1 3.3 0.7 2.3 0.6 1.0 2.5 1.1
Other 6.8 7.0 8.4 7.2 6.6 4.2 6.6 5.6

Total 100 100 100 100 100 100 100 100
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weekends were not statistically significant between
the adolescents for whom neither, one or both parents
were shift workers (Chi-square=3.76, df=2).

DISCUSSION

This study focused on the sleep habits of adoles-
cents whose families differed with respect to parental
engagement in shift work. Families in which both par-
ents were day workers, those with only one parent
working shifts, and those with both parents working
shifts were studied. The majority of shiftworking par-
ents worked rotating shifts. The adolescents’ school
schedule was organised in weekly rotating morning
and afternoon shifts and their out-of-school activi-
ties did not include paid jobs.

The advantage of the study was that both mothers’
and fathers’ working schedules were considered, which
enabled insight into the effects of working schedule
of the family as a unit. However, the limitation of the
study was that data on parents’ working schedule were
collected by means of a survey that was not designed
to study shift work in detail. The survey did not at-
tempt to differentiate various types of shift rotations,
did not attempt to find out whether the work sched-
ule included work on weekends, or to obtain data on
how long the parents were engaged in shift work. The
students were not provided with definitions of differ-
ent shift types or the range of hours that constituted a
shift. This shortcoming of the study might have in-
fluenced the reliability of data on parents’ working
schedule, particularly amongst younger students.

Table 4 - Percentage of students reporting each reason for going to bed and waking up on weekend.

Elementary school High school
Both One parent Both Total Both One parent Both Total

parents shift worker parents by parents shift worker parents by
day another shift school day another shift school

workers day  worker workers workers day  worker workers

Bedtime
Set by parents 3.0 3.4 2.8 3.1 1.3 0 0.8 0.7
Sleepiness 39.5 43.2 56.9 44.9 40.9 38.1 35.2 38.8
Finished homework 0 0.4 0 0.2 0 0 0 0
Finished TV viewing 34.8 25.6 20.1 27.7 10.4 11.1 7.4 10.2
Sibling(s) go to bed 0.4 2.6 2.8 1.9 0.6 0.7 0 0.5
Finished socializing 9.4 9.0 6.3 8.6 37.4 42.9 46.7 41.2
Other 12.9 15.8 11.1 13.7 9.4 7.3 9.8 8.6

Total 100 100 100 100 100 100 100 100

Wake-up time
Parents or other family members 7.2 5.6 4.9 6.0 16.6 16.2 21.3 17.2
Alarm clock 1.3 1.5 2.8 1.7 2.2 1.4 2.5 1.9
Spontaneous 69.6 67.2 68.1 68.3 62.3 60.0 56.6 60.4
Noises or pet 6.3 6.0 6.9 6.3 5.1 7.2 6.6 6.2
Bathroom trip 8.4 9.3 6.9 8.5 7.7 7.2 7.4 7.4
Other 7.2 10.4 10.4 9.2 6.1 7.9 5.7 6.8

Total 100 100 100 100 100 100 100 100

Table 3 - Percentage of students reporting each reason for going to bed and waking up on afternoon shift.

Elementary school High school
Both One parent Both Total Both One parent Both Total

parents shift worker parents by parents shift worker parents by
day another shift school day another shift school

workers day worker workers workers day worker workers

Bedtime
Set by parents 7.0 6.8 12.9 8.2 1.9 1.4 1.7 1.6
Sleepiness 35.1 40.0 38.8 38.0 60.7 56.1 47.9 56.7
Finished homework 7.0 7.9 1.4 6.2 3.5 4.5 2.5 3.7
Finished TV viewing 30.7 25.7 24.5 27.2 14.5 15.9 21.5 16.2
Sibling(s) go to bed 2.2 2.3 3.6 2.5 1.3 1.7 0.8 1.4
Finished socializing 5.3 4.9 6.5 5.4 7.5 9.3 9.1 8.5
Other 12.7 12.5 12.2 12.5 10.7 11.1 16.5 11.8

Total 100 100 100 100 100 100 100 100

Wake-up time
Parents or other family members 12.7 12.9 10.4 12.3 11.9 13.4 13.1 12.7
Alarm clock 8.5 9.2 5.6 8.1 25.8 26.6 26.2 26.2
Spontaneous 61.4 57.6 65.3 60.7 43.7 40.7 38.5 41.6
Noises or pet 4.2 4.1 6.3 4.6 3.5 5.5 5.7 4.7
Bathroom trip 5.9 5.9 4.9 5.7 5.0 3.1 1.6 3.7
Other 7.2 10.3 7.6 8.6 10.1 10.7 14.8 11.1

Total 100 100 100 100 100 100 100 100
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This study found significant evidence that engage-
ment of one or both parents in shift work affects
some sleep behaviours of high school adolescents.
The sleep of high school adolescents, which gener-
ally showed less healthy patterns, was additionally
affected by the level of engagement of their parents
in shift work. Conversely, the sleep of elementary
school adolescents generally seemed to show
healthier patterns, for example later wake-up times
and longer sleep on the morning shift week, earlier
bedtimes and smaller bedtime delays on weekends.
Such sleep patterns were not affected by engage-
ment of parents in shift work.

The high school adolescents whose parents were
day workers woke up slightly later and slept longer
on school weeks with a morning schedule, in com-
parison to adolescents with one or both parents work-
ing shifts. Although the effect of the parents’ engage-
ment in shift work on wake-up time and sleep dura-
tion of adolescents was small, it resulted in a reduc-
tion in sleep, which was short due to the early school
start time to begin with.

Parental presence at wake-up time may have either
beneficial or negative effects for sleep, depending
on circumstances. Getting up for school after reduced
sleep may require more than one warning. A parent
who is present after such short sleep, which is charac-
teristic for the morning shift, can wake up an adoles-
cent or control the effect of an alarm clock on waking
up. Our results regarding external assistance in wak-
ing up on morning shift showed similar differences
between elementary and high school adolescents to
those reported by Carskadon2 (2002). Namely, more
elementary school adolescents reported that parents
woke them up, while more high school adolescents
reported using an alarm clock.

In the case of later wake-up times, which were char-
acteristic of the afternoon shift and weekend, parent’s
presence and involvement in waking up may inter-
fere with adolescent’s need to pay off sleep debt. On
afternoon shift no difference between elementary and
high school students was observed regarding paren-
tal assistance in waking up, while on weekends par-
ents were more likely to stop the sleep of high school
adolescents than that of elementary school adoles-
cents. Regarding the impact of parents working sched-
ule on adolescents’ waking up this study indicated
that parents who differed with respect to engagement
in shift work did not differ in their involvement in
waking up the adolescents on the morning shift week.
However, in families with one or both parents work-
ing shifts adolescents were more likely to use an alarm
clock for waking themselves up than was the case in

families with day working parents.

Availability of many late-night arousing activities
contributes to development of unhealthy sleep be-
haviours in adolescence. Those activities include
going out late at night, viewing television programs,
using the internet, playing computer games, and text
messaging on mobile phones, as well as the mere pres-
ence of media appliances in rooms.13,14 These factors
contribute to delay in the circadian phase preference
of adolescents.3

The results of this study showed that high school
adolescents whose parents were engaged in shift work
went to bed later on weekends and had larger bedtime
delay on weekends with respect to both morning and
afternoon shifts, in comparison to adolescents whose
parents were day workers. These results indicate that
engagement of parents in shift work might be another
factor related to late bedtimes of adolescents.

When family-work conflict is discussed in relation
to parenting there is a general concern about whether
duration and timing of work will make parents avail-
able for their children. Mott et al6 (1965) pointed to
the afternoon shift as problematic because it did not
permit parents to interact with children during din-
nertime and at times when children do homework, or
to participate in routines involving bath and bedtime
stories. However, when parental interactions with chil-
dren of adolescent age are discussed, adolescents’ in-
creasing need for autonomy and parents’ considera-
tion for this need have to be taken into account. The
question is whether parents set adolescents’ bedtime
at all, and if they do so whether they are present to
control pre-bedtime activities and going to bed. The
data from our study indicate that high school adoles-
cents barely report any parental control of their bed-
time in any situation, especially on weekends. There-
fore the differences in adolescents’ bedtime on week-
end, which were found between shiftworking and non-
shiftworking families, may not be attributed to differ-
ences in actual parental control of their bedtime. We
can only speculate that living in a family were shift-
ing of sleep and wakefulness is frequent, and where it
is “normal” to be awake at night and asleep during
the daytime, facilitate irregularity of sleep patterns
in adolescents. Living with shiftworking parents may
exacerbate the unhealthy sleep patterns of adoles-
cents through reinforcement, modelling or opportu-
nities that make such sleep possible.

We tried to gain insight into relationship between
parental engagement in shift work and sleep of ado-
lescents whose school schedule was also arranged
in shifts. The sleep of younger adolescents seems to
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be unaffected by parents’ shift work. Sleep of older
adolescents, especially its regularity, seems to be
affected but direct parental behaviour related to their
children’s sleep could not be linked to changed sleep
patterns. Given the possible limitations of surveys
for estimating weekend sleep,17 more detailed diary

and actigraphy studies are needed to further explore
the effect of parents’ working time and schedule on
the development of their children’s sleep habits.
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