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Abstract

Purpose Psychological positive health and health com-
plaints have long been ignored scientifically. Sleep plays a
critical role in children and adolescents development. We
aimed at studying the association of sleep duration and
quality with psychological positive health and health
complaints in children and adolescents from southern
Spain.

Methods A randomly selected two-phase sample of 380
healthy Caucasian children (6-11.9 years) and 304 ado-
lescents (12—-17.9 years) participated in the study. Sleep
duration (total sleep time), perceived sleep quality (morn-
ing tiredness and sleep latency), psychological positive
health and health complaints were assessed using the
Health Behaviour in School-aged Children questionnaire.
Results The mean (standard deviation [SD]) reported
sleep time for children and adolescents was 9.6 (0.6) and
8.8 (0.6) h/day, respectively. Sleep time >10 h was sig-
nificantly associated with an increased likelihood of
reporting no health complaints (OR 2.3; P = 0.005) in
children, whereas sleep time >9 h was significantly asso-
ciated with an increased likelihood of overall psychological
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positive health and no health complaints indicators
(OR ~ 2; all P <0.05) in adolescents. Reporting better
sleep quality was associated with an increased likelihood of
reporting excellent psychological positive health (ORs
between 1.5 and 2.6; all P < 0.05). Furthermore, children
and adolescents with no difficulty falling asleep were more
likely to report no health complaints (OR ~ 3.5; all
P < 0.001).

Conclusions Insufficient sleep duration and poor per-
ceived quality of sleep might directly impact quality of life
in children, decreasing general levels of psychological
positive health and increasing the frequency of having
health complaints.

Keywords Sleep duration - Perceived sleep quality -
Health status - Quality of life - Life satisfaction - Family
and peer relationships

Introduction

Total sleep time occupies about one-third of a human life.
Thus, it is an extremely important factor for general health
promotion and well-being. Indeed, sleep is especially
important for children and adolescents’ general health [1].
It is noteworthy that total sleep time is positively associated
with health status [2] and inversely associated with nega-
tive health outcomes [1] in the above populations. Fur-
thermore, insufficient sleep duration is related to higher
body mass index (BMI) and waist circumference, indicat-
ing a higher risk of poor health [3]. However, lifestyle
changes in our modern society (stress, later bedtime, more
media usage, etc.) result in a reduction in average total
sleep time, especially in children and adolescents [4-6].
While several studies reported a direct association of sleep
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quality with obesity [7], with health-related quality of life
[8] and with cardiovascular risk factors in youth [9], pre-
vious research has largely focused on sleep duration while
neglecting its quality [7].

One goal of research in this area is to track the impact of
sources of health-related problems. An important concept
in this regard is positive health, which describes a state
beyond the mere absence of disease [10]. It is defined as a
multifactor construct encompassing subjective, biological
and functional dimensions [10]. It has been suggested
recently that positive health is a predictor of mental health
in ageing, health costs and prognosis [10]. Subjective
variables of positive health (also called psychological
positive health) refer to both psychological and social well-
being, which include life satisfaction, self-esteem, self-
image and perceived physical health status [10]. Social
relationships are also included in this broad concept [11]
due to their close link with the person’s well-being [12].
The literature has mainly clustered around the biological—
functional dimension of positive health and its relationship
with cardiovascular diseases and obesity. To date, psy-
chological positive health has been ignored scientifically in
spite of its importance in humans’ overall health [10] and
its potential as a survival predictor [13].

Another important marker in child and adolescent
research is the construct of health complaints. These are
heterogeneous conditions characterized by the persistent
physical symptoms that cannot be explained by medical
illness [14]. Abdominal pain, headaches, dizziness, mus-
culoskeletal pain, fatigue, nausea and loss of appetite
among others are considered as health complaints [15].
There is mounting evidence that health complaints are
widespread and severe among children and adolescents
[16]. These symptoms are everyday health problems that
are often the cause of absence from school [17]. Moreover,
health complaints frequently become chronic and lead to
the development of somatisation disorder later in life [18].

Although there is an increasing interest in youth’s
sleeping habits, the research is mainly focused on its
impact on physical health factors [1, 2], with a special
interest in BMI [3]. Whether sleep plays a role in youths’
psychological health levels and health complaints remains
to be investigated. Therefore, the objective of the present
study was to investigate the association of reported sleep
time and perceived sleep quality with psychological posi-
tive health and health complaints in children and adoles-
cents from southern Spain. Knowledge about sleep and
health complaints would help us better understand how
sleep is involved in children and adolescents’ psychologi-
cal health. The study provides baseline data for imple-
menting and evaluating interventions to improve children
and adolescents’ health through changing their sleep
behaviours.
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Methods
Participants

A total of 389 healthy Caucasian children and 316 adoles-
cents participated in the study. The sample was randomly
selected using a two-phase, proportional cluster sampling
method from the database of the census of the province of
Cadiz (southern Spain). In the first phase, schools were
selected from different strata according to the geographical
localizations, age and sex. A total of 18 governmental
schools agreed to participate in the study. Classes from the
selected schools were randomly chosen and served as the
smallest sampling units in the second phase. All the children
of the selected classrooms were invited to participate in the
study, and 95 % of the children agreed to take part in the
study. In addition, a total of 9 children and 12 adolescents
did not adequately complete the questionnaires, thereby
excluding their data from the sample.

A comprehensive verbal description of the nature and
purpose of the study was given to the children, adolescents,
their parents and teachers. This information was also sent
to parents or children supervisors by regular mail, and
written consents from parents, children and adolescents
were requested. The study was approved by the Review
Committee for Research Involving Human Subjects at the
University of Cadiz, Spain.

Procedure

Reported sleep time, perceived sleep quality (morning
tiredness and sleep latency), psychological positive health
and health complaints were assessed using the Health
Behavior in School-aged Children (HBSC) questionnaire
[19, 20]. The HBSC is an international WHO collaborative
cross-national study [21]. All the questions used in the
HBSC questionnaire showed a good reliability and validity
in youth aged 10-18 years [21, 22]. Participants completed
the questionnaire in their regular school classrooms, and
trained investigators were available to answer questions of
participants in order to avoid any confusion. Furthermore,
these investigators followed a standardized protocol to
ensure the consistency of data collection across classrooms.

Self-reported sleep measures

Total sleep time These data were used to place partici-
pants in two groups: “good sleepers” or “poor sleepers”.
Participants answered the question, “What time did you go
to bed last night and wakeup this morning?” The reported
sleep duration (hours) was calculated as the difference
between wake-up time and bedtime. According to the
National Sleep Foundation 2004 and 2006 polls [23, 24],
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the school-aged cut-off point for an optimal sleep is >10 h
for children and >9 h for adolescents. These data are
consistent with the mean total sleep time reported by the
children and adolescents in the current sample. We,
therefore, set the cut-offs for distinguishing between good
and poor sleepers for children at poor sleepers <10 h and
good sleeper >10 h. For adolescents, the group cut-offs are
<9 h for poor sleepers and >9 h for good sleepers.

Morning tiredness  Participants were asked to indicate
how often they felt tired (4-point scale: rarely or never,
occasionally, 1-3 a week and 4 or more than week) when
they went to school in the morning.

Perceived sleep latency  Participants indicated how often
they had difficulty falling asleep (5-point scale: rarely or
never, almost every month, almost every week, more than
once a week and almost every day).

Psychological positive health measures

Perceived health status ~ Participants were asked to indicate
how their health was overall by responding to the question on
a 3-point Likert scale (excellent, good and fair).

Life satisfaction  Participants indicated how they felt
about their life at present (4-point scale: very happy, happy,
not very happy and not happy at all).

Quality of family relationships ~ Participants indicated how
easy (4-point scale: very easy, easy, difficult and very diffi-
cult) was to talk to each family member about things that
were bothering them. In those cases when the participant had
no family member, the answer was “I do not have”. In total,
there were five items (i.e. father, mother, other adults, brother
and sister) measuring quality of family relationships. The
internal consistency of the items was acceptable (Cronbach’s
alpha = 0.734).

Quality of peer relationships  Participants indicated how
easy (4-point scale: very easy, easy, difficult and very diffi-
cult) was to talk and interact with friends about things that
were bothering them. In those cases when the participant had
no relationships with friends, the answer was “I do not have
relationships”. Four items (i.e. to talk with friends, to go out
with friends, to have good friends and to find new friends)
were used to measure the domain of quality of peer rela-
tionships, and the internal consistency of the domain was
acceptable (Cronbach’s alpha = 0.684).

Academic performance We also asked participants to
indicate their thoughts (4-point scale: very good, good,

average and under average) about their academic perfor-
mance compared with their classmates.

Health complaints measure

Participants indicated how frequently [5-point scale: rarely
or never (1), almost every month (2), almost every week
(3), more than once a week (4) and almost every day (5)]
they had each of the following eight symptoms: headache,
stomach ache, backache, toothache, feeling low, irritability
or bad temper, feeling nervous and feeling dizzy. Due to
the fact that subjective health complaints tend to occur in
clusters rather than as single symptoms [25], we computed
a health complaints index by calculating the mean of all
symptoms [26]. We used the aforementioned eight symp-
toms because they are the most commonly reported,
according to the HBSC Symptom Checklist [27]. Although
sleepiness is usually used in this index, we eliminated it in
the present study since sleep variables are the main study
outcomes. The internal consistency of the items of health
complaints index was  acceptable (Cronbach’s
alpha = 0.708).

Data analysis

Since the study outcomes were assessed by means of cat-
egorical variables, we dichotomized the variables in order
to perform binary logistic regression analyses. Dichoto-
mization was done as follows: morning tiredness
(No = rarely or never. Yes = occasionally, 1-3 a week and
4 or more than week), perceived sleep latency (No = rarely
or never. Yes = almost every month, almost every week,
more than once a week and almost every day), perceived
health status (Excellent = excellent. Otherwise = good
and fair), life satisfaction (Very happy = very happy.
Lower = happy, not very happy and not happy at all),
quality of family relationships (Very good = very easy.
Lower = easy, difficult and very difficult), quality of peer
relationships (Very good = very easy. Lower = easy, dif-
ficult and very difficult), academic performance (Very
good = very good. Lower = good, average and under
average), health complaints index (Never = rarely or
never. Sometime = almost every month, almost every
week, more than once a week, and almost every day). Sex
(i.e. male and female) and age (i.e. children and adoles-
cence) differences across the foregoing variables were
analysed by chi-squared test.

The associations of sleep parameters with psychological
positive health indicators and health complaints were
examined by binary logistic regression analysis in children
and adolescents, separately. Based on the findings reported
by previous studies suggesting that sleep deprivation might
aggravate health-related outcomes [28, 29], sleep-related
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variables were introduced as independent variables and
psychological positive health and health complaints out-
comes as dependent variables. All the analyses were per-
formed jointly for boys and girls, and the models were
adjusted for sex. Additionally, we included the categorical
perceived sleep latency variable as a covariate (using the
“enter” method) when studying the associations of repor-
ted sleep time with psychological positive health and health
complaints (see Table 2). This was done because reported
sleep time was calculated as the difference between wake-
up time and bedtime, thus including sleep-onset latency.

To assess which sleep variable is possibly the most pre-
dictive of psychological positive health and health complaints,
multivariate regression was used to test the combined asso-
ciation of sleep variables (reported sleep time, morning
tiredness and perceived sleep latency) with each of the
dependent variables (i.e. psychological positive health and
health complaints) in children and adolescents, separately.
The models were adjusted for sex. All statistical analyses were
conducted using the Statistical Package for Social Sciences
(IBM SPSS Statistics for Windows, version 20.0, Armonk,
NY), and the level of significance was set at P < 0.05.

Results

The final study sample consisted of 380 Caucasian children
(9.3 + 1.6, 6-11.9 years) and 304 adolescents (14.8 £ 1.9,
12-17.9 years). The total percentage of male and female
participants was 53.3 and 46.7, respectively. Approxi-
mately one-third of the participants reported that their
parents had university studies. About the 98 % of the
children and adolescents fathers were employed, whereas
only ~50 % of their mothers were employed and the
remaining ~ 50 % were housekeeper.

Descriptive characteristics of the study participants by
sex and age are shown in Table 1. The mean (SD) total
sleep time for children and adolescents were 9.6 (0.6) and
8.8 (0.6) h/day, respectively. Children reported better per-
ceived sleep quality (i.e. less morning tiredness and lower
perceived sleep latency) and higher levels of psychological
positive health (all P < 0.05) than adolescents, except for
quality of peers relationships and health complaints (see
Table 1). There were no gender differences in psycholog-
ical positive health and health complaints in children and
adolescents, except for quality of family relationships and
health complaints in adolescents. Specifically, adolescent
boys reported lower percentages of very good quality of
family relationships (68.6 vs. 79.0 %; P = 0.045) and
higher percentages of having no health complaints (79.7 vs.
63.4 %; P = 0.002) than adolescent girls.

Total sleep time >10 h was significantly associated with
an increased likelihood of reporting no health complaints
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(OR 2.347, 95 % CI 1.301-4.234; P = 0.005) in children
(Table 2). Sleep time >9 h was significantly associated
with an increased likelihood of perceived excellent health
status (OR 1.964, 95 % CI 1.214-3.177; P = 0.006), very
happy life satisfaction (OR 1.687, 95 % CI 1.020-3.010;
P = 0.049), very good quality of family relationships (OR
2.105, 95 % CI 1.224-3.619; P = 0.007) and very good
academic performance (OR 1.847, 95 % CI 1.089-3.134;
P = 0.023) in adolescents. Sleeping >9 h was significantly
associated with an increased likelihood of reporting no
health complaints (OR 1.702, 95 % CI 1.018-3.021;
P = 0.047) in adolescents. We repeated the analysis with
the variable sleep time as a continuous variable, and the
results did not change and thereby were not reported here.

Children who reported no morning tiredness versus
having morning tiredness were more likely to have excel-
lent perceived health status (OR 2.502, 95 % CI
1.644-3.809; P < 0.001), very happy life satisfaction (OR
2.650, 95 % CI 1.692-4.294; P < 0.001), very good
quality of family relationships (OR 1.855, 95 % CI
1.710-2.940; P = 0.009) and very good academic perfor-
mance (OR 1.521, 95 % CI 1.059-2.254; P = 0.039)
(Table 3). Additionally, children who reported no morning
tiredness versus having morning tiredness were more likely
to have no health complaints (OR 2.372, 95 % CI
1.408-3.995; P = 0.001). Adolescents reporting no morn-
ing tiredness versus having morning tiredness were more
likely to have excellent perceived health status (OR 2.106,
95 % CI 1.271-3.491; P = 0.004), very happy life satis-
faction (OR 2.144, 95 % CI 1.286-3.576; P = 0.003), very
good quality of family relationships (OR 1.821, 95 % CI
1.145-2.957; P = 0.04) and very good academic perfor-
mance (OR 2.624, 95 % CI 1.526-4.513; P < 0.001).
Furthermore, adolescents reporting no morning tiredness
versus having morning tiredness were more likely to have
no health complaints (OR 1.825, 95 % CI 1.072-3.070;
P = 0.025).

For children, the absence of difficulty falling asleep was
associated with an increased likelihood of reporting
excellent perceived health status (OR 1.725, 95 % CI
1.101-2.657; P = 0.026) and very good quality of family
relationships (OR  1.861, 95 % CI 1.016-2.867;
P = 0.047). Additionally, children with no difficulty fall-
ing asleep versus difficulty falling asleep were more likely
to report no health complaints (OR 3.805, 95 % CI
2.183-6.633; P < 0.001) (Table 4). In adolescents, the
absence of difficulty falling asleep was associated with an
increased likelihood of reporting excellent perceived health
status (OR 1.814, 95 % CI 1.112-2.720; P = 0.008), very
happy life satisfaction (OR 2.255, 95 % CI 1.362-3.732;
P = 0.002), very good quality of family relationships (OR
1.914, 95 % CI 1.026-3.570; P = 0.041) and very good
academic performance (OR 1.705, 95 % CI 1.001-3.044;
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Table 1 Descriptive characteristics of participants
Children (6-11.9 years) Adolescents (12-17.9 years)
N Boys (%) Girls (%) Piex N Boys (%) Girls (%) Piex Pige group
Sleep variables
Total sleep time (h)
>8 379 100.0 99.4 0.281 301 98.8 99.3 0.625 0.217
<8 1 0.0 0.6 3 1.2 0.7
>9 351 93.1 91.5 0.543 155 48.1 50.0 0.744 <0.001
<9 29 6.9 8.5 149 519 50.0
>10 161 422 42.6 0.928 18 7.5 4.2 0.219 <0.001
<10 219 57.8 574 286 925 95.8
>11 8 34 0.6 0.053 4 1.2 14 0.915 0.435
<11 272 96.6 99.4 300 98.8 98.6
Morning tiredness
Yes 170 432 46.6 0.513 212 67.1 72.7 0.282 <0.001
No 210 56.8 534 92 329 27.3
Perceived sleep latency
Yes 81 19.2 25.1 0.168 91 29.6 30.6 0.850 0.017
No 288 80.8 74.9 212 70.4 69.4
Psychological positive health
Perceived health status
Excellent 226 60.7 57.7 0.557 109 36.3 35.7 0916 <0.001
Otherwise 155 39.3 423 194 63.7 64.3
Life satisfaction
Very happy 276 73.2 72.5 0.799 160 55.6 49.3 0.271 <0.001
Lower 104 26.8 27.5 144 44.4 50.7
Quality of family relationships
Very good 223 60.4 70.2 0.059 214 68.6 79.0 0.045 0.021
Lower 120 39.6 29.8 77 314 21.0
Quality of peer relationships
Very good 249 66.7 75.8 0.061 193 64.7 65.2 0.927 0.105
Lower 102 333 242 104 353 34.8
Academic performance
Very good 202 55.4 50.6 0.347 222 76.9 69.7 0.160 <0.001
Lower 178 44.6 494 80 23.1 30.3
Health complaints
Health complaints index”
Never 281 80.2 75.0 0.233 215 79.7 63.4 0.002 0.084
Sometime 80 19.8 25.0 83 20.3 36.6

Sex (boys vs. girls) differences analysed by chi-squared test in children and adolescents, separately. Age (children vs. adolescents) differences
analysed by chi-squared test. Py, P value for the differences between boys and girls, P, P value for the differences between children and

adolescents

P = 0.024). Moreover, adolescents who reported no diffi-
culty falling asleep versus difficulty falling sleep were
more likely to report no health complaints (OR 3.521,
95 % CI 2.072-5.983; P < 0.001).

The multivariate logistic regression analysis showed that
the absence of morning tiredness was the most significant
contributor of excellent perceived health status (OR 2.433,
95 % CI 1.581-3.742; P < 0.001), very happy life

satisfaction (OR 2.843, 95 % CI 1.754-4.606; P < 0.001),
very good quality of family relationships (OR 1.812, 95 %
CI 1.142-2.893; P = 0.012) and very good academic
performance (OR 1.584, 95 % CI 1.040-2.413; P = 0.032)
in children (Table 5). Furthermore, the absence of per-
ceived sleep latency was the most significant contributor of
reporting no health complaints (OR 3.704, 95 % CI
2.077-6.605; P < 0.001). The absence of morning
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Table 2 Bivariate association of sleeping time with psychological positive health and health complaints in children and adolescents (<10 h vs.

>10 h and <9 h vs. >9 h, respectively)

Dependent variable Children Adolescents
Total OR 95 % CI) P Total OR 95 % CI P
sleep sleep
time (h) time (h)
Psychological positive health
Perceived health status (excellent vs. otherwise) >10 1.059 (0.691-1.623) 0.791 =9 1.964 (1.214-3.177) 0.006
Life satisfaction (very happy vs. lower) >10 1.437 (0.889-2.323) 0.139 >9 1.687 (1.020-3.010) 0.049
Quality of family relationships (very good vs. lower) >10 0.849 (0.261-2.761) 0.785 =9 2.105 (1.224-3.619) 0.007
Quality of peer relationships (very good vs. lower) >10 0.857 (0.531-1.382) 0.526 =>9 1.562  (0.965-2.528) 0.069
Academic performance (very good vs. lower) >10 0.833 (0.547-1.270) 0.396 =>9 1.847 (1.089-3.134) 0.023
Health complaints
Health complaints index (Never vs. sometime) >10 2.347 (1.301-4.234) 0.005 >9 1.702 (1.018-3.021) 0.047

OR odds ratio, CI confidence interval. Sleeping time <10 and <9 h represents the referent (OR = 1) for children and adolescents, respectively.

Model adjusted for sex and sleep latency

Statistically significant ORs are hihglighted in bold

Table 3 Bivariate association of morning tiredness (yes vs. no) with psychological positive health, and health complaints in children and

adolescents

Dependent variable Children Adolescents
Morning OR 95 % CI P OR 95 % CI P
tiredness
Psychological positive health
Perceived health status (excellent vs. otherwise) No 2.502 1.644-3.809 <0.001 2.106 1.271-3.491 0.004
Life satisfaction (very happy vs. lower) No 2.650 1.692-4.294  <0.001 2.144 1.286-3.576 0.003
Quality of family relationships (very good vs. lower) No 1.855 1.710-2.940 0.009 1.821 1.145-2.957 0.040
Quality of peer relationships (very good vs. lower) No 0.993 0.623-1.581 0.975 1.426 0.852-2.387 0.177
Academic performance (very good vs. lower) No 1.521 1.059-2.254 0.039 2.624 1.526-4.513 <0.001
Health complaints
Health complaints index (never vs. sometime) No 2.372 1.408-3.995 0.001 1.825 1.072-3.070 0.025

OR odds ratio; CI confidence interval. “Morning tiredness = Yes” represents the referent (OR = 1) for both children and adolescents. Model

adjusted for sex
Statistically significant ORs are hihglighted in bold

tiredness was the most significant contributor of excellent
perceived health status (OR 1.979, 95 % CI 1.179-3.322;
P < 0.010), very good quality of family relationships (OR
1.798, 95 % CI 1.116-2.862; P = 0.024) and very good
academic performance (OR 2.451, 95 % CI 1.408-4.266;
P = 0.002) in adolescents (Table 5). Furthermore, the
absence of perceived sleep latency was the most significant
contributor of very happy life satisfaction (OR 2.241, 95 %
CI 1.338-3.753; P = 0.002) and reporting no health
complaints (OR 3.527, 95 % CI 2.064-6.028; P < 0.001).

Discussion

The cross-sectional data from the present study demonstrate
that both self-reported sleep time and perceived sleep
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quality are positively associated with positive health indi-
cators and inversely associated with health complaints in
children and adolescents. The youth with appropriate total
sleep time and/or sleep quality are more likely to report a
better psychological positive health and fewer health com-
plaints. This is of clinical relevance since monitoring the
sleep time and sleep quality may provide some insights to
why children and adolescents could be developing adverse
psychological positive health and health complaints issues.
To our knowledge, this is the first study assessing the
relationship between self-reported sleep duration and
quality and psychological positive health or health com-
plaints involving children and adolescents in Spain.

Our data showed that children generally sleep ~1 h
more than adolescents, with children and adolescents from
the present study sleeping ~10 and ~9 h on average,
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Table 4 Bivariate association of sleeping latency (yes vs. no) with psychological positive health and health complaints in children and
adolescents

Dependent variable Children Adolescents

Sleeping latency = OR 95 % CI P OR 95 % CI p

Psychological positive health

Perceived health status (excellent vs. otherwise) No 1.725 1.101-2.657 0.026 1.814 1.112-2.720 0.008
Life satisfaction (very happy vs. lower) No 0.923  0.526-1.619 0.780 2.255 1.362-3.732 0.002
Quality of family relationships (very good vs. lower) No 1.861 1.016-2.867 0.047 1914 1.026-3.570 0.041
Quality of peer relationships (very good vs. lower) No 1.321  0.738-2.365 0.348 0902 0.538-1.510 0.694
Academic performance (very good vs. lower) No 0.744  0.452-1.226 0.246 1.705 1.001-3.044 0.024
Health complaints

Health complaints index (never vs. sometime) No 3.805 2.183-6.633 <0.001 3.521 2.072-5.983 <0.001

OR odds ratio, CI confidence interval. “Sleeping latency = Yes” represents the referent (OR = 1) for both children and adolescents. Model
adjusted for sex and sleep latency

Statistically significant ORs are hihglighted in bold

Table 5 Multivariate logistic regression examining the association of total sleep time, morning tiredness and perceived sleep latency (inde-
pendent variables) with psychological positive health and health complaints in children and adolescents

Children Adolescents

OR 95 % CI) P OR 95 % CI) P
Perceived health status (excellent vs. otherwise)
Total sleep time (>10 h [children], >9 h [adolescents]) 1.026 (0.706-1.675) 0.908 1.832 (1.123-2.989) 0.015
Morning tiredness (No) 2.433 (1.581-3.742) <0.001 1.979 (1.179-3.322) 0.010
Perceived sleep latency (No) 1.626 (1.010-2.759) 0.049 1.772 (1.106-2.729) 0.038
Life satisfaction (very happy vs. lower)
Total sleep time (>10 h [children], >9 h [adolescents]) 1.436 (0.876-2.351) 0.151 1.705 (1.016-2.654) 0.027
Morning tiredness (No) 2.843 (1.754-4.606) <0.001 2.015 (1.193-3.406) 0.009
Perceived sleep latency (No) 1.258 (0.696-2.275) 0.447 2.241 (1.338-3.753) 0.002
Quality of family relationships (very good vs. lower)
Total sleep time (>10 h [children], >9 h [adolescents]) 1.164 (0.731-1.854) 0.521 2.023 (1.171-3.495) 0.012
Morning tiredness (No) 1.812 (1.142-2.893) 0.012 1.798 (1.116-2.862) 0.024
Perceived sleep latency (No) 1.538 (0.860-2.750) 0.146 1.821 (1.008-3.632) 0.044
Quality of peer relationships (very good vs. lower)
Total sleep time (>10 h [children], >9 h [adolescents]) 1.178 (0.730-1.902) 0.502 1.500 (0.923-2.436) 0.102
Morning tiredness (No) 1.006 (0.626-1.608) 0.980 1.361 (0.807-2.295) 0.247
Perceived sleep latency (No) 1.306 (0.725-2.350) 0.374 1.281 (0.713-2.300) 0.408
Academic performance (very good vs. lower)
Total sleep time (>10 h [children], >9 h [adolescents]) 1.228 (0.803-1.876) 0.343 1.763 (1.240-3.035) 0.041
Morning tiredness (No) 1.584 (1.040-2.413) 0.032 2.451 (1.408-4.266) 0.002
Perceived sleep latency (No) 1.304 (0.783-2.173) 0.307 1.726 (1.070-3.140) 0.032
Health complaints index (never vs. sometime)
Sleeping time (>10 h [children], >9 h [adolescents]) 2.322 (1.280-4.212) 0.006 1.324 (0.801-2.249) 0.264
Morning tiredness (No) 2.332 (1.344-4.045) 0.003 1.820 (1.064-3.109) 0.018
Sleep latency (No) 3.704 (2.077-6.605) <0.001 3.527 (2.064-6.028) <0.001

OR odds ratio, CI confidence interval. Sleeping time <10 and <9 h represents the referent (OR = 1) for children and adolescents, respectively.
“Morning tiredness = Yes” and “Sleeping latency = Yes” represent the referent (OR = 1) for both children and adolescents. Models adjusted
for sex

Statistically significant ORs are hihglighted in bold
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respectively. Although the “normal” sleep duration is
8-9 h [30], it remains unclear how much sleep is needed
for children and adolescents to remain healthy and develop/
mature fully. We believe the cut-off value for optimal sleep
time for children (>10 h) and adolescents (>9 h) used in
this study is reasonable as it is in line with the results found
by the National Sleep Foundation 2004 and 2006 polls [23,
24]. Previous studies have shown an age-related decrease
in objectively [4, 5] and subjectively assessed [6, 31, 32]
total sleep time from childhood to adolescence. According
to recent studies, the decline of total sleep time from
childhood to adolescence is approximately 10-12 min/year
[5, 31] and during adolescence is ~ 14 min/year [6].
Taking into account that our sample’s mean age was ~9
and ~ 15 years for children and adolescents, respectively,
the observed differences of mean total sleep time matched
previous international data [5, 6, 31]. Previous research has
suggested that the decline of total sleep time in these age
periods is not related to maturation but to other factors such
as school demands [4, 6, 31] and a progressively age-
related later bedtime [5] due to an increase in media usage
prior to sleep onset [6].

Perceived health status can be a strong predictor of
future functional limitations, cognitive impairment and
mortality [33]. Surprisingly, in the present study, reported
sleep time was not associated with perceived health status
in children, whereas it was in adolescents, as previously
described [2]. Sleep problems (duration and quality) have
generally shown to be an important indicator of perceived
physical and mental health in the general adult population
[34, 35] and young, healthy college students [36]. The
cause may be related to sleep deprivation, which has shown
a relationship to a reduced immune profile in young adults
[28] and an increased risk of an inflammatory-related dis-
ease [29]. As noted earlier, previous studies on the topic are
focused on objective physical health measures, whereas we
studied children and adolescents’ perceived health status.
Furthermore, perceived sleep quality was associated with
perceived health status in both children and adolescents in
the present study. This finding highlights the greater impact
of perceived sleep quality on children and adolescents’
health rather than total sleep time [7, 37]. In fact, a good
quality of sleep may be an important factor to consider in
the prevention of diseases [38, 39].

Life satisfaction is an essential criterion of psychologi-
cal health [10]. Results of the present study showed an
indirect association between morning tiredness and life
satisfaction in children. Reported sleep time was directly
associated with life satisfaction in adolescents, whereas
morning tiredness and perceived sleep latency were indi-
rectly associated with life satisfaction in adolescents. These
associations have not been previously investigated in these
populations. Previous studies have shown that poor total
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sleep time results in higher risk of depression in adoles-
cents [40, 41] which can directly lead to greater levels of
life dissatisfaction. Specifically, a predictive relationship
between poor sleep quality and subsequent incident life
dissatisfaction has been previously described in a pro-
spective study with adult twins [42]. It has also been found
that the treatment of sleep disorders can result in an
increase in life satisfaction in the adult population [43].
However, few studies on this topic involving children and
adolescents have been reported. The results of the current
study have added to our knowledge about this issue by age.

While it has been well documented that sleep is a direct
factor influencing health, it is also a critical contributor to
the quality of family relationships. To date, numerous
research studies have investigated the link between sleep
and quality of family relationships [44, 45]. The results of
our study are in line with a wealth of previous studies on
sleep and perceived quality of family relationships
involving children and adolescents. However, the causal
direction of the relationship of the two variables is not
clear. For example, recent research in the adult US popu-
lation has thoroughly studied the link between family
relationship characteristics and sleep [46], concluding that
family relationships strongly influence quality of sleep.
Additionally, it has also been reported that sleep problems
change the mood of this population [47], which may affect
the quality of family relationships. Most importantly, this
bidirectional relationship between sleep and quality of
family relationships has recently been found in children
and adolescents [40]. Therefore, improving sleep may help
children and adolescents develop good relationships with
their family members. Future research on how to enhance
the quality of sleep is needed.

We hypothesized that peer relationships would show
similar associations with sleep outcomes, as those found in
family relationships. However, surprisingly, this contention
was not supported by the results of the study, as peer
relationships was the only variable which was not signifi-
cantly associated with reported sleep time and/or perceived
sleep quality. Close peer relationships can be crucial for
children and adolescents’ development since this variable
is inversely related to depression [40]. We hypothesize that
sleep problems may not be related strongly enough to
directly affect the robust established vincula of peer rela-
tionships. As far as we know, there are no other studies
focused on the association of sleep patterns and peer
relationships, which hampers further comparison.

The role of total sleep time in academic performance has
been widely studied in children and adolescents [48]. The
lack of a significant association between sleep duration and
academic performance in children in the present study is
contradictory to preliminary research [48, 49]. This finding
might be caused by several methodological differences
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between previous studies [48, 49] and ours (e.g. the
assessment method of sleep and school performance).
However, morning tiredness was associated with school
performance in children in the present study, which con-
curs with the previous finding [48]. This may be due to
sleep duration and quality making different contributions to
school performance [38]. However, according to the
existing evidence [48], adolescents reporting both small
total sleep time and poor perceived sleep quality were more
likely to show poorer school performance. This finding
might be explained by the essential role of long and intense
sleep for the process of learning and memory consolidation
[50]. The association of reported sleep time with academic
performance in adolescents, but not in children, found by
the present study, may be due to the increase in school
requirements in this later stage [4, 6, 31], which leads to
later bedtimes during adolescence [5, 40, 48]. The data
from the current study may also suggest that sleep duration
plays a more critical role in academic performance in
adolescents than in children.

Despite health complaints and sleep problems having
previously been observed in children and adolescents [7,
15, 16], the relationship between them has not yet been
extensively analysed. Recent studies have shown that sleep
problems and some health complaints, such as headaches,
abdominal pain and fatigue, often co-occur [51, 52]. This
finding concurs with our results, which showed a high
association of both sleep duration and quality with health
complaints. Sleep and health complaints share similar
associated psychosocial determinants [51]. For instance,
sleep fragmentation (night-time awakening) is a conse-
quence of social stressors [53], which in turn may be an
important explanatory factor of increased subjective health
complaints in adolescents [54]. Interestingly, our data
showed that those children and adolescents with no diffi-
culty falling asleep were nearly four times more likely to
report no health complaints than those with difficulty
falling asleep. Our results suggest that paediatricians,
health professionals and caregivers should pay attention to
sleep duration and quality since those variables might
explain high levels of health complaints in this population.

Overall, our findings show that the associations of sleep
with positive health and health complaints were more
pronounced in adolescents than in children. Specifically,
reported sleep time was more strongly and consistently
associated with positive health in adolescents than in
children. Adolescence is a maturational stage with several
physiological and psychological changes [55]. As previ-
ously mentioned, school demands increase during the
adolescence period, thus triggering later bedtimes and
consequently reducing sleeping hours. Sleep difficulties
might therefore strongly affect positive health indicators
and health complaints in this specific population. In

addition, children might not be able to self-report as
accurately as adolescents, which may explain the absence
of statistical associations between some of the study sleep
variables and psychological positive health indicators.
There are some limitations in the current study, and
caution needs to be exercised when generalizing the results
to the population. First, the cross-sectional design does not
allow us to establish causal relationships. Future experi-
mental studies could more thoroughly examine whether
improving the duration and quality of sleep affects the out-
come of the variables measured in the present study. We did
not assess sleep in weekdays and weekends separately (e.g.
which would have allowed us to examine whether sleep
deprivations throughout the week are compensated on
weekends). Second, we used self-reported data to assess
sleep, which might present some limitations: (i) some indi-
viduals with cognitive difficulties, different personalities
and/or subjective perceptions might be unreliable when self-
reporting. This could alter the real relationship between
sleep and health observed in the present study. (ii) Self-
report measures are not be able to detect sleep as precisely as
those using an objective measure. However, sleep data
presented in the present study concur with the previous
studies using self-report and/or objective measures [4-6, 23,
24]. Furthermore, sleep duration (hours) was calculated as
the difference between wake-up time and bedtime; thus, this
variable included sleep-onset latency. This might affect the
conclusions of the present study because participants with
longer perceived sleep latency could appear to sleep a lot
when itis not actually the case. To minimize the concomitant
effect, the analyses assessing the association of reported
sleep time with psychological positive health and health
complaints were controlled for perceived sleep latency
assessed with the 5-point Likert scale. Similarly, we did not
objectively assess academic performance. However, a recent
meta-analysis showed that the self-report method is as valid
as objective methods for measuring participants’ school
performance [48]. Third, the questions used in the present
study are included in the HBSC questionnaire, which is a
valid and reliable questionnaire in youth aged 10-18 years
old [21, 22], whereas our population comprised youth aged
6—18 years old. In addition, trained investigators gave con-
tinuous instruction to all participants in order to avoid any
kind of confusion, especially with those who were younger.
Alternatively, one strength of the present study was
using not only reported sleep time but also qualitative sleep
indicators, as suggested previously [7]. Moreover, accord-
ing to recommendations of a recent study [48], we utilized
sleep duration, perceived sleep quality and sleepiness as
separate sleep variables. Finally, while a large sample size
was used in the present study, this might be not represen-
tative of the entire Spanish child and adolescent popula-
tion. However, the levels of subjective indicators (HBSC
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items) were similar to nationally representative data
obtained from the HBSC survey [56], suggesting that the
sample was consistent with those used in the comparative
data source.

Conclusions

The present study highlights the close relationship between
sleep characteristics (i.e. sleep duration and quality) and
psychological positive health and health complaints in
children and adolescents from southern Spain. The con-
fluence of these findings suggests that improving both sleep
duration and quality could lead to an improvement in
psychological positive health and a decrease in health
complaints in children and adolescents. Of more impor-
tance, sleep duration and quality may play a more impor-
tant role in student academic performance in adolescents
than that in children.
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