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Abstract

Sleep is a relevant factor for functioning and well-being of young people. The paper provides a differentiated description
of sleep difficulties in this population group including social, health-related, and environmental factors. The analyses
included n=6,728 11- to 17-year-olds of the KiGGS baseline study (2003-2006) and 6,072 young adults (age 18-31), who
provided information relating sleep in the survey KiGGS Wave 2 (2014—2017). Information from 3,567 people was evaluated
at two survey points. 22.0% of the 11- to 17-year-olds reported sleep difficulties. A significant impact for the sex (female),
living with a single parent, and with siblings is reflected in the logistic regression. The risk for sleep difficulties increases
significantly in the case of mental problems and pain. Among the 18- to 31-year-olds, 19.6% complained of difficulties
falling asleep and sleeping through the night. In addition to sex, noise exposure, a low level of education, the professional
situation, and living with children were reflected as important influencing factors in the logistic regressions. Over one
third of those, who suffered from sleep problems as children and adolescents, also indicated sleep difficulties almost
ten years later. The high prevalence of sleep problems and the associated health risks illustrate the high public health
relevance of the topic. In addition to sex, health-related and environmental variables also turned out to be significant
and need to be considered in the development of interventions.
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1. Introduction cardiovascular risk factors (e.g. elevated blood lipid level

and high blood pressure) affect sleep duration and sleep

FOCUS

Sleep is a relevant factor for the healthy development of
children and adolescents and, due to the regenerative
processes associated with it, is central for health and well-
being. Sufficient and undisturbed sleep is essential for
cognitive functioning and performance [1-3] and is posi-
tively associated with academic performance in children
and adolescents (for an overview, see [3-5]). Physical
parameters, such as, for example, overweight/obesity and

quality [6—12]. Similar findings are reflected for the con-
nection between sleep problems and aspects of mental
health [4, 13, 14]. For instance, associations with hyperki-
netic disorders, conduct disorders, anxiety disorders, and
depression can be found.

Comparable patterns are reflected in adulthood. For
instance, insomnia, thus difficulties falling asleep and
sleeping through the night, which occur frequently and
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The KiGGS study

The German Health Interview and Examination
Survey for Children and Adolescents

Data owner: Robert Koch Institute

Aim: Providing reliable information on health
status, health-related behaviour, living condi-
tions, protective and risk factors, and health

care among children, adolescents and young
adults living in Germany, with the possibility
of trend and longitudinal analyses

Study design: Combined cross-sectional and
cohort study

KiGGS survey waves:

» KiGGS baseline study (2003-2006)
interview and examination survey

» KiGGS Wave 1 (2009-2012)
interview survey

» KiGGS Wave 2 (2014-2017)
interview and examination survey

KiGGS cross-sectional study

Population: Children and adolescents with
permanent residence in Germany

Age range: 0-17 years

KiGGS cohort study

Sampling: Re-invitation of everyone who took
part in the KiGGS baseline study (n=17,641)

and who was willing to participate in a follow-up
Age range KiGGS Wave 1:

6-24 years (n=11,992)

Age range KiGGS Wave 2:

10-31 years (n=10,853)

More information is available at
www.kiggs-studie.de/english
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which are associated with poor sleep quality as well as
adverse effects during the day, are considered to be risk
factors for cardiovascular diseases [15, 16], diabetes melli-
tus [17], and accidents [18]. They additionally increase the
probability of mental disorders, in particular depression,
anxiety disorders, and addictions [19—22].

It has been widely proven that sleep problems in school-
aged children are common. A review reports a range from
9% to 42% for insufficient sleep [23]. Analyses of the base-
line study of the German Health Interview and Examina-
tion Survey for Children and Adolescents (KiGGS) [24]
show that 23.1% of the 11- to 13-year-olds and 20.7% of the
14- to 17-year-olds are affected by sleep difficulties, girls
more frequently than boys (in the age group of 14- to
17-year-olds, this difference also reaches statistical signif-
icance). Information relating to the further social differen-
tiation is not yet available for the KiGGS baseline study.
International surveys support a social gradient for sleep
problems, and children from socially disadvantaged fam-
ilies are also affected more strongly by the negative effects
of a lack of sleep than children from socially advantaged
families [3, 25].

Information relating to the prevalence of sleep prob-
lems of adults is available from the German Health Inter-
view and Examination Survey for Adults (DEGS1, 2008-
2011). It shows that 10.4% of the 18- to 39-year-old women
and 7.6% of the men of the same age are affected by dif-
ficulties falling asleep three or more times per week, 17.9%
of the women and 9.5% of the men are affected by diffi-
culties sleeping through the night [26]. 24.1% of the women
and 17.8% of the men of this age group report a poor sleep
quality, which leads to a use of sleeping pills among 1.9%

of the women and 0.8% of the men at least once per week.
Differentiated analyses, focussing on young adulthood,
which allow making a further social differentiation, includ-
ing social, health-related, and environmental factors, are
not yet available.

The causes of sleep disorders are diverse. Following a
socioecological model, good sleep is influenced by per-
sonal factors (e.g. behaviour, preferences in sleep-wakeful-
ness cycle, comorbidities) as well as by (inter-)personal,
social, and societal factors [22]. At the environmental level,
an important influence on sleep is attributed [28] to noise
and light [27] and psychosocial stressors. In addition,
socially disadvantaged groups of people are more fre-
quently affected by factors, which are associated with a
poorer sleep quality [26, 29-33].

Sleep disorders are said to be highly chronic [34, 35], but
information relating to the percentage of young adults with
sleep disorders, who already suffered from sleep difficul-
ties during adolescence, is not yet available for Germany.

With its baseline study from 2003 to 2006, KiGGS pro-
vided representative data relating to the sleep of children
and adolescents for the first time [24]. This set of data
allows for a differentiated evaluation in order to identify
factors influencing sleep difficulties. About ten years later,
the participants of the KiGGS baseline study were surveyed
again [36, 37|, so that a differentiated evaluation can also
be made for young adults, and data relating to the stability
of sleep difficulties in the transition from adolescence to
young adulthood are available as well.

The following questions are thus to be discussed in this

paper:
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1. How common are sleep difficulties in childhood, ado-
lescence, and young adulthood, and how does the
prevalence of sleep problems differentiate along socio-
demographic features?

2. What influence do sociodemographic variables (age,
sex, socioeconomic status of the family, migration
background, type of family, professional status) as well
as health-related (mental health, pain) and environ-
mental factors (place of residence, noise) have?

3. How high is the percentage of children and adoles-
cents, among which sleep difficulties were reported in
the KiGGS baseline study as well as in young adult-
hood in KiGGS Wave 2?

2. Methods
2.1 Base data: The KiGGS study

The KiGGS baseline study (2003—2006) included a total of
n=17,640 children and adolescents between the ages of
o and 17. Due to the fact that self-reported and proxy infor-
mation relating to the sleeping behaviour can differ [38],
this paper focusses on the group of the 11- to 17-year-olds,
for whom self-reported information relating to difficulties
falling asleep and sleeping through the night are available
(n=6,728). Questions relating to the topic of sleep were not
asked in KiGGS Wave 1, a first follow-up survey from 2009
to 2012, but were asked in the second follow-up survey
(KiGGS Wave 2, 2014—2017). All former survey participants
of the KiGGS baseline study were invited to KiGGS Wave 2,
unless they had moved abroad or could not be contacted
any longer for KiGGS Wave 1 [36]. The data from 6,072
young adults (18-31 of age) was included in the analyses.

Self-reported information relating to the sleep quality was
available from 3,567 people at two survey points. At the
time of the KiGGS baseline study, they were between the
ages of 11 and 17 and between 21 and 31 at the time of the
second survey.

2.2 Operationalisation of the variables

Sleep difficulties

The 11- to 17-year-old children and adolescents answered
the question whether they suffer from sleep difficulties
(answer format: yes/no). A differentiation was then made
according to difficulties falling asleep and sleeping through
the night; this information was not used in the following
analyses. Difficulties falling asleep and sleeping through
the night in the last four weeks were assessed in KiGGS
Wave 2. In contrast to the KiGGS baseline study, the answer
format was more differentiated: ‘Not at all /fewer than once
per week/once or twice per week/three times per week or
more frequently per week’. Analogously to the paper by
Schlack et al. [26], sleep difficulties were encoded when
problems falling asleep or sleeping through the night
occurred at least three times per week.

Education

The respondents or their parents, respectively, provided
information relating to their highest completed level of
education. To classify the information, the International
Standard Classification of Education (ISCED) was used
[39]. ISCED takes into account academic as well as pro-
fessional levels of education. The completed level of edu-
cation of the parents was used in the KiGGS baseline
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study (maximum value for each household). The young
adults were asked themselves in KiGGS Wave 2.

Vocational training-/occupation-related living situation
Questions about the current living situation were asked in
eleven categories in KiGGS Wave 2. For the analyses, they
were combined into three groups: Full-time employees (incl.
military service, voluntary social year), part-time employ-
ees (incl. mini job, pupils, students, and trainees), unpaid
work/no employment (e.g. parental leave, homemaker,
unemployed, unable to work).

Migration background

Children and adolescents born in Germany and who have
one parent who immigrated from another country and/or
who does not have German citizenship, are considered to
be participants with one-sided migration background in
the KiGGS study. Children and adolescents, for whom this
applies to both parents, have a two-sided migration back-
ground [40]. When the participants themselves have immi-
grated from another country and at least one parent was
not born in Germany, they are assigned to the group with
two-sided migration background.

Type of family
The type of family captures two aspects in the KiGGS base-
line study: Firstly, parents were asked whether children and
adolescents are growing up with one or with both parents.
Secondly, information was provided as to whether siblings
also live in the household.

KiGGS Wave 2 was interested in whether the respon-
dents live with a partner in the same household (yes/no).

In addition, it was asked whether the respondents live in
the household with children. It was possible to deduce
from the free text information relating to all household
members, whether they are younger siblings or whether
they are children or stepchildren, respectively. People with
(step)children in the household were compared to those
without (step)children in the analyses.

Place of residence

On the basis of the information relating to the place of res-
idence (municipal code), a classification by political munic-
ipal size class was made. The following categories were
differentiated: rural (<5,000 residents), provincial (5,000
to <20,000 residents), urban (20,000 to <100,000 resi-
dents), and metropolitan (=100,000 residents). For the
regression analyses, the characteristic values of the vari-
ables were combined into two categories: rural versus other
places of residence.

Noise exposure

Only KiGGS Wave 2 asked about the noise exposure in the
flat/in the house (last twelve months). Eleven noise sources
were specified (e.g. street noise, noise by restaurants, noise
by family members). The participants were able to indicate
their exposure for each noise source on a five-point scale.
For the analyses, all participants, who had indicated a high
or very high exposure in the case of at least one noise source,
were assigned to the category ‘noise exposure’.

Pain

The children and adolescents in the KiGGS baseline study
indicated whether they had pain in the past three months
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(yes/no). Such information is not available for KiGGS
Wave 2.

Mental health

To assess mental problems, the Strengths and Difficulties
Questionnaire (SDQ) [41] was used in the KiGGS baseline
study, which captures four areas of concern (emotional
problems, behavioural problems, hyperactivity problems,
and problems in dealing with peers), which are aggregated
to a total score. This permits a classification of the results
into the ranges ‘abnormal’, ‘borderline’, and ‘normal’. For
the regression analyses, the characteristic values of the
variables were combined into two categories: Normal ver-
sus borderline or abnormal scores.

KiGGS Wave 2 focussed on depressive symptoms among
the adult participants. These symptoms were captured by
means of the Patient Health Questionnaire (PHQ-9), which
captures nine symptoms during the past two weeks using
a four-step response format (from ‘not at all’ to ‘almost
daily’). A moderate to severe symptomatology is present
in the case of scores above 10, a mild one in the case of
scores between 5 and 9 [42]. For the regression analyses,
the characteristic values of the variables were combined
into two categories: no depressive symptoms versus mild,
moderate, or severe symptoms.

2.3 Statistical methods

To answer the first question, the information from the par-

ticipants of the KiGGS baseline study (aged 11-17) and
KiGGS Wave 2 (aged 18-31) were evaluated descriptively
and examined for group differences using the chi-square

test. In the next step, the association between several vari-
ables and sleep problems is estimated based on odds
ratios by means of an adjusted logistic regression. The
odds ratio indicates the factor by which the statistical
‘chance’ of a health impairment (here: reporting sleep prob-
lems) is increased in one group compared to a reference
group. Sociodemographic and environmental variables
were included in Model 1. Mental health was additionally
considered in Model 2 (SDQ total score among children
and adolescents, and depressive symptoms (PHQ-9)
among the young adults). Among children and adolescents,
the question about pain was furthermore added. For the
third question, the information of those, who participated
in the survey twice, was analysed. Information relating to
sleep problems at two points in time at an interval of
approximately ten years was available from 3,567 people.
Transitions are shown descriptively.

Adjustment factors, which compensate for possible dis-
tortions of the sample due to selective repeated participa-
tion, were used in the statistical analyses [36, 43]. SAS (ver-
sion 9.4) and R (version 3.6.1) were used to analyse the
data, using survey procedures in order to take into account
the survey design and the adjustment. p-values of less than
0.05 are considered to be statistically significant.

3. Results

Sleep problems in childhood and adolescence

3,287 girls and 3,441 boys between the ages of 11 and 17
answered the question on sleep difficulties in the KiGGS
baseline study (2003-2006). The percentage of girls in the
sample is 48.9%. At the time of the baseline study, 6.6%
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22.0% of the

11- to 17-year-olds
and 19.6% of the
18- to 31-year-olds
suffered from
sleep problems.
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of children and adolescents lived in a family, which is
assigned to the low education group, 48.0% in a family
with medium, and 45.3% with high level of education. 5.7%
of children and adolescents had a one-sided, 15.2% a
two-sided migration background. 12.5% of participants
lived with only one parent, 73.9% lived with at least one
sibling in the household. 21.3% of children and adolescents
lived in rural municipalities, 26.0% in provincial, 29.5% in
urban, and 23.2% in metropolitan municipalities.

The prevalence of sleep difficulties in this group depend-
ing on sociodemographic and health variables can be seen
in Table 1. It is noteworthy that the prevalence of sleep dif-
ficulties varies significantly with sex and living conditions
of the children and adolescents (Table 1). Almost one quar-
ter of the girls (24.9%) reported sleep difficulties, and
19.2% of the boys. In families with a single parent, 27.9%
of participants reported sleep difficulties, versus 21.0% of
children and adolescents from couple households. For
other sociodemographic variables, such as, age of partic-
ipants, education of parents, a migration background, liv-
ing with siblings, or the size of the place of residence, no
significant differences related to sleep quality were found.

Experiencing sleep difficulties additionally varied with
pain conditions. 24.5% of children and adolescents, who
had pain in the last three months, reported difficulties
falling asleep and sleeping through the night (participants
without pain conditions: 13.2%). The risk for mental and
behavioural problems was also associated with sleep
problems: Children and adolescents with a borderline
(42.4%) or abnormal (47.9%) SDQ total score reported
sleep problems significantly more frequently than girls
and boys with normal SDQ total score (18.7%).

In a second step, these variables were included in a
logistic regression, the characteristic values of the vari-
ables were partly grouped for this purpose (see chapter 2.2
Operationalisation of the variables). In Figure 1, odds ratios
are plotted, thus probabilities for reporting difficulties falling
asleep or sleeping through the night. It became apparent
that growing up in the household of a single parent was
associated with the largest risk for a poor sleep quality
(OR=1.50, 95% Cl: 1.21-1.87). Sex ranks second: Among
girls, compared to boys, the risk for sleep difficulties was
increased significantly by the factor 1.44 (95% Cl: 1.24-1.67).
Living together with siblings ranks third. With siblings in
the household, the risk for poor sleep quality was likewise
increased (OR=1.21, 95% Cl: 1.03-1.43). A slight, but mar-
ginally significant influence became apparent in the case
of age. Additional features, such as migration background,
education group of the parents, or the place of residence
(rural or urban) had no influence in this analysis. When
performing the analyses separately for girls and boys, it
became apparent that among the girls, none of the included
variables is significantly associated with the self-reported
sleep quality. Among the boys, significantly increased odds
ratios resulted for poor sleep quality among those, who
grew up in the household of a single parent, lived with sib-
lings, and were in the younger age group (aged 11-13).

Two variables relating to health (mental abnormalities
and pain, Figure 2) were additionally included in a second
regression model. It becomes apparent that the risk of
reporting sleep problems is significantly higher when the
children and adolescents were affected by mental problems
(SDQ total problem score borderline or abnormal OR=2.89,
95% Cl: 2.39-3.49) or pain (OR=1.97, 95% Cl: 1.62—2,39).
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Table 1 Sleep problems
Prevalence of sleep problems in Female Male Total
11- to 17-year-old girls and boys according to % (95% CI) % (95% ClI) % (95% Cl)
sociodemographic and health variables 249  (23.2-26.7) 19.2  (17.6-20.9) 220  (20.8-23.2)
(n=3,287 girls, n=3,441 boys) Age group (in years)
Source: KiGGS baseline study (2003-2006) 11-13 252 (22.8-27.7) 222 (19.5-25.0) 23.6  (21.9-25.5)
14-17 247 (22.4-27.1) 173 (15.3-19.5) 209  (19.3-22.6)
Education group
Low 286  (21.9-36.4) 182 (13.1-24.7) 236 (19.3-28.6)
Medium 252 (22.5-28.0) 207 (18.3-23.4) 229  (21.1-24.8)
High 233 (20.9-26.0) 166 (14.4-19.0) 199  (18.3-21.6)
Migration background
i Without 244 (22.3-26.7) 186 (16.7-20.6) 215 (20.0-23.0)
Sex was an important One-sided 19.9  (14.2-27.1) 18.1  (12.5-25.5) 19.0  (15.0-23.7)
influencing factor, while Two-sided 292 (25.1-33.6) 225  (18.7-26.7) 25.7  (23.1-28.5)
. . Type of family
other sociodemographic With partner in the household’ 242 (22.4-26.0) 180  (16.4-19.7) 210 (19.8-22.3)
variables were of little Single parent 29.7  (24.8-35.2) 263 (21.5-31.8) 279  (243-31.3)
. Siblings in the household
Importance. None 239 (20.2-28.0) 159 (12.9-19.5) 19.9  (17.5-22.4)
At least one sibling 249  (23.0-26.8) 19.7  (17.8-21.7) 222 (20.9-23.6)
Place of residence
Rural (<5,000 R) 209  (16.6-26.0) 160  (11.9-21.0) 183 (15.1-22.1)
Provincial (5,000-<20,000 R) 240  (21.3-27.0) 179 (15.2-21.0) 209 (18.9-23.1)
Urban (20,000-<100,000 R) 260  (22.4-29.9) 19.9  (17.0-23.2) 229 (20.6-25.4)
Metropolitan (=100,000 R) 27.5  (24.7-30.5) 224 (19.2-25.8) 249  (23.0-26.8)
Pain in the last three months
No 4.1 (10.9-17.9) 126 (10.4-15.2) 132 (11.2-15.3)
Yes 270  (25.1-29.1) 217 (19.8-23.7) 245  (23.1-25.9)
SDQ total problem score
Normal 20.7  (18.9-22.6) 16.9  (15.3-18.7) 18.7  (17.5-20.0)
Borderline 454 (40.3-50.7) 382 (31.5-45.4) 424 (37.9-46.9)
Abnormal 54.7  (42.6-66.3) 383 (25.4-53.0) 479  (39.3-56.6)

Vincl. with the grandparents, foster parents, placement in a home
Cl=confidence interval, R=residents, SDQ=Strengths and Difficulties Questionnaire
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Figure 1

Odds ratios for sleep problems among

11- to 17-year-old girls and boys according
to sociodemographic variables

(n=3,287 girls, n=3,441 boys)

Source: KiGGS baseline study (2003—2006)

Figure 2

Odds ratios for sleep problems among

11- to 17-year-old girls and boys according to
sociodemographic and health variables
(n=3,287 girls, n=3,441 boys)

Source: KiGGS baseline study (2003—2006)

Journal of Health Monitoring 2022 7(S2)

Social, health-related, and environmental factors influencing sleep problems of children, adolescents and young adults

Sex: female vs. male - . e
Age group: 11-13 years vs. 14-17 years - —e—
Education group: low vs. high - F——¢——
Education group: medium vs. high - —e—i
Migration background: one-sided vs. without - F—¢——
Migration background: two-sided vs. without - H—e—
Type of family: single parent vs. with partner in the household - ;. —e—
Siblings in the household: at least one sibling vs. none - —e—
Place of residence: provincial, urban, and metropolitan vs. rural - —e—
I
0.5 1.0 1.5 2.0 2.5 3.0 3.5

When performing the analyses separately for girls and boys,
the large influence of the health variables on sleep quality
is confirmed. Odds ratios for sleep difficulties in the case
of mental problems were even slightly higher among girls
than among boys.

Sleep problems in young adulthood

3,384 women and 2,688 men between the ages of 18 and 31
answered the question on sleep difficulties in KIGGS Wave 2
(2014—2017). All participants had already participated in

Odds Ratio

the baseline study, some had answered the sleep questions
themselves (11- to 17-year-olds). The percentage of the
women in this group is 55.7%. 15.1% of the participants
were assigned to the low education group at the time of
the follow-up survey, 63.8% to the medium, and 21.1% to
the high education group. In response to the question
relating to the vocational training or occupation-related liv-
ing situation, 49.8% of the respondents indicated a full-time
employment. 43.3% were employed part-time, and 6.9%
performed unpaid work or were not employed at the time

Sex: female vs. male - L —e—i
Age group: 11-13 years vs. 14—17 years - ! —eo—i
Education group: low vs. high - —e—
Education group: medium vs. high - ITH
Migration background: one-sided vs. without - l—’—:—'
Migration background: two-sided vs. without - F—eo—
Type of family: single parent vs. with partner in the household - | —e—f
Siblings in the household: at least one sibling vs. none - —e—
Place of residence: provincial, urban, and metropolitan vs. rural - —e——1
Pain in the last three months: yes vs. no - | —e—1
SDQ total problem score: borderline/abnormal vs. normal - | ; ® {
I
0.5 1.0 1.5 2.0 2.5 3.0 3.5

Odds Ratio

SDQ=Strengths and Difficulties Questionnaire
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Pain, noise, and mental
problems increased the
probability for sleep
problems.
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of the survey. 6.1% of the young women and men had a
one-sided, 10.5% had a two-sided migration background.
27.2% of the respondents lived with a partner, 6.2% with

(step)children in the household. 15.7% of the respon-

dents lived in rural, 25.1% in provincial, 26.4% in urban,
and 32.8% in metropolitan municipalities.

The result pattern already described for children and ado-

lescents was also reflected in young adulthood (Table 2):
Young women reported sleep difficulties significantly more
frequently than young men (26.2% vs. 13.3%). The level of
education was also relevant: With a prevalence of 14.2%,
young adults from the high education group had sleep
problems significantly more rarely than people with medium
(20.0%) or low education level (23.5%). As already among
the 11- to 17-year-olds, a migration background and the age

also did not play a role among the 18- to 31-year-olds. Liv-

ing with a partner was likewise not relevant but living with
children was: 35.2% of those, who lived with children in the
household, reported difficulties falling asleep or sleeping
through the night, compared to 17.9% young adults in
childless households. A sex-differentiated analysis showed
a significant difference for women, not for men. However,
this could also be related to the small group size, because
only a small portion of men between the ages of 18 and 31
lived with children in the household and the confidence
interval is correspondingly large. There were no significant
differences for the size of the place of residence in relation
to sleep quality.

Noise exposure predictably had a significant effect:
31.3% of those suffering from noise exposure indicated
being affected by sleep problems. In the group of those,
who were not affected by noise, this number was only 16.5%.

A particularly pronounced effect became apparent for
depressive symptoms: More than half of the young adults
with moderate to severe symptoms (50.6%) suffered from
sleep problems, compared to 23.8% with mild, and 6.2%
without symptoms.

In a second step, these variables were included in a
logistic regression. The characteristic values of the vari-
ables were partly grouped before they became part of the
model (see chapter 2.2 Operationalisation of the variables).
Odds ratios and confidence intervals are plotted in Figure 3.

Compared to children and adolescents, significant con-
nections to the sleep quality resulted among young adults
in the case of significantly more variables. Sex had the
strongest connection: Compared to men, women had more
than twice the risk of reporting sleep difficulties (OR=2.39,
95% Cl:1.91-2.99). Participants with high or very high noise
exposure also reported sleep problems more than twice as
frequently as people, who are not affected by noise
(OR=2.16, 95% Cl: 1.67—2.79). A significantly increased
risk was also determined for young adults with low edu-
cation level compared to high education level (OR=1.73,
95% Cl: 1.15—2.59). Additional significant influencing fac-
tors were the working conditions (full-time vs. no employ-
ment, with a higher risk for people without employment)
and children in the household (with a higher risk when liv-
ing with children). When performing the analyses sepa-
rately for women and men, there are partly shifts in the
significance of the influencing factors (data not shown).
Among women, the influence of education on sleep quality
was highest, followed by noise exposure and living situa-
tion. Hardly any significant connections followed among
men: Only noise exposure was connected with sleep quality.
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Table 2

Prevalence of sleep problems among

18- to 31-year-old women and men according to
sociodemographic, environmental, and health
variables (n=3,384 women, n=2,688 men)
Source: KiGGS Wave 2 (2014-2017)
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Sleep problems
Female Male Total
% (95%Cl) % (95% Cl) % (95% Cl)
26.2  (23.9-28.6) 13.3 (11.5-15.4) 19.6 (18.1-21.2)
Age group (in years)
18-24 262 (23.4-29.1)| 116 (9.7-13.9)| 18.7 (16.9-20.6)
25-31 262 (22.8-29.9)| 15.4 (12.3-19.1) | 20.7 (18.3-23.2)
Education group
Low 376 (30.7-45.1)| 12.8 (9.2-17.6)| 235 (19.9-27.5)
Medium 268 (23.9-29.9)| 13.5 (11.0-16.3)|  20.0 (18.0-22.2)
High 16.5  (13.1-20.6)| 11.6 (8.2-16.2)| 142 (11.7-17.2)
Professional status
Full-time (incl. military service, voluntary social year) 19.9 (17.3-22.8) 13.3 (10.9-16.1) 16.1 (14.3-18.1)
Part-time (incl. mini job, pupil, student, trainee) 27.5 (23.9-31.4) 10.7 (8.5-13.5) 19.6 (17.4-22.0)
Unpaid work/no employment 451 (37.6-52.7)| 25.0 (16.0-36.8) | 37.6 (31.8-43.8)
(e.g. unemployed, homemaker, parental leave)
Migration background
Without 241 (21.9-26.4)| 12.8 (10.8-15.1)| 183 (16.7-19.9)
One-sided 266 (19.4-353)| 6.7 (9.6-27.4)| 213 (15.7-28.2)
Two-sided 341 (27.5-415)|  14.0 (9.7-19.7)| 239 (19.9-28.3)
Living with partner
Yes 271 (233-312)| 129 9.5-17.2)| 212 (18.5-24.2)
No 259 (23.1-28.8)| 13.5 (11.4-16.0)|  19.0 (17.2-20.9)
Child(ren) in the household
Yes 39.2  (31.6-47.4) 23.7 (13.2-38.8) 35.2 (28.7-42.3)
No 240 (21.7-26.4)| 126 (10.8-14.7)| 17.9 (16.4-19.6)
Place of residence
Rural (<5,000 R) 228 (18.8-27.4)| 137 (9.3-19.7)| 17.9 (14.5-22.0)
Provincial (5,000-<20,000 R) 210 (16.9-25.8)| 106 (7.8-142)| 15.6 (13.0-18.5)
Urban (20,000-<100,000 R) 276  (23.3-32.4)| 141 (11.1-17.8)| 206 (17.8-23.7)
Metropolitan (=100,000 R) 300 (26.1-34.2)| 147 (11.1-19.2)| 225 (19.8-25.3)
Noise exposure
Yes 39.3  (33.2-45.7) 23.0 (18.0-28.8) 313 (27.1-35.8)
No 227 (20.6-25.0)| 10.7 (8.9-12.9)| 165 (15.0-18.1)
Depressive symptoms (PHQ-9)
None (PHQ-9: 0-4) 96 (7.7-12.0)| 3.6 (2.5-5.3)| 6.2 (5.1-7.6)
Mild (PHQ-9: 5-9) 289 (25.2-33.0)| 18.1 (143-22.7)| 238 (21.1-26.7)
Moderate to severe (PHQ-9: 10-27) 58.6  (53.0-63.9)| 39.9 (32.3-48.0)| 506 (46.2-55.0)

Cl=confidence interval, R=residents, PHQ-9=Patient Health Questionnaire
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Figure 3

Odds ratios for sleep problems among

18- to 31-year-old women and men according
to sociodemographic variables

(n=3,384 women, n=2,688 men)

Source: KiGGS Wave 2 (2014-2017)

43.8% of the girls and 23.1%
of the boys, who were
affected by sleep difficulties,
also indicated sleep
problems as young adults.

Figure 4

Odds ratios for sleep problems among

18- to 31-year-old women and men according to
sociodemographic variables and mental health
(n=3,384 women, n=2,688 men)

Source: KiGGS Wave 2 (2014-2017)
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Sex: female vs. male - X e
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Education group: medium vs. high - I —e—
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Professional status: unpaid work/no employment vs. full-time - ! ' . {
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I
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A variable relating to mental health was additionally
included in a second regression model: Mild to severe
depressive symptoms according to PHQ-g (Figure 4). It
became clear that the risk of sleep difficulties is significantly
higher when the young adults report depressive symptoms

Odds Ratio

performing the analyses separately for women and men,
the large influence of mental health on the sleep quality is
confirmed. The odds ratios for sleep difficulties in the case
of mental problems were even slightly larger among men
than among women (data not shown).

in the last two weeks (OR=6.79, 95% Cl: 5.25-8.79). When

Sex: female vs. male -

Age group: 18-24 years vs. 25-31 -

Education group: low vs. high -

Education group: medium vs. high -

Professional status: part-time vs. full-time -

Professional status: unpaid work/no employment vs. full-time -
Migration background: one-sided vs. without -

Migration background: two-sided vs. without -

Living with partner: yes vs. no -

Child(ren) in the household: yes vs. no -

Place of residence: provincial, urban, and metropolitan vs. rural -
Noise exposure: yes vs. no -

Depressive symptoms (PHQ-9): mild/moderate to severe vs. none -

-0.5 1.0 2.5 4.0 5.5 7.0 8.5

Odds Ratio
PHQ-9=Patient Health Questionnaire
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Figure 5

Prevalence of sleep problems

at two survey points

(11- to 17-year-olds and 21- to 31-year-olds;
n=1,989 female, n=1,578 male)"

Source: KiGGS baseline study (2003-2006),
KiGGS Wave 2 (2014-2017)

Table 3

Prevalence of sleep problems

at two survey points — transitions

(11- to 17-year-olds and 21- to 31-year-olds;
n=1,989 female, n=1,578 male)

Source: KiGGS baseline study (2003-2006),
KiGGS Wave 2 (2014-2017)
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Due to the fact that the participants in the KiGGS base-

line study were asked to participate in the KiGGS study in

the long term, it was possible to combine information relat-

ing to the sleep behaviour in childhood or adolescence,
respectively, with the information in young adulthood from
3,567 participants. Those, who had answered the questions
on sleep quality at both survey points, thus were at least
eleven years old during the KiGGS baseline study, were
included in the following analysis.

It became apparent that the majority (65.3%) reports
sleep problems neither during the KiGGS baseline study
nor about ten years later (Figure 5). 14.9% report sleep
problems at the first survey point and no longer during
young adulthood. A slightly smaller group experienced a
worsening: Approximately every eighth participant reports
sleep difficulties for the first time in KiGGS Wave 2 (11.8%).
8.0% of the survey participants were affected by sleep prob-
lems at both survey points. 43.8% of young women, who
reported sleep difficulties as children and adolescents, also
had sleep problems as young adults, this number was only
23.1% among young men (total of 34.8%).

As also during the analyses relating to influencing fac-
tors, it became apparent that sex plays an important role
(Table 3). The group without sleep difficulties at both sur-
vey points is smaller among female participants than

KiGGS baseline study KiGGS Wave 2

n=2,798 no sleep difficulties no sleep difficulties n=23877
KiGGS baseline study KiGGS Wave 2
n=769 sleep difficulties sleep difficulties n=690

* Transitions sleep difficulties/no sleep difficulties are specified in KiGGS baseline study and
sleep difficulties/no sleep difficulties in KiGGS Wave 2

among male participants (60.1% vs. 70.5%). The oppo-
site applies in the case of the group with sleep problems
at both survey points. More than every tenth female par-
ticipant reported sleep difficulties in the KiGGS baseline
study and KiGGS Wave 2 (11.3%). Among young men,
this only affected every twentieth (4.6%). Among those,
who cross over into the other group, there were also dif-
ferences between the sexes. Among women, the percent-
ages of those with better and worse sleep quality at the
second survey point were identical. Among young men, the
group with better sleep during KiGGS Wave 2 was larger.

Sleep problems in the Sleep problems in Female Male Total
KiGGS baseline study KiGGS Wave 2 % (95% CI) % (95% Cl) % (95% Cl)
Yes Yes 11.3 (9.5-13.7) 4.6 (3.2-6.0) 8.0 (6.8-9.2)
Yes No 145 (12.6-16.5) 15.3  (13.0-17.7) 14.9  (13.3-16.5)
No Yes 141 (12.0-16.2) 9.6 (7.9-11.3) 11.8  (10.4-13.2)
No No 60.1  (57.3-63.0) 70.5 (67.6-73.3) 65.3  (63.2-67.3)

Cl = confidence interval
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4. Discussion

The results show that sleep difficulties in childhood, ado-

lescence, and young adulthood are common. Almost one

quarter of 11- to 17-year-olds reported suffering from diffi-

culties falling asleep or sleeping through the night. In
young adulthood (age 18 to 31), sleep problems were also
common with a prevalence of almost 20%. Even if no

statements can be made as to what extent these are tran-

sient phenomena without need for treatment or clinically
significant sleep disorders, the results deserve attention.
In light of the fact that insufficient sleep is not only relevant

for the subjective well-being but is associated with numer-

ous physical and mental adverse effects as well as with
limited cognitive functioning and performance, potential

for the promotion of health and prevention can be recog-

nised here. However, sleep is currently hardly a topic for
public health [32]. While sleep has meanwhile been added
as topic into the Healthy People Plan [44] in the United
States, which defines the national health promotion goals,
there is a lack of a corresponding attention for this topic
in Germany.

In the evaluation along sociodemographic features, the
significant difference between the sexes is noticeable in
both examined groups: Girls and young women reported
sleep difficulties significantly more frequently than boys

and young men — a pattern, which is confirmed in numer-
ous other surveys (e.g. in DEGS1 [26]). Being a single par-

ent s also associated with a higher prevalence of childhood

sleep difficulties. Associations could not be shown for addi-
tional sociodemographic variables (age, education of par-

ents, migration background, siblings).

Similar patterns were also reflected in young adult-
hood, but biographic changes need to also be considered
because over one quarter lived with a partner, and over
six percent lived with child(ren). While living in a part-
nership is not relevant in the context at hand, living with
— presumably small — children increased the risk for sleep
difficulties. The fact that women are affected by this sig-
nificantly more frequently reflects the still common gen-
dered division of labour in families, according to which
women are responsible for taking care of children more
frequently [45]. This is also reflected in other health indi-
cators. For instance, women with child(ren) in young
adulthood assess their subjective health to be worse than
childless women [45].

The regression analyses showed that a plurality of factors
influences sleep. For instance, a significant influence of noise
on the sleep quality was apparent among the young adults.
This supports the considerations of resorting to socio-
economic models, which do not only take into account the
individual sleep behaviour but also interpersonal, environ-
mental, and social factors, in promoting healthy sleep [22].

The high significance of health-related variables was also
reflected in the regression analyses. Pain conditions veri-
fiably increased the risk for sleep problems, but the impor-
tance of limited mental health for the sleep in both groups
is particularly striking (among children and adolescents
assessed with SDQ, among young adults based on depres-
sive symptoms). The direction of the association, however,
is unclear in the analyses at hand. International surveys
suggest the conclusion that a bidirectional connection is
to be assumed. For instance, Quach et al. [46] show in an
Australian longitudinal study that kindergarten-age sleep

[ |« [ ]]

FOCUS



Journal of Health Monitoring

Journal of Health Monitoring 2022 7(S2)

Social, health-related, and environmental factors influencing sleep problems of children, adolescents and young adults

disorders can lead to internalising (e.g. depression, anxiety)
and externalising disorders (e.g. behavioural problems) in

later years, and externalising (but not internalising disor-

ders) can result in sleep disorders. Touchette et al. [47] also

show that a poor sleep quality at the age of ten is associ-

ated with a higher prevalence for externalising problems
20 years later. Mental disorders, however, can also be the
cause for sleep disorders, for instance during a treatment
with methylphenidate in the case of an attention deficit/
hyperactivity disorder (ADHD) [48].

Even though the majority of the respondents did not
have any sleep problems at both survey points, at least one
third of those, who reported difficulties falling asleep and
sleeping through the night as children or adolescents, also
indicated sleep problems as young adults. The data at hand
does not allow a real longitudinal examination, but inter-
national surveys substantiate a high persistence [35]. It is
also noteworthy here that young women are more vulner-
able: Among them, the percentage of those, who reported
sleep problems at both points in time, was twice as large
as among young men.

Strengths and weaknesses

With KiGGS, there is a representative dataset, which meets
high methodological standards and which makes it possi-
ble to make differentiated statements. Some limitations
must be mentioned nonetheless. For instance, disrupted
sleep was only captured with a few items, additionally with
different questions at both survey points. The same applies
for the influencing factors considered in the analyses. Here,
different questions were also asked at different points.
Only a first impression of the set of problems can be

given with this. Due to the high public health relevance, it
is thus advisable to perform a comprehensive survey, which
captures sleep (problems) and influencing factors in a dif-
ferentiated manner. For the systematisation, it lends itself
here to plan such a survey on the basis of the socioeco-
nomic models and to additionally take into account the
interactions of the influencing factors.

A further limitation is that sleep problems were assessed
only from a subjective perspective. The degree of adverse
effect caused by the problems was not captured, and a
comparison with clinical diagnoses was also not made.
Even though the subjective perception of sleep problems
is a significant factor influencing well-being, the congru-
ence of subjective assessments and objective findings
deserves attention.

With the data at hand, statements can be made at two
survey points. It has to remain open thereby, how sleep
and sleep problems have developed between these points.
Even though international surveys provide indications
towards a high persistence of sleep disorders, actual lon-
gitudinal statements are not possible with the KiGGS data-
set. It also lends itself here to conduct additional surveys
in longitudinal perspective.

In summary, it is important to note that it was possible
to show first indications of the relevance of sleep problems
of children and adolescents by means of the KiGGS data.
The high prevalence shows that healthy sleep deserves
more attention as public health topic. A mere teaching of
sleep-relevant behaviour falls short thereby. On the con-
trary, interventions must also take into account the social,
health, and environmental factors, in order to improve the
sleep health of the general public.
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