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Abstract 

Diagnostically defined insomnia is prevalent, persistent, and associated with a range of negative 

outcomes in childhood and adolescence. To inform prevention and treatment, we need to identify 

relevant predictors that can be addressed in such intervention efforts. Therefore, a systematic 

search for longitudinal studies involving child and adolescent samples (ages 4 to 19) examining 

predictors of diagnostically defined insomnia adjusted for previous insomnia was conducted. The 

search identified 6,419 studies, resulting in 6 included papers involving 5 samples (n = 9,949) 

conducted in 5 different countries (the US, New Zealand, Norway, China, and Japan). Few 

longitudinal studies investigated the predictors of diagnostically defined insomnia in children 

and adolescents, and insomnia is rarely defined according to diagnostic manuals. The results 

suggested that poor mental health (most notably depression) and female sex may be involved in 

the etiology of diagnostically defined insomnia. Stress might be the most modifiable factor 

identified. However, the diversity of the predictors studied in previous reports combined with the 

lack of replication prevent any firm conclusions from being drawn. This review serves as a 

summary of the best available evidence. 

 

Keywords: Disorders of Initiation and Maintenance of Sleep, Insomnia, Predictors, Children, 

Adolescents, Community Samples 

 

Abbreviations 

ADHD  Attention-deficit/hyperactivity disorder 

CI  Confidence intervals 

DSM  Diagnostic and Statistical Manual of Mental Disorders 
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ICD  International Statistical Classification of Diseases 

ICSD   International Classification of Sleep Disorders 

Kw  Weighted kappa 

MDD  Major depressive disorder 

SES  Socioeconomic status 
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1 Introduction 

A large proportion of children (17-36%) and adolescents (14-22%) have difficulties initiating or 

maintaining sleep  [1-7]. Sleep-onset difficulties in early adolescence are increasing in Europe 

[8], representing a heavy financial burden on the healthcare system [9], especially when sleep 

problems persist, which they typically do [6, 10-12]. Because problematic sleep is linked to an 

increased risk of subsequent emotional, physical, behavioral, and cognitive problems in children, 

adolescent and adults [13-17], knowledge of its determinants is important to aid preventive and 

treatment efforts. According to one of the most influential models of insomnia, the 3P behavioral 

model [18] predisposing, precipitating and perpetuating factors contribute to the development 

and maintenance of the disorder. Predisposing factors (e.g., personality, temperament) make 

some individuals more vulnerable to insomnia and in combination with precipitating factors, 

typically threatening or stressful stimuli (e.g., family conflicts) may lead to the threshold of 

insomnia to be surpassed. Perpetuating factors are typically maladaptive coping strategies (e.g., 

daytime napping, excessive time in bed) and maladaptive conditioning to the bed/bedroom. 

Previous reviews of children [19] and adolescents [20] have addressed the associations between 

such determinants and sleep problems in general. However, due to the correlational nature of the 

relationships studied in these reviews, the direction of the influence could not be determined. 

Because medical decisions are based on diagnoses, the use of diagnoses in research conforms to 

the medical decision-making process. Moreover, general sleep complaints may not warrant 

clinical attention because such difficulties often lack the severity, duration, intensity, or 

associated impairment that is a defining feature of formal clinical diagnoses, such as insomnia 

(i.e., “chronic insomnia”, “insomnia disorder” or “non-organic insomnia” depending on the 

diagnostic manual used  [21-23]). Hence, specifically identifying factors predictive of 
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diagnosable insomnia is valuable. One narrative review addressed insomnia (i.e., ranging from 

symptoms of insomnia to diagnostically defined insomnia) and its predictors in adolescence [24]. 

However, this review was not based on a systematic literature review and only focused on a 

selected set of risk factors (i.e., sex, puberty, electronic media use, school stress, and caffeine 

consumption). Thus, there is a need to cast a wider net and systematically identify all relevant 

and reported predictors of diagnosable insomnia among children and adolescents. During 

adolescence sleep changes by several mechanisms which may lead to poorer sleep. In terms of 

biological factors delay of the circadian rhythm [25] and a slower build-up of sleep pressure [26] 

in the context of stable school start times often leads to curtailed sleep. In addition, potential 

sleep disturbing environmental factors such as electronic media use [27] , and intake of 

caffeinated energy drinks [28] seem to increase during adolescence. Also, emotional factors, 

such as academic stress, which is common in adolescence, has been associated with sleep 

impairment [29].  

However, defining and examining the etiology of insomnia in children and adolescents is 

challenging for several reasons. (1) The criteria applied to diagnostically defined insomnia have 

varied across previous editions of the Diagnostic and Statistical Manual of Mental Disorders 

(DSM) and the International Classification of Sleep Disorders (ICSD) [30, 31]. Nevertheless, the 

most recent diagnostic manuals specify childhood insomnia phenotypes and concur that the core 

symptoms cause clinically significant distress or daytime impairment due to difficulties initiating 

and/or maintaining sleep and/or early-morning awakenings with an inability to return to sleep 

and occur at least 3 times a week (henceforth, such diagnostically defined insomnia is termed 

“insomnia”) [21-23]. However, most previous research focused on difficulties in initiating and/or 

maintaining sleep without considering the frequency per week, duration in months and 
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distress/daytime impairment caused and, thus, failed to fully consider all diagnostic criteria. (2) 

A widely held view among many clinicians and researchers has been that insomnia is secondary 

to medical or mental disorders [32]. Consequently, insomnia has tended to be trivialized or 

ignored, with interventions focusing on the “primary” disorder despite the tendency for 

symptoms of insomnia to persist as a residual symptom [33] and sleep problems to forecast 

subsequent problems [14, 34, 35]. A likely consequence for insomnia research is that studies 

have mainly viewed insomnia as a result of other disorders or excluded insomnia comorbid with 

other disorders. (3) Few longitudinal studies exist, which is problematic because knowledge 

regarding the directions of associations without the ability to adjust for insomnia at baseline is 

limited. The latter is important because previous insomnia is a well-established risk factor for 

future insomnia [36] and common genetic factors play a certain role in the etiology of insomnia 

and other psychopathologies (i.e., depression and overanxious disorder) [37, 38]. Thus, failing to 

control for insomnia at baseline typically leads to inflated effect estimates of included predictors, 

and such studies carry a higher risk of being biased by confounding (i.e., confusion of effects) 

[39]. (4) Studies including proxies for insomnia have mainly applied surveys, which is 

understandable for practical and cost-effectiveness reasons. However, surveys lack diagnostic 

precision, often suffer from psychometric limitations [40] and typically resort to composite 

scores with rather arbitrary cutoffs. Although we recognize the helpful role of composite scores 

when examining group differences for broad purposes, their use is difficult to defend in rigorous 

research aiming to inform clinical practice and, therefore, requiring higher precision when 

measuring intricate psychological constructs, such as insomnia [41, 42]. Although objective 

measurements are often considered the gold standard in sleep assessment, such methods are 

inadequate when assessing insomnia because these methods do not measure the subjective 
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experience of sleep (e.g., problems initiating sleep), which is the heart of the problem and 

essential according to the diagnostic criteria of insomnia [21, 22]. (5) Although reviews have 

addressed problematic sleep in patients with developmental disorders, such as autism [43] or 

attention-deficit/hyperactivity disorder [44, 45], most children with psychiatric disorders are not 

referred to treatment. Referrals are influenced by a range of factors in addition to the need for 

treatment [46]; hence, findings based on clinical populations may not generalize well to the 

general population. 

In summary, previous studies and reviews have not consistently adhered to the diagnostic 

criteria and differ in terms of design (e.g., samples and adjustment for baseline insomnia) and 

methods (e.g., assessments, criteria used, and predictors included). Therefore, the research 

landscape of childhood insomnia is complex, and the etiology of diagnosable insomnia is 

unclear. Because such knowledge is needed to inform prevention and treatment, the present work 

aimed to systematically review longitudinal research examining all reported predictors of 

diagnostically defined insomnia in community samples of children and adolescents (aged 4 to 19 

years). 

 

2 Material and methods 

This inquiry represents a systematized review [47] including several, but not all (i.e., only one 

insomnia review), elements of a systematic review process. A meta-analysis was deemed 

inappropriate due to the few included studies and inconsistent reporting of predictors. The 

PRISMA guidelines [48] were followed when possible (checklist is provided in the online 

supplement). 
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2.1 Literature search 

A systematic search process was conducted based on scoping review techniques [49] using the 

following databases: Scopus (Elsevier), Web of Science (ISI), Medline (Ovid), PsycINFO 

(Ovid), and Psychology and Behavioral Sciences Collection (EBSCO). The initial search process 

was performed by two research librarians (SSol and MRJ) with expertise in searching academic 

databases. The search terms are displayed in Table 1 and were grouped into the following three 

search strings capturing the main aspects of the review: (i) insomnia in (ii) children and 

adolescents and (iii) longitudinal/prospective studies. The search strings were customized to each 

database and, therefore, slightly differed among the databases (available in the online 

supplement, Table S1). To reduce the number of irrelevant hits and increase the accuracy of the 

searches, a proximity operator was used. The search was last updated on September 20, 2020. 

Outcome Age group Design/method 

(insomnia OR insomnias OR "Sleep 

onset insomnia" OR "Night waking 

insomnia" OR "Sleep onset insomnias" 

OR "Night waking insomnias" OR "Late 

insomnia" OR "Middle insomnia" OR 

"Early insomnia" OR "Sleep disorder" 

OR "Sleep disorders" OR "Sleep 

disturbance" OR "Sleep problem*" OR 

"Behavioral insomnia*" OR "Sleep onset 

latency" OR "Night waking" OR "sleep 

initiation and maintenance") 

(toddler OR preschool 

OR toddlerhood OR 

children OR childhood 

OR preadolescent OR 

preadolescence OR 

"School age*" OR 

paediatric OR pediatric 

OR youth OR child OR 

adolescent OR 

adolescence) 

(longitudinal OR 

follow-up OR "Follow-

up study" OR "Follow-

up studies" OR 

prospective OR course 

OR stability OR 

continuity OR "Over 

time" OR forecast OR 

predict*) 

Table 1. Search terms used to capture the main aspects of the review 

Note. These search terms formed the basis of the database-specific search strings shown in Table 

S1. 

 

2.2 Inclusion/exclusion criteria 
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The inclusion criteria included (i) peer-reviewed articles (ii) available in English with a (iii) 

longitudinal design that (iv) included community samples of children and adolescents with (v) a 

mean age at follow-up between 4 and 19 years and (vi) diagnostically defined insomnia as the 

outcome (i.e., insomnia according to the DSM, ICSD or International Statistical Classification of 

Diseases and Related Health Problems (ICD) criteria). Additional inclusion criteria included (vii) 

the reporting of predictors of insomnia while (viii) controlling for insomnia at baseline/previous 

waves. Thus, studies were excluded if the sample consisted of a clinical population (e.g., 

developmental disorders, mental/medical conditions, or patients) due to limited generalizability. 

Furthermore, intervention studies were excluded because the aim was to summarize predictors of 

insomnia development and persistence rather than evaluate the effectiveness of interventions. 

Notably, given the above reasoning (i.e., Introduction), objective measures of sleep were 

excluded. 

 

2.3 Coding and article selection 

As illustrated in Fig. 1, 6,419 identified studies formed the basis of the article selection process. 

After removing the duplicates (n = 2,050), two-thirds of the titles and abstracts (n = 2,972) were 

screened and coded by the two research librarians conducting the search (SSol and MRJ). 

However, due to the excused absence of SSol, the remaining abstracts were screened by MRJ 

and LB (n = 1,397). All three screeners were trained in applying the inclusion/exclusion criteria 

and blinded to each other’s coding. The screeners had the opportunity to flag articles as 

‘include’, ‘maybe’ or ‘exclude’ (Table S2). Because using unweighted kappa is inappropriate for 

continuous-ordinal scales [50], we calculated weighted kappa with quadratic weights (Table S2) 

[51, 52] using an online calculator [53]. The interrater agreement between both MRJ and SSol (n 
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= 2,972; 71% agreement; kw = .29, 95% CI: .26 to .32) and MRJ and LB (n = 1,397; 89% 

agreement; kw = .36, 95% CI: .28 to .44) was fair. However, the magnitude of kappa is sensitive 

to skewed rater disagreement and unbalanced prevalence [50]. As illustrated by the contingency 

table (Table S2), there was skewed rater disagreement between MRJ and SSol, and prevalence 

bias was present in both coding pairs because of the few eligible studies. To illustrate the 

possible effect of such bias, we used a prevalence- and bias-adjusted kappa-ordinal scale 

calculator [54], which yielded estimates of substantial and almost perfect agreement between the 

two respective screening pairs (.69 and .87; Table S2). 
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Fig. 1. Flow chart of the screening and selection process. 

 

Note. Exclusions due to ‘article format’ include abstract only, conference presentations, 

dissertations, non-English studies, studies with full text not available, and non-peer-reviewed 

studies. ‘Incorrect design’ includes cross-sectional studies, review papers and studies with no 

predictors of insomnia. 
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To ensure that no relevant articles were excluded, all articles categorized as ‘maybe’ or 

‘include’ by one screener (n = 1,163) underwent a second review by a coder with insomnia 

expertise (JFM; not blinded). This review resulted in 229 full-text requests, and after reviewing 

these articles, 208 articles were excluded due to the reasons displayed in Fig. 1 (e.g., outside the 

age range, incorrect design, or sleep problems other than insomnia). The remaining 21 studies 

were evaluated by two reviewers (SSte and JFM). Because only two papers from one study fully 

complied to the inclusion criteria [55, 56], we included four additional longitudinal studies that 

had minor deviations in the insomnia measures or analysis. These four studies address the core 

symptoms of insomnia and their frequency and duration and adjusted for previous insomnia, but 

three studies did not include symptoms of daytime impairment in their insomnia measure 

(hereafter, termed “insomnia without daytime impairment”) [57-59], and one study used a 

weaker than ideal adjustment of baseline insomnia [60]. This process led to the inclusion of 6 

papers. 

 

2.4 Data extraction 

All included studies reported one or more factors statistically significantly associated with 

insomnia outcomes using crude and adjusted odds ratios (ORs). In the current review, we report 

all estimates from multivariate analyses that may provide information regarding the etiology of 

insomnia regardless of their status as covariates, control variables or risk factors. 

 

2.5 Quality of the included studies 

To assess the quality of and risk of bias in the included studies, we used the Newcastle-Ottawa 

scale for cohort studies [61] as illustrated with stars in Table 2.
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Authors Setting Age at 

baseline 

and 

follow-

up 

Prospective 

sample size 

(% female) 

Selection 

(maximum 

4 stars) 

Comparability 

(maximum 2 

stars) 

Outcome 

(maximum 

3 stars) 

Insomnia 

outcome 

(% with 

outcome) 

Covariates 

(as reported by 

the authors) 

Significant 

predictors in 

multivariate 

analyses adjusted 

for previous 

insomnia (other 

variables in the 

multivariate model) 

 

Adjusted/ 

multivariate 

odds ratio 

(95% CI) 

Roberts et 

al. [55] 

Houston, 

US 

11-17 y 

and 1 y 

later 

3,134 

(49%) 

**** * ** Incidence 

of DSM-

IV 

insomnia 

with 

(5.5%) and 

without DI 

(13.9%) 

Age, sex, 

family 

income, ethnic 

status, 

physical 

health 

functioning, 

mental health 

functioning, 

life stress 

Of insomnia without 

daytime impairment 

Female sex 

Age 

Somatic health 

limitations 

Life satisfaction 

 

 

1.31 (1.07-

1.58) 

0.72 (0.57-

0.91) 

1.33 (1.09-

1.63) 

 

1.73 (1.34-

2.23) 

         Perceived mental 

health 

1.46 (1.11-

1.93) 

         Depressed mood 1.25 (1.02-

1.53) 

         School stress 1.84 (1.39-

2.43) 

         Father stress 1.58 (1.19-

2.10) 

         Of insomnia with 

daytime impairment 

 

         Female sex 1.91 (1.35-

2.69) 

         Somatic health 

limitations 

2.12 (1.45-

3.10) 

         Life satisfaction 1.65 (1.11-

2.45) 

         Perceived mental 

health 

1.82 (1.17-

2.84) 
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         School stress 2.93 (1.61-

5.32) 

         School stress 5.01 (2.75-

9.13) 

         Ethnicity, family 

income, perceived 

somatic health, 

impact of somatic 

illness, neighborhood 

stress, mother stress 

All 

nonsignificant 

           

Roberts 

and Duong 

[56] 

Houston, 

US 

11-17 y 

and 1 y 

later 

3,134 

(49%) 

**** * ** Incidence 

of DSM-

IV 

insomnia 

with 

(5.5%) and 

without DI 

(13.9%)  

Age, sex, 

family income  

Of insomnia without 

daytime impairment 

Depressive 

symptoms 

Of insomnia with 

daytime impairment 

 

 

1.39 (1.14-

1.68) 

         Major depression 2.31 (1.01-

5.28) 

           

Gregory et 

al. [60] 

Dunedin, 

New 

Zealand 

7 y and 

ages 9, 

13, 15 

and 18 y 

936 (49%) 

with 

insomnia 

data at 18 y 

** * ** Future 

DSM-IV 

insomnia 

with DI 

(15%) 

Concurrent 

health 

problems, 

socioeconomic 

status, 

depression,  

earlier sleep 

problems 

Family conflict 

Male sex 

Health problems at 

18 y (concurrent) 

1.42 (1.17-

1.73) 

0.53 (0.36-

0.80) 

0.62 (0.46-

0.83) 

         SES, previous sleep 

problems 

All 

nonsignificant 

           

Steinsbekk 

and 

Wichstrøm 

[57] 

Trondheim, 

Norway 

4.4 y 

and 6.7 

y 

795 

(49.9%) 

**** ** ** Future 

DSM-IV 

insomnia 

without 

inquiring 

 Symptoms of ADHD 

Symptoms of ODD 

Symptoms of MDD 

 

1.08 (1.02-

1.15) 

1.15 (1.03-

1.29) 
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about DI 

(21.2%) 

1.28 (1.07-

1.52) 

 

         Symptoms of 

conduct disorder, 

GAD, separation 

anxiety disorder, 

social phobia and 

specific phobia 

All 

nonsignificant 

           

Zhang et 

al. [58] 

Hong 

Kong, 

China 

9.0 y ± 

1.8 and 

13.7 y ± 

1.8 

1,611 

(50.9%) 

*** * * Incidence 

(6.2%) or 

persistence 

(0.6%) of 

chronic 

(12 mo) 

insomnia 

without 

including 

DI in the 

insomnia 

criteria 

Age, sex, 

parental 

educational 

level, family 

income 

Incident insomnia 

Paternal education 

Frequent temper 

outbursts 

Feeling tired 

during the 

daytime 

 

 

 

 

Persistent insomnia 

 

2.49 (1.13-

5.51) 

1.85 (1.16-

2.97) 

 

2.17 (1.24-

3.77) 

 

         Chronic medical 

disorders 

 

10.2 (1.99-

52.5) 

         Sex, family income, 

maternal education, 

hyperactivity, feeling 

unrefreshed/headache 

after waking, 

difficulty waking in 

the morning, 

morning dry mouth 

All 

nonsignificant 

           

Tokiya et 

al. [59] 

Japan 7th and 

10th 

graders 

3,473 (not 

specified); 

776 junior 

*** * ** Incidence 

of 

insomnia 

Sex, sleep 

duration, 

extracurricular 

Incident insomnia 

(junior high school) 

Sleep paralysis 
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and two 

years 

later 

(52.2%) and 

2,697 senior 

high 

students 

(42.3%) 

without 

inquiring 

about DI 

in junior 

(7.8%) and 

senior 

high 

students 

(9.2%) 

learning, hours 

of mobile use, 

nightmares, 

sleep 

paralysis, poor 

mental health 

status, 

breakfast, 

coffee/tea 

intake, 

exercise 

habits, 

availability of 

an advisor 

Poor mental 

health 

 

Incident insomnia 

(senior high school) 

Extracurricular 

learning 

3.59 (1.19-

10.83) 

2.69 (1.41-

5.15) 

 

 

 

 

2.10 (1.23-

3.60) 

         Mobile phone use 1.39 (1.03-

1.89) 

         Nightmares 4.46 (2.36-

8.42) 

         Poor mental 

health 

 

1.62 (1.18-

2.21) 

 

         Sex, sleep duration, 

skipped breakfast, 

habitually consumed 

coffee, exercise 

habits 

All 

nonsignificant 

 

Table 2. Descriptive characteristics of the included studies and quality assessment according to the Newcastle-Ottawa quality 

assessment scale 

Note. Approx., approximately; mo, month(s); y, year(s); DI, daytime impairment; CI, confidence interval; DSM-IV, Fourth edition of the Diagnostic and 

Statistical Manual of Mental Disorders; SES, socioeconomic status; ADHD, attention-deficit/hyperactivity disorder; ODD, oppositional defiant disorder; MDD, 

major depressive disorder; GAD, generalized anxiety disorder. Sample size refers to those followed longitudinally. 
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3 Results 

 

3.1 Characteristics of the included studies 

The 6 included papers originated from 5 studies conducted in 5 different countries (US, New 

Zealand, Norway, China, and Japan) and consisted of a total sample of 9,949 children and 

adolescents aged 6 to 18 years at follow-up. The study settings, designs, samples, measures, 

covariates and predictors are described in Table 2. All studies were longitudinal community 

studies with two time points of insomnia measures, and the second assessment was conducted 

one to 9 years after the first assessment. Notably, two studies adjusted for baseline insomnia 

when predicting future insomnia (i.e., incidence and persistence) [57, 60], three articles 

examined the predictors of insomnia incidence [55, 56, 59], and one study also provided a 

separate analysis of insomnia persistence [58]. 

 

3.2 Predictors of insomnia in children and adolescents 

To group the predictors of insomnia, we categorized the predictors into (i) sociodemographic 

factors, (ii) mental health factors, (iii) somatic health factors, (iv) parent- and family-related 

factors, (v) school factors, and (vi) lifestyle factors. 

 

3.2.1 Sociodemographic factors 

Two of the four studies addressing the role of biological sex found that females are more likely 

than males to have subsequent insomnia [55, 60], while this was not the case in the two studies 

conducted in southeast Asia capturing insomnia without assessing daytime impairment [58, 59]. 

A difference with regard to whether insomnia with or without assessing daytime impairment 
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constituted the outcome was also found in age as follows: a younger age predicted the incidence 

of insomnia without considering daytime impairment but not with such consideration [55]. 

Ethnicity did not predict insomnia in one study examining this determinant [55]. Both family 

income and socioeconomic status (SES) were not associated with future insomnia in the two 

studies addressing these factors [58, 60], and stress was not linked to the neighborhood 

environment associated with subsequent insomnia [55]. Lower paternal, but not maternal, 

education was found to forecast the incidence of chronic insomnia but not insomnia persistence 

[58]. Taken together, four studies reported mixed results regarding the predictive role of the 

female sex, while the other sociodemographic predictors were largely unrelated to future 

insomnia and not replicated. 

 

3.2.2 Mental health factors 

Two studies revealed that self-reports of poor overall mental health and low life satisfaction in 

adolescence predicted the incidence of insomnia with [48] and without considering daytime 

impairment [55, 59]. Roberts and Duong [56] found that major depressive disorder (MDD) 

forecasted insomnia incidence in adolescence, whereas these and other authors reported that the 

symptoms of depression and depressed mood (i.e., not full-blown disorders) predicted insomnia 

without measuring daytime impairment [55-57]. However, when daytime impairment was 

considered, the symptoms of depression were not associated with the incidence of insomnia in 

the study by Roberts and Duong [56]. Frequent temper outbursts, which may reflect the symptom 

of irritability in depression [22] or represent a trait indicator of emotional instability (i.e., 

difficult temperament or neuroticism) [62], were reported to be predictive of the incidence, but 

not persistence, of chronic insomnia without daytime impairment [58]. Insomnia was also found 
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to be more likely in preschoolers displaying symptoms of oppositional defiant disorder and 

attention-deficit/hyperactivity disorder [57]. However, hyperactivity in school-aged children was 

unrelated to both the incidence and persistence of chronic insomnia in adolescence [58]. Our 

results further show that other indicators of mental health, including poor life satisfaction [55], 

feeling tired during the daytime (but not persistence) [58] and nightmares (senior high students 

only) [59], predicted the incidence of insomnia. In contrast, symptoms of conduct, generalized 

anxiety, and separation anxiety disorders and social and specific phobia in preschoolers were 

unrelated to future insomnia without daytime impairment [57]. Moreover, feeling unrefreshed 

after waking up and having difficulty waking in the morning were not associated with the 

incidence or persistence of insomnia without daytime impairment [58]. In summary, studies 

involving 7,402 individuals aged 4 to 18 years suggested that depression, markers of depression, 

and certain indicators of poor general mental health predicted insomnia. Notably, some 

replicated results stem from the same sample. 

 

3.2.3 Somatic health factors 

Perceived limitations due to physical health problems in adolescence have been reported to 

predict insomnia incidence in insomnia both with and without daytime impairment [55]. Having 

a chronic medical condition forecasted chronic persistent insomnia without daytime impairment 

but not insomnia incidence [58]. Among junior, but not senior, high school students, the 

incidence of insomnia without daytime impairment was forecasted by sleep paralysis [59]. In 

contrast, several measures of somatic health problems, including perceived somatic health and 

impact of somatic illness [55], morning headache and morning dry mouth [58], and sleep 

duration [59], were not related to prospective insomnia in the aforementioned studies. Thus, 
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although a few indicators of somatic health forecast insomnia, the results are difficult to compare 

as the reported predictors did not overlap. 

 

3.2.4 Parent- and family-related factors 

Gregory et al. [60] identified that family conflict from middle childhood to early adolescence 

predicts insomnia in late adolescence. Additionally, high levels of stress among both fathers and 

mothers forecasted insomnia without daytime impairment, but these associations did not remain 

when insomnia with daytime impairment was considered [55]. 

 

3.2.5 School factors 

Adolescents who reported school-related stress were more likely to report incident insomnia one 

year later when daytime impairment was considered [55]. Moreover, excessive time spent on 

extracurricular learning (i.e., studying at home or a cram school after regular school hours) 

among senior, but not junior, high students was found to predict incident insomnia without 

daytime impairment, whereas the availability of a school advisor was unrelated to insomnia 

incidence [59]. 

 

3.2.6 Lifestyle factors 

Excessive mobile phone use predicted insomnia incidence in senior high students but not junior 

high students [59]. Moreover, several lifestyle indicators, including skipping breakfast, 

habitually consuming caffeine, and exercising habits, were unrelated to incident insomnia [59]. 

 

4 Discussion 
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In the present review, we synthesized the results of longitudinal studies of predictors of insomnia 

among children and adolescents representing community samples. In total, 6 articles from 5 

separate studies were included. Although the evidence suggests that poor mental health (most 

notably depression) may play a role in insomnia etiology, the cultural diversity, broad age span, 

and different predictors studied combined with the lack of replication prevent any firm 

conclusions from being drawn. 

 

4.1 Sociodemographic factors – are females at risk? 

There was no overlap in sociodemographic predictors examined across the studies, except for the 

female sex, which yielded mixed results. Notably, the two studies that found the female sex a 

risk factor applied insomnia outcomes that included daytime impairment. This finding may 

suggest that girls are more prone to resulting daytime impairments than boys, which may be 

informed by cross-sectional studies given that biological gender (i.e., sex) rarely changes. Three 

studies of insomnia with daytime impairments reported a female preponderance in adolescence 

[37, 63, 64], and one study showed a trend in that direction, albeit the difference was marginally 

nonsignificant [65]. Moreover, a female preponderance of insomnia has been identified in adults 

[66], and a review by de Zambotti et al. [24] covering adolescence reported that a sex difference 

has been suggested to emerge with the onset of menses [63, 65, 67]. Overall, these findings 

suggest that the female sex is a risk factor when entering puberty, which contrasts the mixed 

evidence summarized in the current review. Finally, the included studies did not find that 

indicators of other demographic factors (i.e., SES, family income, and parental education) were 

risk factors, except of low paternal education, which was reported as a risk factor for persistent 

chronic insomnia [58]. A review of associations of more general sleep problems in children 
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concluded that a lower composite SES should be considered a well-established risk factor, 

whereas results of its specific components (i.e., family income and parental education) have been 

equivocal [19]. However, several studies included SES only as a covariate and did not 

specifically report SES as a predictor. Therefore, future studies investigating insomnia in 

childhood and adolescence should include estimates of the predictive value of such measures. 

 

4.2 Mental and somatic health – a role of depression? 

The indicators of mental and somatic health mostly did not overlap across the studies, but when 

they did, the results were not compatible. Nevertheless, the most consistent finding was that 

indicators of depression forecasted insomnia both at the disorder (i.e., MDD predicting 

insomnia) and symptom (i.e., depressive symptoms/mood predicting insomnia without daytime 

impairment) levels. In contrast, a meta-analysis found limited support for the predictive role of 

depressive symptoms in the development of more broadly defined sleep disturbance in 

adolescence but noted the sparsity of available data [68]. A review examining both cross-

sectional and longitudinal studies involving children concluded that a more broadly defined 

construct, such as “internalizing problems” (i.e., corresponding to anxiety and depressive 

symptoms), was a well-established risk factor for general sleep problems [19]. A possible 

explanation for the predictive role of depression and its symptoms is their relationships with 

other risk factors for problematic sleep, including bedtime cognitive processes, such as presleep 

worry or rumination [19, 20]. The revealed relation may also be due to common genes [38]. 

Nevertheless, while it is conceivable that indicators of depression impair sleep, as our results 

suggest, some considerations should indeed be noted. First, two of the three articles reporting a 

prospective relationship between indicators of depression and insomnia stem from the same 
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study, and therefore, the consistency of the available data might be misleading. Furthermore, 

insomnia is one of nine symptoms of major depression in the fifth edition of the Diagnostic and 

Statistical Manual of Mental Disorders (DSM-5) [22]. None of the above noted studies reporting 

a prospective relationship between indicators of depression and insomnia reported adjusting for 

this symptom overlap. Therefore, the seeming prediction of insomnia may instead be indicative 

of the stability of depressive disorders and symptoms [69]. Overall, mental and somatic health 

indicators may be considered potential predictors of insomnia in future investigations, but the 

results summarized here should be considered equivocal. 

 

4.3 Family, parental, school and lifestyle factors – lack of consistent findings 

Among the family, parental, school and lifestyle factors summarized here, some studies indicated 

that stress in the family system or at school forecasted insomnia [55, 60]. Similarly, meta-

analyses of factors correlated and longitudinally linked to general sleep problems in children [19] 

and adolescents [20] have reported that marital conflict and a negative family environment are 

‘emerging’ risk factors (but not family problems and parenting stress). Although it seems 

reasonable that family distress may produce disruptive emotions or rumination/worry in children 

and adolescents, which, in turn, may lead to difficulties initiating and maintaining sleep, the 

results summarized here are far from conclusive regarding the role of these factors in the 

etiology of insomnia. Furthermore, school stress was the strongest predictor of insomnia in terms 

of odds ratios in a study that adjusted for several potential confounders. School stress has been 

reported elsewhere to increase when entering adolescence [70]. Thus, school may contribute to 

stress, which, consistent with stress-reactivity thinking, may trigger insomnia, especially if 

combined with vulnerability towards reactivity (e.g., difficult temperament and neuroticism). 
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Finally, excessive mobile phone use predicted the insomnia incidence in one included study 

examining this issue [59]. Similarly, electronics use has been reported by other authors as a well-

established risk factor for sleep problems in children [19], and a trend in this direction has been 

observed in adolescents [20]. The other lifestyle factors examined in the current review, such as 

skipping breakfast, habitually consuming caffeine, and exercising habits, were unrelated to 

insomnia [59]. 

 

4.4 Methodological considerations 

Some methodological considerations are warranted regarding the articles included in the current 

review. As described above, the present field of research is characterized by variations in 

insomnia assessments (e.g., with or without daytime impairment), measurement methods (e.g., 

questionnaires and interviews), informants (e.g., parental or self-report), age, time between 

measurements, and outcome (incidence, persistence or future insomnia), which may partially 

explain the inconsistent findings revealed. Although it might be tempting to place stronger 

emphasis on studies addressing insomnia with daytime impairment (as opposed to without) 

because of their concurrence with diagnostic manuals, it is difficult to evaluate whether the 

differences in the reported predictors are a result of different definitions or simply increased 

statistical power (i.e., more frequent outcome). Moreover, as we extracted the results from 

multivariate analyses, direct comparisons of the estimates (i.e., effects) across these studies 

should be performed cautiously. The magnitude of odds ratios is influenced by the scaling of the 

independent variables, further impeding comparisons across studies. The included results may 

have been affected not only by the predictor being examined but also by several other parameters 

(e.g., sample size, outcome frequency, time between measurements, and number of potential 
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confounders adjusted) as illustrated in the quality assessment. In addition, several other factors 

beyond those investigated in the present review may impair sleep among children and 

adolescents. Examples of such factors are poor sleep hygiene, low physical activity, low 

extracurricular activity, pre-sleep worry, negative family environment, excessive electronic 

media use, evening light and lack of parental sleep involvement [20]. However, in future studies 

these need to be more stringently investigated as predictors of insomnia in children and 

adolescents.  

 

4.5 Limitations 

The strengths of the present review include the comprehensive, systematic search and screening 

procedure conducted and the clearly defined inclusion criteria applied. However, there are 

several notable limitations. In terms of diagnostics, it should be noted that different diagnostic 

manuals include different insomnia criteria, some which seem specific to children and probably 

less relevant for adolescents. According to the 3rd edition of the ICSD one operates with two 

insomnia inclusion criteria (resistance going to bed on appropriate schedule or difficulty sleeping 

without parent or caregiver intervention) which seem specific for children. Similar age specific 

criteria are found in the DSM-5 (difficulty initiating sleep without caregiver intervention, 

difficulty returning to sleep without caregiver intervention). However, age specific criteria are 

not reflected by the diagnostic insomnia criteria in the ICD-10. According to the latter manual a 

problem reflecting a difficulty in the management of bedtime routines should not be coded as a 

sleep disorder, but rather as inadequate parental supervision and control. These differences 

between different diagnostic systems should thus be taken into consideration when interpreting 

the findings from the current review.     
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 The agreement between the screeners was only fair, but as illustrated, these kappa estimates may 

have been influenced by the high prevalence of ‘exclusion’ and bias due to skewed rater 

disagreement. This finding highlights the importance of considering potential biases when 

interpreting the magnitude of kappa, which may have been somewhat better in this study than the 

weighted kappa estimates suggested. Furthermore, only one reviewer performed the selection of 

studies after the initial screening, increasing the subjectivity involved in this process. Thus, some 

papers may have been rejected, while other papers could have been deemed admissible and vice 

versa. Moreover, although we strove to nuance the reported results from the included articles, 

our reporting was based on significant and nonsignificant factors for insomnia. Categorizing the 

results in such a dichotomous way may be misleading as two similar estimates with p-values 

slightly below or above a significance threshold are not categorically different [71]. Furthermore, 

even though longitudinal data adjusting for insomnia at baseline may inform regarding the 

etiology of insomnia, only randomized trials may truly prove cause-and-effect relationships. 

Additionally, the few eligible studies, diversity of predictors and lack of replications prevented a 

meta-analytic approach, which would have been preferable. Thus, this review carries the risk of 

being composed of selective publications with favorable or statistically significant results, 

threatening the validity of the results. Overall, these limitations limit the conclusions drawn from 

this review, although we present the best available evidence related to this issue. 

 

5 Conclusions 

The present review suggests that poor mental health (most notably depression) and female sex 

may be involved in the etiology of diagnostically defined insomnia in childhood and 

adolescence. However, few longitudinal studies of predictors of insomnia in children and 
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adolescents exist, and the vast number of studies excluded in the present work indicates that 

insomnia is rarely defined according to diagnostic manuals. This is problematic because clinical 

practice relies on research based on adherence to diagnostic criteria. Firm conclusions can 

therefore not be drawn, but the current review serves as a summary of the best available 

evidence. Although few predictors were consistently identified, female gender seems to be one 

potent risk factor, which may be explained by hormonal influences, and increased susceptibility 

to mental disorders that might disturb sleep [72]. Various stressors, such as school and social 

stress, were also found to predict insomnia and typically trigger increased activity in the 

hypothalamo-pituitary-adrenal axis, which is known to impair sleep [73]. Although identified by 

only one study, mobile phone use was a risk factor for insomnia. In this regard sleep impairing 

mechanisms such as displacement of sleep, increased arousal, and activation and delay of 

circadian rhythms due to light exposure have been identified as possible mechanisms [27]. 

Finally, mental disorders also seem to increase the risk for insomnia. One interesting explanation 

to this link is formulated by the transdiagnostic approach, emphasizing common denominators in 

sleep and mental disorders, such as problems with emotion regulation and interacting 

neurobiological substrates [74]. Overall, these factors are compatible with the 3P behavioral 

model, especially in term of predisposing and precipitating factors [18].   

We call for more high-quality prospective studies with a well-defined operationalization of 

insomnia that can improve our understanding of its predictors in children and adolescents in 

community populations. In accordance with a psycho-bio-behavioral model of insomnia [75], 

future research should also investigate more comprehensive etiological models of diagnosable 

insomnia that include factors from different levels of influence across childhood. The field would 

probably also advance if consensus were reached on how to operationalize insomnia across 
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studies. Also, including a minimum of common predictors across studies would enable 

researchers to be better positioned to identify relevant predictors, which may guide preventive as 

well as treatment efforts.   

In terms of clinical implications, the review suggests that stress might be the most modifiable 

factor identified. Thus, for adolescents who are exposed to various stressors, preventive efforts to 

maintain good sleep may be warranted. More research is needed to identify transdiagnostic 

factors relevant for sleep and other psychopathologies.   

 

 

Funding 

This research was funded by a grant from the Norwegian Council for Mental Health (NCMH) 

and the Dam Foundation  project number: 2017/FO143510. 

 

Role of the funding source 

No involvement. 

 

Declarations of interest 

None. 

  

Jo
urn

al 
Pre-

pro
of



29 

 

References 

[1] Camhi SL, Morgan WJ, Pernisco N, Quan SF. Factors affecting sleep disturbances in 

children and adolescents. Sleep Medicine. 2000;1:117-23. 

[2] Gradisar M, Gardner G, Dohnt H. Recent worldwide sleep patterns and problems during 

adolescence: A review and meta-analysis of age, region, and sleep. Sleep Medicine. 

2011;12:110-8. 

[3] Munezawa T, Kaneita Y, Osaki Y, Kanda H, Minowa M, Suzuki K, et al. The Association 

between Use of Mobile Phones after Lights Out and Sleep Disturbances among Japanese 

Adolescents: A Nationwide Cross-Sectional Survey. Sleep. 2011;34:1013-20. 

[4] Patten CA, Choi WS, Gillin JC, Pierce JP. Depressive symptoms and cigarette smoking 

predict development and persistence of sleep problems in US adolescents. Pediatrics. 2000;106. 

[5] Spruyt K, O'Brien LM, Cluydts R, Verleye GB, Ferri R. Odds, prevalence and predictors of 

sleep problems in school-age normal children. J Sleep Res. 2005;14:163-76. 

[6] Armstrong JM, Ruttle PL, Klein MH, Essex MJ, Benca RM. Associations of Child Insomnia, 

Sleep Movement, and Their Persistence With Mental Health Symptoms in Childhood and 

Adolescence. Sleep. 2014;37:901-9. 

[7] Calhoun SL, Fernandez-Mendoza J, Vgontzas AN, Liao DP, Bixler EO. Prevalence of 

insomnia symptoms in a general population sample of young children and preadolescents: gender 

effects. Sleep Medicine. 2014;15:91-5. 

[8] Ghekiere A, Van Cauwenberg J, Vandendriessche A, Inchley J, de Matos MG, Borraccino A, 

et al. Trends in sleeping difficulties among European adolescents: Are these associated with 

physical inactivity and excessive screen time? International Journal of Public Health. 

2019;64:487-98. 

Jo
urn

al 
Pre-

pro
of



30 

 

[9] Quach J, Gold L, Hiscock H, Mensah FK, Lucas N, Nicholson JM, et al. Primary healthcare 

costs associated with sleep problems up to age 7 years: Australian population-based study. Bmj 

Open. 2013;3. 

[10] Fricke-Oerkermann L, Pluck J, Schredl M, Heinz K, Mitschke A, Wiater A, et al. 

Prevalence and course of sleep problems in childhood. Sleep. 2007;30:1371-7. 

[11] Simola P, Laitalainen E, Liukkonen K, Virkkula P, Kirjavainen T, Pitkaranta A, et al. Sleep 

disturbances in a community sample from preschool to school age. Child Care Health and 

Development. 2012;38:572-80. 

[12] Thomas AG, Monahan KC, Lukowski AF, Cauffman E. Sleep Problems Across 

Development: A Pathway to Adolescent Risk Taking Through Working Memory. Journal of 

Youth and Adolescence. 2015;44:447-64. 

[13] Bos SC, Macedo AF. Literature review on Insomnia (2010-2016). Biological Rhythm 

Research. 2019;50:94-163. 

[14] Williamson AA, Zendarski N, Lange K, Quach J, Molloy C, Clifford SA, et al. Sleep 

problems, internalizing and externalizing symptoms, and domains of health-related quality of 

life: bidirectional associations from early childhood to early adolescence. Sleep. 2021;44. 

[15] Alvaro PK, Roberts RM, Harris JK, Bruni O. The direction of the relationship between 

symptoms of insomnia and psychiatric disorders in adolescents. J Affect Disord. 2017;207:167-

74. 

[16] Gregory AM, Sadeh A. Sleep, emotional and behavioral difficulties in children and 

adolescents. Sleep Medicine Reviews. 2012;16:129-36. 

Jo
urn

al 
Pre-

pro
of



31 

 

[17] Stormark KM, Fosse HE, Pallesen S, Hysing M. The association between sleep problems 

and academic performance in primary school-aged children: Findings from a Norwegian 

longitudinal population-based study. Plos One. 2019;14. 

[18] Spielman AJ, Caruso LS, Glovinsky PB. A behavioral-perspective on insomnia treatment 

Psychiatr Clin North Am. 1987;10:541-53. 

[19] Newton AT, Honaker SM, Reid GJ. Risk and protective factors and processes for behavioral 

sleep problems among preschool and early school-aged children: A systematic review. Sleep 

Medicine Reviews. 2020;52. 

[20] Bartel KA, Gradisar M, Williamson P. Protective and risk factors for adolescent sleep: A 

meta-analytic review. Sleep Medicine Reviews. 2015;21:72-85. 

[21] American Academy of Sleep Medicine. International classification of sleep disorders. 3rd ed 

ed: Darien, IL American Academy of Sleep Medicine; 2014. 

[22] American Psychiatric Association. Diagnostic and statistical manual of mental disorders: 

DSM-5. Washington, D.C.: American Psychiatric Association; 2013. 

[23] World Health Organization. The ICD-10 classification of mental and behavioural disorders: 

clinical descriptions and diagnostic guidelines. Geneva: World Health Organization; 1992. 

[24] de Zambotti M, Goldstone A, Colrain IM, Baker FC. Insomnia disorder in adolescence: 

Diagnosis, impact, and treatment. Sleep Medicine Reviews. 2018;39:12-24. 

[25] Carskadon MA, Vieira C, Acebo C. Association between puberty and delayed phase 

preference. Sleep. 1993;16:258-62. 

[26] Jenni OG, Achermann P, Carskadon MA. Homeostatic sleep regulation in adolescents. 

Sleep. 2005;28:1446-54. 

Jo
urn

al 
Pre-

pro
of



32 

 

[27] Cain N, Gradisar M. Electronic media use and sleep in school-aged children and 

adolescents: A review. Sleep Medicine. 2010;11:735-42. 

[28] Miller KE, Dermen KH, Lucke JF. Caffeinated Energy Drink Use by US Adolescents Aged 

13-17: A National Profile. Psychology of Addictive Behaviors. 2018;32:647-59. 

[29] Deng JX, Zhang L, Cao GG, Yin HZ. Effects of adolescent academic stress on sleep quality: 

Mediating effect of negative affect and moderating role of peer relationships. Current 

Psychology. 2021. 

[30] American Psychiatric Association. Diagnostic and Statistical Manual for Mental Disorders 

(fourth edition). Washington DC: American Psychiatric Association; 1994. 

[31] American Academy of Sleep Medicine. International Classification of Sleep Disorders. 

Diagnostic and coding manual 2nd ed. Westchester, IL: American Academy of Sleep Disorders; 

2005. 

[32] Harvey AG. Insomnia: Symptom or diagnosis? Clin Psychol Rev. 2001;21:1037-59. 

[33] Nierenberg AA, Husain MM, Trivedi MH, Fava M, Warden D, Wisniewski SR, et al. 

Residual symptoms after remission of major depressive disorder with citalopram and risk of 

relapse: a STAR(star)D report. Psychol Med. 2010;40:41-50. 

[34] Shanahan L, Copeland WE, Angold A, Bondy CL, Costello EJ. Sleep Problems Predict and 

Are Predicted by Generalized Anxiety/Depression and Oppositional Defiant Disorder. J Am 

Acad Child Adolesc Psychiatry. 2014;53:550-8. 

[35] Goldstone A, Javitz HS, Claudatos SA, Buysse DJ, Hasler BP, de Zambotti M, et al. 

Original Sleep Disturbance Predicts Depression Symptoms in Early Adolescence: Initial 

Findings From the Adolescent Brain Cognitive Development Study. J Adolesc Health. 

2020;66:567-74. 

Jo
urn

al 
Pre-

pro
of



33 

 

[36] Falch-Madsen J, Wichstrom L, Pallesen S, Steinsbekk S. Prevalence and stability of 

insomnia from preschool to early adolescence: a prospective cohort study in Norway. Bmj 

Paediatrics Open. 2020;4. 

[37] Barclay NL, Gehrman PR, Gregory AM, Eaves LJ, Silberg JL. The Heritability of Insomnia 

Progression during Childhood/Adolescence: Results from a Longitudinal Twin Study. Sleep. 

2015;38:109-18. 

[38] Gehrman PR, Meltzer LJ, Moore M, Pack AI, Perlis ML, Eaves LJ, et al. Heritability of 

Insomnia Symptoms in Youth and Their Relationship to Depression and Anxiety. Sleep. 

2011;34:1641-6. 

[39] Gerhard T. Bias: Considerations for research practice. Am J Health Syst Pharm. 

2008;65:2159-68. 

[40] Spruyt K, Gozal D. Pediatric sleep questionnaires as diagnostic or epidemiological tools: A 

review of currently available instruments. Sleep Medicine Reviews. 2011;15:19-32. 

[41] Braun HI, Mislevy R. Intuitive test theory. Phi Delta Kappan. 2005;86:488-97. 

[42] McNeish D, Wolf MG. Thinking twice about sum scores. Behavior Research Methods. 

2020;52:2287-305. 

[43] Cortese S, Wang F, Angriman M, Masi G, Bruni O. Sleep Disorders in Children and 

Adolescents with Autism Spectrum Disorder: Diagnosis, Epidemiology, and Management. Cns 

Drugs. 2020;34:415-23. 

[44] Kirov R, Brand S. Sleep problems and their effect in ADHD. Expert Review of 

Neurotherapeutics. 2014;14:287-99. 

Jo
urn

al 
Pre-

pro
of



34 

 

[45] Cortese S, Faraone SV, Konofal E, Lecendreux M. Sleep in Children With Attention-

Deficit/Hyperactivity Disorder: Meta-Analysis of Subjective and Objective Studies. J Am Acad 

Child Adolesc Psychiatry. 2009;48:894-908. 

[46] Wichstrøm L, Belsky J, Jozefiak T, Sourander A, Berg-Nielsen TS. Predicting Service Use 

for Mental Health Problems Among Young Children. Pediatrics. 2014;133:1054-60. 

[47] Grant MJ, Booth A. A typology of reviews: an analysis of 14 review types and associated 

methodologies. Health Information and Libraries Journal. 2009;26:91-108. 

[48] Moher D, Liberati A, Tetzlaff J, Altman DG, Grp P. Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses: The PRISMA Statement. Plos Medicine. 2009;6. 

[49] Armstrong R, Hall BJ, Doyle J, Waters E. 'Scoping the scope' of a cochrane review. Journal 

of Public Health. 2011;33:147-50. 

[50] Sim J, Wright CC. The kappa statistic in reliability studies: Use, interpretation, and sample 

size requirements. Phys Ther. 2005;85:257-68. 

[51] Cohen J. Weighted kappa - nominal scale agreement with provision for scaled disagreement 

or partial credit  Psychol Bull. 1968;70:213-&. 

[52] Warrens MJ. Weighted kappas for 3×3 tables. Journal of Probability and Statistics. 2013:1-

9. 

[53] Lowry R. Kappa as a measure of concordance in categorical sorting. NY: Poughkeepsie. 

[54] Vannest KJP, R..I.; Gonen, O.; Adiguzel, T. Single Case Research: web based calculators 

for SCR analysis. (Version 2.0) [Web-based application]. College Station, TX: Texas A&M 

University; 2016. 

[55] Roberts RE, Roberts CR, Chan W. Persistence and change in symptoms of insomnia among 

adolescents. Sleep. 2008;31:177-84. 

Jo
urn

al 
Pre-

pro
of



35 

 

[56] Roberts RE, Duong HT. Depression and insomnia among adolescents: A prospective 

perspective. J Affect Disord. 2013;148:66-71. 

[57] Steinsbekk S, Wichstrom L. Stability of Sleep Disorders From Preschool to First Grade and 

Their Bidirectional Relationship with Psychiatric Symptoms. J Dev Behav Pediatr. 2015;36:243-

51. 

[58] Zhang JH, Lam SP, Li SX, Li AM, Lai KYC, Wing YK. Longitudinal Course and Outcome 

of Chronic Insomnia in Hong Kong Chinese Children: A 5-Year Follow-Up Study of a 

Community-Based Cohort. Sleep. 2011;34:1395-402. 

[59] Tokiya M, Kaneita Y, Itani O, Jike M, Ohida T. Predictors of insomnia onset in adolescents 

in Japan. Sleep Medicine. 2017;38:37-43. 

[60] Gregory AM, Caspi A, Moffitt TE, Poulton R. Family conflict in childhood: A predictor of 

later insomnia. Sleep. 2006;29:1063-7. 

[61] Stang A. Critical evaluation of the Newcastle-Ottawa scale for the assessment of the quality 

of nonrandomized studies in meta-analyses. Eur J Epidemiol. 2010;25:603-5. 

[62] Rothbart MK. Temperament, development, and personality. Curr Dir Psychol. 2007;16:207-

12. 

[63] Hysing M, Pallesen S, Stormark KM, Lundervold AJ, Sivertsen B. Sleep patterns and 

insomnia among adolescents: a population-based study. J Sleep Res. 2013;In press. 

[64] Ohayon MM, Roberts RE, Zulley J, Smirne S, Priest RG. Prevalence and patterns of 

problematic sleep among older adolescents. J Am Acad Child Adolesc Psychiatry. 

2000;39:1549-56. 

Jo
urn

al 
Pre-

pro
of



36 

 

[65] Johnson EO, Roth T, Schultz L, Breslau N. Epidemiology of DSM-IV insomnia in 

adolescence: Lifetime prevalence, chronicity, and an emergent gender difference. Pediatrics. 

2006;117:E247-E56. 

[66] Zhang B, Wing YK. Sex differences in insomnia: A meta-analysis. Sleep. 2006;29:85-93. 

[67] Zhang JH, Chan NY, Lam SP, Li SX, Liu YP, Chan JWY, et al. Emergence of Sex 

Differences in Insomnia Symptoms in Adolescents: A Large-Scale School-Based Study. Sleep. 

2016;39:1563-70. 

[68] Lovato N, Gradisar M. A meta-analysis and model of the relationship between sleep and 

depression in adolescents: Recommendations for future research and clinical practice. Sleep 

Medicine Reviews. 2014;18:521-9. 

[69] Morken IS, Viddal KR, Ranum B, Wichstrom L. Depression from preschool to adolescence 

- five faces of stability. Journal of Child Psychology and Psychiatry. 2020. 

[70] Klinger DA, Freeman JG, Bilz L, Liiv K, Ramelow D, Sebok SS, et al. Cross-national 

trends in perceived school pressure by gender and age from 1994 to 2010. European Journal of 

Public Health. 2015;25:51-6. 

[71] Amrhein V, Greenland S, McShane B. Retire statistical significance. Nature. 2019;567:305-

7. 

[72] Mallampalli MP, Carter CL. Exploring Sex and Gender Differences in Sleep Health: A 

Society for Women's Health Research Report. J Womens Health. 2014;23:553-62. 

[73] Van Reeth O, Weibel L, Spiegel K, Leproult R, Dugovic C, Maccari S. Interactions between 

stress and sleep: from basic research to clinical situations. Sleep Medicine Reviews. 2000;4:201-

19. 

Jo
urn

al 
Pre-

pro
of



37 

 

[74] Harvey AG, Murray G, Chandler RA, Soehner A. Sleep disturbance as transdiagnostic: 

Consideration of neurobiological mechanisms. Clin Psychol Rev. 2011;31:225-35. 

[75] Harvey CJ, Gehrman P, Espie CA. Who is predisposed to insomnia: a review of familial 

aggregation, stress-reactivity, personality and coping style. Sleep Med Rev. 2014;18:237–47. 

 

Jo
urn

al 
Pre-

pro
of



1 

Outcome Age group Design/method 

(insomnia OR insomnias OR "Sleep 

onset insomnia" OR "Night waking 

insomnia" OR "Sleep onset insomnias" 

OR "Night waking insomnias" OR "Late 

insomnia" OR "Middle insomnia" OR 

"Early insomnia" OR "Sleep disorder" 

OR "Sleep disorders" OR "Sleep 

disturbance" OR "Sleep problem*" OR 

"Behavioral insomnia*" OR "Sleep onset 

latency" OR "Night waking" OR "sleep 

initiation and maintenance") 

(toddler OR preschool 

OR toddlerhood OR 

children OR childhood 

OR preadolescent OR 

preadolescence OR 

"School age*" OR 

paediatric OR pediatric 

OR youth OR child OR 

adolescent OR 

adolescence) 

(longitudinal OR 

follow-up OR "Follow-

up study" OR "Follow-

up studies" OR 

prospective OR course 

OR stability OR 

continuity OR "Over 

time" OR forecast OR 

predict*) 

Table 1. Search terms used to capture the main aspects of the review 

Note. These search terms formed the basis of the database-specific search strings shown in Table 
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Authors Setting Age at 

baseline 

and 

follow-

up 

Prospective 

sample size 

(% female) 

Selection 

(maximum 

4 stars) 

Comparability 

(maximum 2 

stars) 

Outcome 

(maximum 

3 stars) 

Insomnia 

outcome 

(% with 

outcome) 

Covariates 

(as reported by 

the authors) 

Significant 

predictors in 

multivariate 

analyses adjusted 

for previous 

insomnia (other 

variables in the 

multivariate model) 

 

Adjusted/ 

multivariate 

odds ratio 

(95% CI) 

Roberts et 

al. [55] 

Houston, 

US 

11-17 y 

and 1 y 

later 

3,134 

(49%) 

**** * ** Incidence 

of DSM-

IV 

insomnia 

with 

(5.5%) and 

without DI 

(13.9%) 

Age, sex, 

family 

income, ethnic 

status, 

physical 

health 

functioning, 

mental health 

functioning, 

life stress 

Of insomnia without 

daytime impairment 

Female sex 

Age 

Somatic health 

limitations 

Life satisfaction 

 

 

1.31 (1.07-

1.58) 

0.72 (0.57-

0.91) 

1.33 (1.09-

1.63) 

 

1.73 (1.34-

2.23) 

         Perceived mental 

health 

1.46 (1.11-

1.93) 

         Depressed mood 1.25 (1.02-

1.53) 

         School stress 1.84 (1.39-

2.43) 

         Father stress 1.58 (1.19-

2.10) 

         Of insomnia with 

daytime impairment 

 

         Female sex 1.91 (1.35-

2.69) 

         Somatic health 

limitations 

2.12 (1.45-

3.10) 

         Life satisfaction 1.65 (1.11-

2.45) 
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         Perceived mental 

health 

1.82 (1.17-

2.84) 

         School stress 2.93 (1.61-

5.32) 

         School stress 5.01 (2.75-

9.13) 

         Ethnicity, family 

income, perceived 

somatic health, 

impact of somatic 

illness, neighborhood 

stress, mother stress 

All 

nonsignificant 

           

Roberts 

and Duong 

[56] 

Houston, 

US 

11-17 y 

and 1 y 

later 

3,134 

(49%) 

**** * ** Incidence 

of DSM-

IV 

insomnia 

with 

(5.5%) and 

without DI 

(13.9%)  

Age, sex, 

family income  

Of insomnia without 

daytime impairment 

Depressive 

symptoms 

Of insomnia with 

daytime impairment 

 

 

1.39 (1.14-

1.68) 

         Major depression 2.31 (1.01-

5.28) 

           

Gregory et 

al. [60] 

Dunedin, 

New 

Zealand 

7 y and 

ages 9, 

13, 15 

and 18 y 

936 (49%) 

with 

insomnia 

data at 18 y 

** * ** Future 

DSM-IV 

insomnia 

with DI 

(15%) 

Concurrent 

health 

problems, 

socioeconomic 

status, 

depression,  

earlier sleep 

problems 

Family conflict 

Male sex 

Health problems at 

18 y (concurrent) 

1.42 (1.17-

1.73) 

0.53 (0.36-

0.80) 

0.62 (0.46-

0.83) 

         SES, previous sleep 

problems 

All 

nonsignificant 
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Steinsbekk 

and 

Wichstrøm 

[57] 

Trondheim, 

Norway 

4.4 y 

and 6.7 

y 

795 

(49.9%) 

**** ** ** Future 

DSM-IV 

insomnia 

without 

inquiring 

about DI 

(21.2%) 

 Symptoms of ADHD 

Symptoms of ODD 

Symptoms of MDD 

 

1.08 (1.02-

1.15) 

1.15 (1.03-

1.29) 

1.28 (1.07-

1.52) 

 

         Symptoms of 

conduct disorder, 

GAD, separation 

anxiety disorder, 

social phobia and 

specific phobia 

All 

nonsignificant 

           

Zhang et 

al. [58] 

Hong 

Kong, 

China 

9.0 y ± 

1.8 and 

13.7 y ± 

1.8 

1,611 

(50.9%) 

*** * * Incidence 

(6.2%) or 

persistence 

(0.6%) of 

chronic 

(12 mo) 

insomnia 

without 

including 

DI in the 

insomnia 

criteria 

Age, sex, 

parental 

educational 

level, family 

income 

Incident insomnia 

Paternal education 

Frequent temper 

outbursts 

Feeling tired 

during the 

daytime 

 

 

 

 

Persistent insomnia 

 

2.49 (1.13-

5.51) 

1.85 (1.16-

2.97) 

 

2.17 (1.24-

3.77) 

 

         Chronic medical 

disorders 

 

10.2 (1.99-

52.5) 

         Sex, family income, 

maternal education, 

hyperactivity, feeling 

unrefreshed/headache 

after waking, 

difficulty waking in 

All 

nonsignificant 
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the morning, 

morning dry mouth 

           

Tokiya et 

al. [59] 

Japan 7th and 

10th 

graders 

and two 

years 

later 

3,473 (not 

specified); 

776 junior 

(52.2%) and 

2,697 senior 

high 

students 

(42.3%) 

*** * ** Incidence 

of 

insomnia 

without 

inquiring 

about DI 

in junior 

(7.8%) and 

senior 

high 

students 

(9.2%) 

Sex, sleep 

duration, 

extracurricular 

learning, hours 

of mobile use, 

nightmares, 

sleep 

paralysis, poor 

mental health 

status, 

breakfast, 

coffee/tea 

intake, 

exercise 

habits, 

availability of 

an advisor 

Incident insomnia 

(junior high school) 

Sleep paralysis 

Poor mental 

health 

 

Incident insomnia 

(senior high school) 

Extracurricular 

learning 

 

 

3.59 (1.19-

10.83) 

2.69 (1.41-

5.15) 

 

 

 

 

2.10 (1.23-

3.60) 

         Mobile phone use 1.39 (1.03-

1.89) 

         Nightmares 4.46 (2.36-

8.42) 

         Poor mental 

health 

 

1.62 (1.18-

2.21) 

 

         Sex, sleep duration, 

skipped breakfast, 

habitually consumed 

coffee, exercise 

habits 

All 

nonsignificant 

 

Table 2. Descriptive characteristics of the included studies and quality assessment according to the Newcastle-Ottawa quality assessment scale 
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Note. Approx., approximately; mo, month(s); y, year(s); DI, daytime impairment; CI, confidence interval; DSM-IV, Fourth edition of the Diagnostic and Statistical Manual of 

Mental Disorders; SES, socioeconomic status; ADHD, attention-deficit/hyperactivity disorder; ODD, oppositional defiant disorder; MDD, major depressive disorder; GAD, 

generalized anxiety disorder. Sample size refers to those followed longitudinally. 
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Highlights 

 Insomnia is prevalent in childhood and adolescence and associated with negative 

health outcomes. To inform prevention and treatment, predictors of insomnia must be 

identified 

 Our systematic review of longitudinal studies suggests that girls are more at risk for 

insomnia than boys 

 Poor mental health may be involved in the etiology of insomnia 

 Stress seems to be the most modifiable predictor 

 Due to lack of longitudinal studies, no firm conclusions can be drawn  
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