
 

 

 

 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
APPROVED: 
 
Daniel J. Taylor, Major Professor 
Kimberly Kelly, Committee Member 
Ed Watkins, Committee Member 
Vicki Campbell, Chair of the Department of 

Psychology 
James D. Meernik, Acting Dean of the Robert 

B. Toulouse School of Graduate Studies 

NATURAL COURSE OF ADOLESCENT INSOMNIA:  

PATTERNS AND CONSEQUENCES 

Brandy Michelle Roane, M.S. 

Dissertation Prepared for the Degree of 

DOCTOR OF PHILOSOPHY 

 

UNIVERSITY OF NORTH TEXAS 
 

August 2010 



Roane, Brandy Michelle. Natural Course of Adolescent Insomnia: Patterns and 

Consequences

Approximately 2-11% of adolescents report chronic insomnia. The study used an archival 

data set from ADDHealth that assessed adolescent health and health-related behaviors. 

Adolescents (N = 4102) provided data at baseline (Time 1) and at 1-year follow-up (Time 2). 

Participants were excluded if no ethnicity, gender, or insomnia data were given at Time 1 or 2. 

Females were more likely to report insomnia than males at Times 1 and 2. In addition, 

adolescents with remitted insomnia were significantly younger than adolescents without 

insomnia at Times 1 and 2. Analyses found a prevalence of 9.6%, a remittance of 6.2%, an 

incidence of 4.4%, and a chronicity of 2.9%. At Time 1 and 2, AWI were significantly more 

likely to have depression, suicidal behaviors, and behavioral problems in school than AWOI. At 

Time 2, incidence and chronic insomnia increased the risk of depression, suicidal behaviors and 

behavioral problems in school. Risk and protective factors analyses indicated psychological 

counseling was associated with both remitted and chronic insomnia and depression was 

associated with incidence insomnia. 

. Doctor of Philosophy (Health Psychology and Behavioral Medicine), August 

2010, 45 pp., 8 tables, 1 figure, references, 36 titles.  



 

 ii 

Copyright 2010 

by 

Brandy Michelle Roane 



 

 

 

iii 

ACKNOWLEDGEMENTS 

This research uses data from Add Health, a program project designed by J. Richard Udry, 

Peter S. Bearman, and Kathleen Mullan Harris, and funded by a grant P01-HD31921 from the 

National Institute of Child Health and Human Development, with cooperative funding from 17 

other agencies. Special acknowledgment is due Ronald R. Rindfuss and Barbara Entwisle for 

assistance in the original design. Persons interested in obtaining data files from Add Health 

should contact Add Health, Carolina Population Center, 123 W. Franklin Street, Chapel Hill, NC 

27516-2524 (addhealth@unc.edu). 

mailto:addhealth@unc.edu


 

 

 

iv 

TABLE OF CONTENTS 
Page 

 
ACKNOWLEDGEMENTS…………………………………...………………………………….iii 
 
LIST OF TABLES…………….……………………………...……………………………….….iv 
 
LIST OF FIGURES.……………………………………………………………………………...v 
 
Chapter 
 
  1. INTRODUCTION…………………………………………………………………………….1 
 
 Course of Insomnia 

Consequences Associated with Different Courses of Insomnia 
Risk and Protective Factors for Insomnia 
 

  2. METHODS……………………………………………..…………………………………....12 
 
 Participants 
 Procedures 
 Operational Definitions  
 
  3. RESULTS………………………………………………………………..………………..…19 
 
 Prevalence, Incidence and Natural Course Analyses 
 Correlate Analyses 
 Risk and Protective Factors Analyses 
 
  4. DISCUSSION……………………………………………………………………………….24 
 
REFERENCES…………………………………………………………………………………..42 
 



 

 

 

v 

LIST OF TABLES 
 
Table 1. Group Classification ……………………………………………………………..…….32 
 
Table 2. Demographic Information at Time 1 (N = 4685) .……………………………………...33 
 
Table 3. Demographic Information at Time 2 (N = 4102) ………………….…….……………..34 
 
Table 4. Demographic Analyses at Time 1 and 2 ………………………………...……………..36 
 

Table 5. Correlate Analyses at Time 1 ..…………………………………………………………37 

Table 6. Correlate Analyses at Time 2 …………………………………………………………..38 

Table 7. Insomnia Groups Analyses at Time 2 ………………………………………………….39 

Table 8. Risk and Protective Factors Analyses ………………………………………………….40 

 



 

 

 

vi 

LIST OF FIGURES 

 

Figure 1. Behavioral model of insomnia …………………………………………………..….41



 

 

 

1 

CHAPTER 1 

INTRODUCTION 

Chronic insomnia is significant problem in adolescents, with approximately 2-11% 

reporting the disorder (Johnson, Roth, Schultz, & Breslau, 2006; Roberts, Roberts, & Chan, 

2008). To date, little research has examined the various courses of insomnia (i.e., incidence, 

remission, chronic) or the consequences of these different courses (National Institute of Health, 

2005). Adolescents represent a prime population to evaluate this aspect of insomnia for a variety 

of reasons. For instance, adolescents experience numerous biopsychosocial factors that make 

them more susceptible to the onset of the disorder, as well as the potential long-term 

consequences. The potential long-term consequences of chronic insomnia (e.g., 

psychopathology, worse academic performance) might be most damaging in adolescents when 

the effect they could have on future prospects (e.g., employment, college) is considered. The 

current study proposes to perform a detailed analysis of the course of insomnia (i.e., incidence, 

remission, chronic) in adolescents, paying particular attention to a) the consequences associated 

with different courses of insomnia and b) the risk and protective factors for the development of 

or maintenance of (i.e., chronic) insomnia. This comprehensive evaluation of the various courses 

of insomnia in adolescents should facilitate a better understanding of the disease and guide 

development of better prevention and intervention strategies. 

Adequate study of the course of a disease (i.e., incidence, remission, chronicity), 

consequences of, and potential risk and protective factors for the different courses requires well-

designed longitudinal studies (NIH, 2005). Cross-sectional studies are useful for evaluating 

prevalence estimates, characteristics, and possible correlates of a disease, and they can be used to 

generate hypotheses about potential relationships. Prevalence rate is defined as the percentage of 
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individuals who have an illness at any given time point; whereas, incidence is the percentage of 

new cases of an illness within a given time period (e.g., past year). Unfortunately, these types of 

studies cannot determine temporal relationships, and thus course or risk and protective factors. 

Longitudinal studies allow for the determination of course, by assessing for the presence of a 

disease at multiple time points. Natural course refers to the pattern (i.e., chronic, remitted) and 

duration of the illness (2005). Chronic refers to the percentage of cases with an illness at baseline 

and follow-up; remitted refers to the percentage of cases with an illness at baseline that no longer 

report symptoms at follow-up. They can also determine risk and protective factors of and for a 

disorder. Risk factors are factors that negatively influence or increase the likelihood that the 

individual will acquire an illness; whereas protective factors are factors that positively influence 

or buffer against the negative influence of risk and reduce the likelihood that the individual will 

acquire the illness. These factors are determined by comparing individuals with and without 

exposure to specific variables at baseline and then, following them longitudinally, to determine if 

exposure made them more or less likely to develop the disease. Little research has been 

performed to determine the risk and protective factors for chronic insomnia. Most research has 

evaluated possible risk factors associated with incidence insomnia, not chronic or remitted.  

Chronic illnesses are often related to higher levels of social and physical dysfunction, 

mental health, and pain (Stewart, Greenfield, Hays, Wells, Rogers, Berry, et al., 1989). The more 

insomnia, like other illnesses, interferes in the life of the individual, the greater the impact – 

irrespective of the seriousness of the illness. Individuals with insomnia may also experience a 

shift in self-identity; in order to cope with the illness, it becomes incorporated into the 

individuals’ view of themselves (Stanton, Revenson, & Tennen, 2007). Individuals must also 

reconcile their ideas of the health care system and health care providers as they become fixtures 
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in the individuals’ lives. This shift can have long-lasting implications for the individual. Chronic 

insomnia does not have the previously associated instant gratification of resolution – resolution 

is possible, but requires time. The individual may begin to associate negativity, hostility, 

ambivalence, or uncertainty with health care providers, which may negatively impact the 

treatment course. In addition, the often uncertain progression of insomnia can result in a loss of 

trust in the health care provider. Knowing the potential course of an illness may reduce the loss 

of trust and facilitate a better relationship between the provider and individual thus increasing the 

likelihood of positive outcomes. More specifically, determining the natural course of insomnia is 

important because a) most chronic illnesses have severe consequences, which need to be 

discovered so they can be subsequently assessed within treatment protocols, and b) studying the 

course of insomnia allows for the detection of potential risk and protective factors that can later 

serve as targets within the prevention and intervention strategies. 

Course of Insomnia 

Several studies have examined the different courses of insomnia in adults. Adult 

insomnia prevalence rates range from 5-37%, incidence range from 6-20%, chronicity range 

from 33-75%, and remission from 10-69% (Breslau, Roth, Rosenthal, & Andreski, 1996; Chang, 

Ford, Mead, Cooper-Patrick, & Klag, 1997; Ford & Kamerow, 1989; Hohagen, Rink, Käppler, 

Schramm, Riemann, Weyerer et al., 1993; Mallon, Broman, & Hetta, 2000; Morphy, Dunn, 

Lewis, Boardman, & Croft, 2007; Weismann, Greenwald, Niño-Murcia, & Dement, 1997). The 

large range of rates between studies is largely due to the implementation of various definitions 

for insomnia (e.g., overly inclusive or specific definitions), varying experimental methods 

employed (i.e., cross-sectional, retrospective, and longitudinal), and perhaps sample selection 
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(e.g., predominately male medical students, haphazard sampling methods). Regardless, these 

studies indicate that insomnia is prevalent and chronic in adults.  

To date, only a few studies have provided prevalence, incidence, and natural course rates 

of insomnia in adolescents (Johnson et al., 2006; Ohayon et al., 2000; Patten, Choi, Gillin, & 

Pierce, 2000; Roberts, Lewinsohn, & Seeley, 1995; Roberts et al., 2008). These studies have 

found prevalence rates ranging from 4-39% for insomnia, incidence from 5-23%, and chronicity 

of 2-20% (Johnson et al., 2006; Ohayon et al., 2000; Patten et al., 2000; Roberts et al., 1995; 

Roberts et al., 2008). Similar to adult studies, the varying rates may be largely due to the 

implementation of various definitions for insomnia, varying experimental methods, and varying 

sampling methods. For instance, Johnson et al. utilized retrospective self-reports of insomnia 

based on Diagnostic and Statistical Manual – Text Revision, 4th Edition (DSM-IV-TR; APA, 

2004) criteria to define baseline insomnia; whereas, Patten et al. used a single time-point 

questionnaire to diagnosis insomnia. In addition, stricter definitions for insomnia result in lower 

rates versus overly-inclusive definitions that result in larger rates of insomnia. 

The most rigorous study to evaluate the course of insomnia in adolescents used more 

stringent research criteria (Roberts et al., 2008). Adolescents (N = 4175) with one or more 

symptoms of insomnia, a daytime complaint, and no mood disorder, anxiety disorder, or 

substance use disorder were defined as having insomnia. These researchers found a prevalence of 

5%, incidence of 5%, 1% had chronic insomnia, and the rest went into remission. The exclusion 

of individuals with comorbid disorders likely resulted in the lower rates. The authors reported 

rates on even looser definitions (i.e., any symptom of insomnia; no exclusion for comorbid 

psychological disorder), but these definitions were more discrepant from the most commonly 
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used definitions of primary insomnia (e.g., complaint of insomnia which causes daytime 

dysfunction, without other possible explanations). 

Most of the previous studies that evaluated the course of insomnia did so from a limited 

perspective. For instance, many of the studies either only evaluated prevalence rates or only 

evaluated chronic insomnia. Research that evaluates all the different courses of insomnia is 

essential to understanding the different outcomes and possible places of intervention and 

prevention for each course. In addition to studying the various courses, studies need to evaluate 

possible consequences of the different courses of insomnia. The one study that evaluated the 

various courses, Roberts et al. (2008), did not fully evaluate either the consequences of or the 

protective and risk factors for the different courses of insomnia. 

Consequences Associated with Different Courses of Insomnia 

Several longitudinal studies have shown that having insomnia at baseline is a significant 

risk factor for psychopathology (e.g., major depression, panic disorder, alcohol abuse) (Breslau 

et al., 1996; Chang et al., 1997; Dryman & Eaton, 1991; Morphy et al., 2007; Weissman et al., 

1997). However, very few have evaluated the risks of different courses of insomnia (i.e., 

incidence, remitted, chronic) have on the development of psychopathology (NIH, 2005).  

One keystone study conducted by Ford and Kamerow (1989) evaluated the role of the 

course of insomnia on the development of psychopathology.  Depression rates were much higher 

for individuals who had insomnia at one or more time points. In addition, adults were 35 and 

39.8 times more likely to have depression at follow-up if they had chronic insomnia or a new 

case of insomnia, respectively. A similar trend was noted for anxiety disorders and alcohol or 

drug abuse. They also found that individuals with insomnia were more likely to have sought 

general medical and specialty psychological services.  
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Breslau et al. (1996) extended the research of Ford and Kamerow (1989) using the same 

dataset, but excluding participants who reported a lifetime history of a psychological disorder at 

baseline. This exclusion was done to eliminate previous psychological problems as confounds 

when examining primary insomnia as a risk factor for psychopathology. They found that rates of 

major depression, any anxiety disorder, alcohol abuse and dependence, drug abuse and 

dependence, and nicotine dependence were much higher in adults with primary insomnia versus 

adults without insomnia at baseline. For instance, adults with baseline primary insomnia were 

7.18 times more likely to develop problems with drug abuse and dependence, 3.95 times more 

likely to develop major depression, and 2.41 times more likely to develop nicotine dependence. 

As can be seen, despite using the same population, the results were smaller than those found by 

Ford and Kamerow (1989), likely owing to their exclusion of individuals whose insomnia at 

baseline was potentially being caused by a psychiatric disorder. In addition, those individuals 

with a psychiatric disorder at baseline or in the past are more likely to maintain or develop that 

disorder in the future. One weakness of this study was the focus on baseline insomnia as a risk 

factor, as opposed to assessing the different courses.  

The few longitudinal studies in adolescents suggests that adolescents with primary 

insomnia and adolescents with insomnia and other comorbid psychological disorders may 

experience different courses and outcomes (Patten et al., 2001; Roberts et al., 2008; Roberts et 

al., 2002). Patten et al. (2001) found that developing or maintaining insomnia predicted 

depression at one-year follow-up. Specifically, they reported that adolescents with incident 

insomnia were 3.91 times more likely and adolescents with chronic insomnia were 4.15 times 

more likely to have depression at follow-up. Interestingly, adolescents with remitted insomnia 

were 0.77 times as likely to have depression at follow-up; they were less likely to develop 
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depression than adolescents with no insomnia at either time-point (Patten et al., 2001). Roberts et 

al. (2002) found that baseline insomnia was a risk factor in decreased self-esteem and increased 

symptoms of depression at 1-year follow-up. Another study by Roberts et al. (2008) found lower 

rates of depressed mood, stress (e.g., school, neighborhood, parents) in adolescents with primary 

insomnia compared to adolescents with insomnia and a comorbid psychological disorder.  

Risk and Protective Factors for Insomnia 

The time span of adolescence appears to be an appropriate window to examine such risk 

factors, because adolescents may be at a higher risk for the development of insomnia. The 

dissonance created by the numerous physiological and neuroendocrine changes that co-occur 

with changes in societal demands (e.g., increase homework load, early school start times, 

increase in social obligations) can create a unique environment which may increase the stressors 

experienced by adolescents. Some researchers propose that adolescents experience more changes 

than any other age group, except infants (Feldman & Elliot, 1990). Marked differences in 

adolescents’ physiological, cognitive, and emotional functioning are seen at various points. For 

instance, various studies have evaluated changes in sleep in pre-pubescent and post-pubescent 

adolescents. General findings indicate that adolescents maintain the same sleep needs at both 

time points; however, post-pubescent adolescents usually sleep fewer hours and are more 

inclined to experience excessive daytime sleepiness (Carskadon, Harvey, Duke, Anders, Litt, & 

Dement, 1980). Several studies indicate adolescents who do not receive adequate sleep are more 

prone to depressed moods, daytime sleepiness, and problematic sleep behaviors (Carskadon & 

Dement, 1987; Carskadon, Wolfson, Acebo, Tzischinsky, & Seifer, 1998; Wolfson & 

Carskadon, 1998).  
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An argument can be made that all adolescents experience similar levels of increased 

stress; however, not all adolescents develop insomnia. An important question is – why do some 

adolescents who experience this stress develop insomnia while other adolescents do not? The 

behavioral model of insomnia (Figure 1) (Spielman, Caruso, & Glovinsky, 1987) is based upon 

the diathesis-stress model and proposes that some individuals have a predisposition or “risk” 

(e.g., biological, psychological) for developing insomnia, and stress from precipitating factors 

(e.g., biological, behavioral, and/or social factors) acts as a catalyst for the development of 

incidence insomnia.  

To date, most research searching for risk factors of insomnia have focused solely on 

incidence (i.e., new onset) insomnia, not chronic or remitted. Several researchers have found that 

gender, low socioeconomic status, and ethnicity are risk factors for incidences of insomnia in 

adolescents (Johnson et al., 2006; Ohayon, Roberts, Zulley, Smirne, & Priest, 2000; Roberts, 

Roberts, & Chan, 2006; Roberts, Lee, Hernandez, & Solari, 2004).  

Many studies, but not all (Roberts et al., 2001), support a gender difference in the rate 

and prediction of insomnia status. Specifically, females are more likely to develop insomnia than 

males (Johnson et al., 2006; Ohayon et al., 2000; Roberts et al., 2004; Roberts et al., 2006; 

Roberts et al., 2008). Most of these studies were conducted on older adolescents. However, 

Johnson et al. evaluated both pre-pubescent and post-pubescent adolescents. Their findings 

indicated that post-menses girls were 2.5 times more likely to have insomnia than post-pubescent 

boys; however, no difference in rates existed prior to puberty. A couple of hypotheses can be 

derived from these findings. One, estrogen may play a role in the development of insomnia. 

Some females may experience higher levels of estrogen as they transition into later adolescence, 

which acts as a catalyst in the development of insomnia. A second hypothesis is that females, or 
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at least some females, may experience higher levels of social stressors as they transition into later 

adolescents than males. These social stressors could be increased pressure from family, friends, 

educational system, or cultural norms.  

In regards to socioeconomic status, findings indicate that as adolescents’ socioeconomic 

status lowers, they are more inclined to develop insomnia (Johnson et al., 2006). There are 

several possible explanations for why lower socioeconomic status may be a stressor. Some 

adolescents may begin work to compensate for the lower family income. The different pressure 

of needing to work versus working to have extra spending money may result in a significant 

enough stressor to initiate an episode of insomnia. Another reason could be that some 

adolescents in lower socioeconomic brackets are more prone to social isolation or negative social 

attention.  

Studies evaluating ethnic differences have found that Caucasian adolescents experience 

higher levels of insomnia than other ethnic groups and a possible acculturation difference exists. 

Roberts et al. (2006) found differences between European Americans, African Americans, and 

Mexican Americans in subtypes of insomnia (i.e., sleep-onset, maintenance, and early-morning 

awakenings). Another study by Roberts et al. (2004) evaluated predominately Latinos (94%) 

versus Caucasian (4%) and other ethnic groups (2%). They found that as Mexican adolescents 

became more acculturated into the American society, the adolescents reported higher levels of 

insomnia. For example, 13% of U.S.-born Mexican-American adolescents versus 8% of 

Mexican-born Mexican-American adolescents and 9% of Mexican National adolescents reported 

insomnia. One possible explanation could be difference in cultural norms (i.e., Mexican culture 

versus American culture). These differences could be related to schedules. For instance, the 

American culture potentially imposes a more incongruent schedule than the Mexican culture 
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does. Another cultural difference could be expectations placed on the adolescent. American 

culture has placed greater emphasis on school performance – greater number of national and 

state-level exams to measure competency. Performance on these exams determines the 

placement of the child or adolescent, and eventually plays a role in the acceptance to college – 

especially other non-school imposed exams (e.g., ACT, SAT). Many individuals in the American 

culture view college as a necessary part of life. The result may be an increase in stress placed on 

adolescents.  

Little research has attempted to predict risk and protective factors for remitted and 

chronic insomnia. Evaluation of remission and chronicity may be important in determining areas 

for intervention and potential protective factors that reduce the likelihood of chronicity. A more 

recent study by Roberts et al. (2008) evaluated risk and protective factors in the course of 

adolescent insomnia. Adolescents who were female, reported one or more physical limitations, 

and/or reported moderate or high levels of school stress were more at-risk for developing 

insomnia (i.e., one or more symptoms of insomnia, daytime complaint, and mood disorder, 

anxiety, or substance use disorder). However, the study did not look at different courses of 

insomnia and its impact on risk and protective factors.  

The aim of the current study was multifold. The first aim was to describe the various 

courses (i.e., never having insomnia, incident insomnia, remitted insomnia, chronic insomnia) of 

insomnia in adolescents. The second aim was to compare the associated correlates (i.e., 

depression, suicidal behaviors, poor class grades, difficulties in school) of the different courses 

of insomnia. The third aim was to evaluate potential risk and protective factors in the course of 

adolescent insomnia (i.e., age, gender, ethnicity, depression, psychological counseling, education 
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on handling stress, conflict, and/or health problems), in hopes of gaining insight into possible 

areas of prevention and intervention. 

The current study has several advantages that make its contribution unique. First, this 

study is one of the few to evaluate course of insomnia in adolescents. The current design allowed 

for the examination and extension of previous research in the area of natural course. Evidence 

suggests that course matters, and it is important because different courses may result in different 

consequences. Second, the study design allowed for the examination of potential risk and 

protective factors. In addition, it allowed for this examination to occur within the context of the 

course of the illness. This unique perspective may allow for insight into possible prevention and 

intervention strategies.  

The current study hypothesized adolescents with incidence and Chronic insomnia would 

experience more depression, suicidal behaviors, poor class grades, and difficulties in school than 

adolescents in the remitted and no insomnia groups. It also hypothesized older age, female 

gender, Caucasian ethnicity, insomnia and depression at baseline assessment (Time 1) would be 

risk factors for the development of insomnia at 1-year follow-up assessment (Time 2). 

Psychological counseling and education about handling stress, conflict, and/or health problems 

would be protective factors. 
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CHAPTER 2 

METHODS 

Participants 

The current study utilized a public-use dataset, which contained 6514 adolescents. Of 

these participants, 4102 adolescents provided data at Time 1 and Time 2 on gender, ethnicity, 

grade, and insomnia status usable for statistical analysis. The demographic break-down of this 

ethnically-diverse sample at Time 1 is displayed in Table 2.  Longitudinal data had a minimal 

dropout rate of 12.4% from Time 1 to Time 2, which resulted in an ethnically-diverse total 

sample size of 4102 for longitudinal analyses. The demographic break-down at Time 2 is 

displayed in Table 3. The overall refusal rate was 0.1% for all questions in the dataset. 

Participants were excluded from Time 1 analyses if any of the following criteria were met: no 

age, ethnicity, gender, grade, or insomnia data given. Participants were excluded from Time 2 

analyses if any of the following criteria were met: no age, ethnicity, gender, grade, or insomnia 

data given at both Time 1 and Time 2. Statistical analyses were conducted using SPSS 13.0 for 

windows. 

Procedures 

The present study used archival data from the National Longitudinal Study of Adolescent 

Health (ADDHealth; Udry, 2003). ADDHealth is a study intended to evaluate the health and 

health-related behaviors in adolescents through adulthood. Data for ADDHealth was collected 

via a systematically stratified, random selection process performed by Quality Education Data, 

Inc. Quality Education Data, Inc. utilized a nationally representative sampling pool of 

adolescents in the United States from 1994 to 2002. Initially, 80 U.S. middle, junior high, and 

high schools were selected based on meeting criteria for size, school type, census region, level of 
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urbanization, percentage European American, percentage African American, grade span, and 

curriculum. Of these initial schools, 70% agreed to participate and provided contact information 

for additional feeder schools for participation. An additional 28 schools were selected based on 

similarity of key variables. A final total of 145 middle, junior high, and high schools participated 

in the study. ADDHealth drew additional special over-sample groups based on self-reported data 

from the in-school questionnaire. These over-sample groups consisted of additional participants 

that met specific criteria. The groups were ethnic (i.e., African American from well-educated 

families, Chinese, Cuban, Puerto Rican), saturation (i.e., 16 schools selected for in-home 

interviews), disabled (i.e., adolescents who had difficulties with identification of potential limb 

disability), and genetic (i.e., pairs of siblings that resided in the same household – identical twins, 

faternal twins, half-siblings, and step-siblings). 

The baseline phase was a cross-sectional data collection from September 1994, to 

December 1995, with all in-home interviews conducted from April to December, 1995. This 

phase consisted of an overall sample of 20,745 adolescents. Time 1 analyses were based on the 

data collected during this baseline period. The Time 2 data was collected approximately one-year 

later from April 1996 to August 1996, and retained 14,673 of the original Time 1 adolescents. 

An additional 65 participants were added to the sample who had not been interviewed at Time 1, 

but were members of the genetic sample. Time 2 analyses were based on the data collected 

during this period. All students and parents signed informed consent forms and schools received 

either passive or active consent forms for release of information. ADDHealth provides a more 

detailed description of the stratification process and subsequent data collection process (Harris, 

Florey, Tabor, Bearman, Jones, & Urdy, 2003).  
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ADDHealth created two datasets following data collection to protect confidentially and 

insure accessibility to the data. The public-use dataset consists of a subset of the entire sample, 

and therefore, contains a smaller sample size and variable list (n = 6514). This reduction de-

identified participant information to a degree that allowed for easier access to the data in a more 

public format for researchers. This dataset was the one used in the current study, and is 

distributed by Sociometrics Corporation. ADDHealth directly distributes a second dataset 

referred to as the restricted-use contractual data because it contains all the variables, which 

increases the risk of participant identification. This dataset requires more stringent security to 

insure confidentially because of potential identification through combinations of answers to 

certain variables.  

Measures 

Researchers utilized several measures and instruments to collect information regarding 

the health and health-related behaviors of adolescents and young adulthood (Harris et al., 2003). 

Overall, the entire data set consisted of questions intended to collect information about health 

and health-related variables, such as chronic and/or disabling conditions, HIV status, health 

facility utilization, peer networks, decision-making processes, sexual behaviors, height, weight, 

criminal activities, and psychological well-being.  

Baseline assessment (Time 1). Interviewers conducted the in-home interviews via laptops 

from April to December, 1995. Laptop administration facilitated the two-part interview format, a 

computer-assisted personal interview and an audio computer-assisted self-interview. The 

computer-assisted personal interview prompted interviewers with questions based on previous 

responses (e.g., enabled legitimate skips when a participant previously answered no to a 

qualifying question) and allowed for immediate data entry. The audio computed-assisted self-
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interview assessed more sensitive topics (e.g., sexual experience) via pre-recorded questions 

listened to over headphones by participants. The participants directly input their answers into the 

laptop, which reduced the likelihood that answers may be influenced by the presence of parents, 

siblings, interviewer, and others. This format facilitated more honest answers from participants. 

The entire interview lasted approximately one to two hours based upon the adolescent’s age and 

self-reported history. Questions ranged from demographic and family characteristics to health 

status and sexual experiences. Example questions were: “What is your birth date? [month and 

year]”; “What do you think your chances are of getting AIDS?”; “Have you taken a public or 

written pledge to remain a virgin until marriage?”  

Adolescents were given the option of marking “Legitimate skip” or “Not applicable” on 

all questions. If adolescents marked either choice on a question, their response was coded as 

“No.” A choice of “Legitimate skip” indicated the adolescent had previously answered a screener 

question or similar questions as “No.” The definition of both, “Legitimate skip” and “Not 

applicable,” implies an answer of “No.” 

1-year follow-up assessment (Time 2). Similar to the Time 1 interviews, interviewers 

conducted the in-home interviews via laptops from April to August, 1996. The interviews again 

consisted of two parts: a computer-assisted personal interview and an audio computer-assisted 

self-interview. The entire interview lasted approximately one to two hours based upon the 

adolescent’s age and self-reported history. Like the Time 1 in-home interview, questions ranged 

from demographic and family characteristics to health status and sexual experiences. Additional 

and/or more details questions were added about sun exposure and nutrition. Example questions 

were: “What language is usually spoken in your home?”; “In an average week, on how many 
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days do you go to physical education classes at school?”; “Are illegal drugs easily available to 

you in your home?” 

Operational Definitions 

Insomnia. The operational definition for insomnia was based upon a question present in 

both the Time 1 and Time 2 assessments. Participants were asked “Please tell me how often you 

have had each of the following conditions in the past 12 months. How often have you had trouble 

falling asleep or staying asleep?” At Time 1 and 2, adolescents with insomnia (AWI) was 

defined as adolescents who marked “Almost every day” or “Everyday.” Adolescents without 

insomnia (AWOI) was defined as adolescents who marked “Never,” “Just a few times,” or 

“About once a week.”  

At Time 2, the no insomnia group was defined as adolescents who met criteria for AWOI 

at both Times 1 and 2. The remitted insomnia group was defined as adolescents met criteria for 

AWI at Time 1, but criteria for AWOI at Time 2. Adolescents who met criteria for AWOI at 

Time 1 and AWI at Time 2 comprised the incidence insomnia group. Finally, adolescents who 

met criteria for AWI at Times 1 and 2 were placed in the chronic insomnia group.  

This current definition of insomnia utilized the frequency (i.e., > 3 nights per week) and 

duration (i.e., > 6 months) requirements recommended by Lichstein, Durrence, Taylor, Bush, & 

Riedal (2003). Therefore, adolescents who endorsed insomnia symptoms “Just a few times per 

week” were excluded from the insomnia group due to the more stringent frequency requirements 

and the ambiguous nature of the words “a few times.” Due to limitations of this archival dataset, 

the current diagnosis did not include a) a sleep-onset latency or wake-after sleep onset of greater 

than or equal to 31 minutes or b) a daytime complaint. 
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 Depression. The operational definition of depression was based upon the question, “How 

often was each of the following things true during the past week? You felt depressed?” (Time 1) 

and the question, “How often was each of the following things true during the past seven days? 

You felt depressed?” (Time 2). The only difference is the use of the words “past week” at Time 1 

versus the words “past seven days” at Time 2. Answers included “Never or rarely,” 

“Sometimes,” “A lot of the time,” and “Most of the time or all of the time.” The DSM-IV-TR 

(American Psychiatric Association, 2004) requires an endorsement of depressed mood or 

anhedonia almost all of the time for at least two weeks. The current definition did not have this 

same stipulation, and, therefore, an actual classification of diagnosable depression was not 

possible. Adolescents who marked “A lot of the time” or “Most of the time or all of the time” 

were classified as endorsing depression.  

 Suicidal behaviors. The same two questions assessed suicidal behaviors and thoughts at 

both Time 1 and Time 2. The first question evaluated suicide ideations, and asked the question 

“During the last 12 months, did you ever seriously think about committing suicide?” Adolescents 

who endorsed “Yes” were classified as having suicidal ideations. The second question evaluated 

suicide attempts, and asked, “During the past 12 months, how many times did you actually 

attempt suicide?” Answer choices included “0 times,” “1 time,” “2 or 3 times,” “4 or 5 times,” 

and “6 times or more times.” Suicide attempt was operationally defined as one or more times in 

the past year.  

 Behavioral problems at school. The same questions assessed behavioral problems at 

school at Time 1 and Time 2. At Time 1, adolescents were asked, “[If SCHOOL YEAR:] Since 

school started this year, how often have you had trouble:” or “[If SUMMER] During the 1994-

1995 school year, how often did you have trouble:” for ability to get along with their teacher, pay 
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attention in school, get their homework done, and getting along with other kids. At Time 2, 

adolescents were asked the same question, but “1994-1995” was replaced with “1995-1996.” 

Behavioral problems at school was defined as an endorsement of “Almost every day” or 

“Everyday” on one or more of the questions. No behavioral problems at school was defined as 

“Never,” “Just a few times,” or “About once a week.” Behavioral problems were specific to 

school behaviors. Outside behavior problems were not evaluated in the current study. However, 

for easier reference, behavioral problems as school will be referred to as “behavioral problems” 

throughout the remainder of the text. 

 Grades. Adolescents were asked “At the [most recent grading period/last grading period 

in the spring], what was your grade in . . .” for “English or language arts,” “mathematics,” 

“history or social studies,” and “science.” Responses included “A,” “B,” “C,” or “D or lower.” 

Grade was operationally defined as a letter grade response to this question.    

Psychological counseling. The same question assessed psychological counseling at both 

Time 1 and Time 2. Psychological counseling was operationally defined as an affirmative 

response to the question, “In the past year, have you received psychological or emotional 

counseling?”  

 Protective education. The same questions assessed protective education at both Time 1 

and Time 2. Protective education was operationally defined as an affirmative response to one or 

more of the following questions: “Please tell me whether you have learned about each of the 

following things in a class at school:” “stress,” “how to handle conflict,” and “where to go for 

help with a health problem.” 
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CHAPTER 3 

RESULTS 

Prevalence, Incidence and Natural Course Analyses 

At Time 1, 9.6% of the adolescents met criteria for insomnia (Table 2). When excluding 

participants who endorsed depression and/or suicidal behaviors (N = 3981), the prevalence rate 

was 7.9%. The prevalence rate at Time 2 was 7.3%. At Time 2, 2.9% reported chronic insomnia, 

6.2% reported remittance of insomnia, 4.4% reported new cases of insomnia, and 86.4% reported 

never having insomnia without excluding for co-morbid depression and suicidal behaviors 

(Table 3). When excluding participants who endorsed depression and/or suicidal behaviors at 

Time 1 and/or 2 (n = 3569), 2.5% reported chronic insomnia, 5.9% reported remittance of 

insomnia, 3.6% reported new cases of insomnia, and 88.1% reported never having insomnia.  

A series of chi-square of independence tests and independent-samples t-test analyses 

were performed on cross-sectional data from Time 1 to compare AWI to AWOI on demographic 

variables (i.e., gender, ethnicity, grade, and age) to determine if there were significant 

differences between the groups. Results indicated a significant difference for gender (p = .012), 

but not for ethnicity, grade, or age in the prevalence rate of insomnia (Table 4). Specifically, 

females were more likely than males to have insomnia at Time 1.  

A second series of chi-square of independence tests and independent-samples t-test 

analyses were performed on cross-sectional data from Time 2 to compare AWI to AWOI on 

demographic variables (i.e., gender, ethnicity, grade, and age) to determine if there were 

significant differences between the groups. Results indicated a significant difference for gender 

(p = .007), but not for ethnicity, grade, or age in the prevalence rate of insomnia (Table 4). 

Similar to Time 1, females were more likely than males to have insomnia at Time 2.  
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A series of chi-square of independence and ANOVA analyses were performed on cross-

sectional data from Time 2 to compare no, remitted, incidence, and chronic insomnia groups on 

demographic variables (i.e., gender, ethnicity, grade, and age) to determine if there were 

significant differences between groups. Results indicated a significant difference between 

insomnia status groups on gender (p = .006) and age (p = .002), but not ethnicity or grade (Table 

4). Pair-wise comparisons revealed a significant gender difference between the no insomnia 

group and the remitted, incidence, and chronic insomnia groups. Specifically, females more 

frequently reported remittance (p = .026), incidence (p = .035), and chronic insomnia (p = .042) 

as opposed to never having insomnia, which males were more likely to report. In addition, 

independent-samples t-test analyses indicated the remitted group was significantly younger than 

the no insomnia group (M = 15.76, SE = .08 and M = 16.05, SE = .02, respectively). 

Correlates analyses 

Time 1 correlate analyses. A Mulivariate Analysis of Variance (MANOVA) was 

performed on cross-sectional data from Time 1 to compare AWI to AWOI on depression, 

suicidal behaviors, behavioral problems and lower class grades (Table 5). The results were 

significant, Wilks’s Λ = .95, F (8, 3791) = 27.71, p < .001, with a multivariate η2 = .06. Post-hoc 

logistic regression and ANOVA analyses using a Helm’s Bonferroni correction to control for 

Type I error were run to determine specific differences between AWI and AWOI on each 

variable. Findings showed AWI were more likely to have depression (OR = 4.48; p < .001), 

suicidal ideations (OR = 2.71; p < .001), suicide attempts (OR = 3.69; p < .001), and behavioral 

problems (OR = 3.23; p < .001) than AWOI. AWOI had significantly higher class grades in 

English (p = .013); however, AWI had significantly higher grades in Math (p = .002), Science (p 

= .007), and Social Studies (p < .001).  
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Time 2 correlate analyses. A Mulitvariate Analysis of Covariance (MANCOVA) was 

performed on Time 2 cross-sectional data on depression, suicidal ideation and/or attempts, and 

lower class grades controlling for Time 1 depression, suicidal behaviors, and grades (Table 6). 

The results were significant, Wilks’s Λ = .98, F (8, 2553) = 6.42, p < .001, with a multivariate η2 

= .02. Post-hoc analyses using a Helm’s Bonferroni correction to control for Type I error were 

run to determine specific differences between AWI and AWOI on each variable. AWI were more 

likely to have depression (OR = 3.28; p < .001), suicidal ideations (OR = 1.88; p = .001), suicide 

attempts (OR = 2.39; p = .001), and behavioral problems (OR = 2.39; p < .001) than AWOI at 

Time 2.  

In addition, adolescents with Time 1 depression were more likely to have Time 2 

depression (OR = 5.94; p < .001) than adolescents without depression. Adolescents with Time 1 

suicidal ideations were more likely to have Time 2 depression (OR = 2.58; p = .001), suicidal 

ideations (OR = 7.03; p < .001), and suicidal attempts (OR = 6.83; p < .001) than adolescents 

without suicidal ideations. Similarly, adolescents with previous suicide attempts at Time 1 were 

more likely to have Time 2 suicidal ideations (OR = 1.79; p = .009) and suicidal attempts (OR = 

3.85; p < .001) than adolescents without previous suicidal attempts. Adolescents with behavioral 

problems at Time 1 were more likely to report behavioral problems at Time 2 (OR = 4.84; p < 

.001) than adolescents without behavioral problems at Time 1. No significant difference was 

found between AWI and AWOI for class grades in English, Math, Social Studies and Science at 

Time 2 (Table 6). 

Time 2 insomnia groups analyses. A MANCOVA was performed to compare Time 2 

insomnia groups (no insomnia, remitted insomnia, incidence insomnia, and chronic insomnia) on 

depression, suicidal behaviors, and lower class grades at Time 2, controlling for Time 1 
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depression, suicidal behaviors, and class grades (Table 7). As before, the results were significant, 

Wilks’s Λ = .97, F (24, 7399.28) = 3.16, p < .001, with a multivariate η2 = .01. Post-hoc analyses 

using a Helm’s Bonferroni correction to control for Type I error were run to determine specific 

differences between insomnia status groups on each variable. Adolescents with incidence 

insomnia were more likely to have Time 2 depression (OR = 1.58; p < .001), suicidal ideation 

(OR = 1.97; p = .005), suicide attempts (OR = 3.15; p < .001), and behavioral problems (OR = 

2.69; p < .001) than adolescents without a history of insomnia (i.e., no insomnia group). 

Adolescents with incidence insomnia were also more likely to have Time 2 depression (OR = 

5.43; p = .001), suicidal ideations (OR = 3.15; p < .001), and behavioral problems (OR = 3.15; p 

< .001) compared to adolescents with remitted insomnia. Furthermore, adolescents with chronic 

insomnia were more likely to have behavioral problems compared to adolescents in the no 

insomnia group (OR = 1.93; p = .005) and the remitted insomnia group (OR = 2.26; p = .004). 

No significant differences were found between insomnia status groups for class grades in 

English, Math, Social Studies and Science (Table 7). 

Risk and protective factors analyses 

 Two multi-nominal regression analyses were run using a Helm’s Bonferroni correction to 

control for Type I error to determine specific risk and protective factors for the insomnia status 

groups (Table 8). Risk factor analyses found adolescents with depression at Time 1 were more 

likely to have incidence insomnia (OR = 2.7; p = .007) than adolescents without depression. No 

significant difference was found for gender, age, ethnicity, and Time 1 insomnia status for 

insomnia group status at Time 2. Protective factor analyses found adolescents who received 

psychological counseling at Time 1 were more likely to have remitted insomnia (OR = 2.09; p < 

.001) and chronic insomnia (OR = 3.19; p < .001) than adolescents who did not receive 
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psychological counseling. No significant difference was found between insomnia status groups 

for protective education at Time 1. 
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CHAPTER 4 

DISCUSSION 

The current study had several aims. The first aim was to describe the various courses of 

insomnia in adolescents: never having insomnia, incident insomnia, remitted insomnia, and 

chronic insomnia. At Time 1, the results indicated an insomnia prevalence rate of 9.6%; 

however, after excluding participants with depression and suicidal behaviors, the prevalence rate 

was 7.9%. Females were more likely to report insomnia at Time 1 than males; however, no 

significant difference was found for ethnicity, grade, and age. 

At Time 2, results found a prevalence rate of 7.3%. The results further showed a chronic 

insomnia rate of 2.9%, a remitted insomnia rate of 6.2%, an incidence insomnia rate of 4.4%, and 

86.4% of the adolescents reported never having insomnia. After excluding participants with 

current and/or a history of depression and suicidal behaviors, results showed a prevalence of 6%, 

a chronicity of 2.5%, remitted of 5.9%, and incidence of 3.6%. These rates are within the ranges 

from previous studies (Johnson et al., 2006; Ohayon et al., 2000, Patten et al., 2000; Roberts et 

al., 1995; Roberts et al., 2008). Overall, these results continue to support the view insomnia is a 

significant concern in adolescents.   

Time 2 analyses indicated females more frequently reported remitted, incidence, and 

chronic insomnia compared to males who more frequently reported never having insomnia. 

These findings were not unexpected given previous research, which shows females are more 

likely to report insomnia than males. The higher frequency of females who reported remitted is 

also not surprising because they are more frequently reporting insomnia, which means a higher 

likelihood of remittance as well. Furthermore, adolescents with remitted insomnia were 

significantly younger than the adolescents without insomnia. Previous research as a whole did 
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not include remitted individuals in analysis. As such, this is a newer piece of information that 

needs to be further explored. One possible explanation could be the adolescents with remitted 

insomnia experienced only an acute or transient case of insomnia at Time 1. Thus, the age 

difference at follow-up may suggest adolescents who acquire insomnia at a younger age are more 

likely to remit. Another possibility is the younger age may suggest the adolescents experienced 

insomnia due to the stress of puberty. Currently, these adolescents are on the tail-end of puberty; 

therefore, they are no longer experiencing the same levels of stress. Hence, their insomnia has 

remitted. Overall, further exploration of adolescents and membership in the various insomnia 

status groups is warranted given the current findings. Specifically, studies evaluating adolescents 

over more than two time points to obtain a more accurate reflection of insomnia status changes 

over time would be beneficial.  

The second aim was to compare the different courses on various correlates (i.e., 

depression, suicidal behaviors, poor class grades, difficulties in school). Analyses provided 

further support for the comorbidity of insomnia, depression, and suicidal behaviors as well as 

behavioral problems. One possible explanation for the significant association between insomnia 

and behavioral problems may be stress from school difficulties triggers insomnia onset, thus 

explaining the comorbid presence. Another possibility is onset of insomnia subsequently leads to 

behavioral problems. Unfortunately, due to the cross-sectional nature of the data no clear 

conclusions on sequencing can be reached. Despite this, the data indicated adolescents with 

insomnia do have a tendency to also experience depression, suicidal behaviors, and behavioral 

problems. In addition, correlate analyses at Time 1 indicated a significant class grade difference; 

however, analyses at Time 2 (i.e., AWI versus AWOI and Insomnia groups) did not indicate a 

significant difference in academic performance. These findings paired with follow-up evaluation 
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of the effect size at Time 1 for differences between class grades in English, Math, Science, and 

Social Studies suggest the findings at Time 1 may be spurious.  

 Analyses evaluated insomnia groups (no insomnia, remitted insomnia, incidence 

insomnia, and chronic insomnia) at Time 2 across the same correlate variables while controlling 

for Time 1 depression, suicidal behaviors, and school difficulties. Results indicated adolescents 

with incidence insomnia were more likely to have depression and suicidal behaviors than 

adolescents who have never reported insomnia. Interestingly, new cases of insomnia, not chronic 

or remitted insomnia, were significantly associated with depression and suicidal behaviors. One 

possible explanation could be the historic view that insomnia is merely a symptom, and not a 

primary disorder. However, the fact that chronic insomnia is not also associated with the others 

lessens this possibility. However, it does give support to another explanation. As previously 

mentioned, primary or secondary insomnia may initially start as a symptom; however, it can 

become a distinct disorder (Stepanski & Rybarczyk, 2006). As such, individuals would benefit 

from receiving treatment for the insomnia. Thus, treatment studies should be done to evaluate the 

impact insomnia treatment has in adolescents with comorbid disorders. 

Both adolescents with incident and chronic insomnia were more likely to experience 

school difficulties than adolescents without a history of insomnia. Similarly, adolescents with 

incident and chronic insomnia were more likely to have behavioral problems than adolescents 

with remitted insomnia. These findings further suggest insomnia may contribute to the 

development and maintenance of behavioral problems. One explanation may be insomnia 

produces consequences of its own, separate from the other disorders (e.g., depression). This may 

be the case for chronic insomnia and behavioral problems. Currently, the data suggests the 
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presence of insomnia is associated with behavioral problems; however, additional studies need to 

be done to determine the exact nature of the relationship.  

 The third aim was to explore potential risk and protective factors for the various courses 

of insomnia to identify possible areas of prevention and intervention. Possible risk factors 

included older age, female gender, Caucasian ethnicity, and Time 1 depression and/or insomnia. 

Possible protective factors included psychological counseling and education on handling stress, 

conflict, and/or health problems. Results indicated adolescents with depression at Time 1 were 

more likely to have incidence insomnia at Time 2. One possible explanation may be the presence 

of insomnia at Time 2 is the outcome of Time 1 depression, which would suggest that insomnia 

is a symptom of depression. However, the fact is these adolescents reported no insomnia at Time 

1, but did report depression symptoms. Thus, at Time 1 their sleep disturbance (if present) was 

not of paramount importance to report as a sleep disorder. Instead, the depression was the 

significant concern. Therefore, another possible explanation could be this finding provides 

support for Stepanski and Rybarczyk’s meta-analysis (2006) indicating secondary insomnia can 

become a disorder in its own right.  

Additional findings indicated adolescents with depression at Time 1 were more likely to 

have depression at Time 2. Similarly, adolescents with suicidal attempts at Time 1 were more 

likely to experience suicidal ideation and attempts at Time 2. In addition, adolescents with 

suicidal ideation were more likely to experience depression, suicidal ideation and suicidal 

attempts at Time 2. Interestingly, suicidal ideations at Time 1 were more predictive of suicidal 

ideations and attempts at Time 2 than suicidal attempts. Adolescents with suicidal ideation at 

Time 1 were also more likely to report Time 2 depression; thus, one possible explanation may be 

depression is the mediating factor. Specifically, the presence of depression may be the driving 
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force behind the higher occurrence of attempts and ideation at Time 2. In addition, behavioral 

problems at Time 1 were predictive of behavioral problems at Time 2. These findings suggest 

difficulties at school may be a chronic problem for some individuals. 

The lack of significant findings regarding risk factors initially was baffling. Further 

evaluation of the variables revealed a possible explanation. The current study evaluated risk 

factors in regards to demographics and more paramount events (e.g., depression). However, 

research in the area of stress may help to explain the current findings and suggest potential future 

directions. Research on stress has shown daily hassles are the most significant stressors and have 

the greatest impact on a person’s health (Burks, Martin, & Martin, 1985). In addition, the most 

prominent model for the acquisition of insomnia is the diathesis stress model (Spielman et al., 

1987). As mentioned previously, this model (Figure 1) proposes that a person is predisposed to 

insomnia and external factors act as a catalyst to trigger the onset of insomnia. Thus, if insomnia 

is triggered by stressful events and daily hassles are considered the most significant stressors, 

then it can be hypothesized daily hassles would be the most likely to trigger insomnia onset. The 

current data did not evaluate such a hypothesis; however, future research should evaluate the 

impact daily hassles have on insomnia.  

Protective analyses found adolescents who received psychological counseling at Time 1 

were more likely to experience either remitted or chronic insomnia. Thus, while there was a 

significant finding for psychological counseling it did not prove to be a protective factor – there 

was no difference between the no insomnia group and incidence insomnia groups. If it was a 

protective factor, then adolescents who do not receive psychological counseling should acquire 

new cases of insomnia versus adolescents who do receive psychological counseling.  
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Despite the fact that psychological counseling was not shown to be a protective factor, 

there are several possible explanations for the current findings. Adolescents in both the remitted 

and chronic insomnia groups have one thing in common – presence of insomnia at Time 1. Thus, 

it would be expected that these individuals would more likely seek counseling. Another 

possibility is the type of therapy received in treatment predicts remittance or chronicity. 

Specifically, adolescents with remitted insomnia received treatment that reduced their insomnia 

symptoms; whereas, the adolescents with chronic insomnia did not received treatment that 

reduced their insomnia. A third possibility resides with the severity of symptoms that drove the 

adolescent to therapy at Time 1. Possibly, the adolescents with less severe symptoms who sought 

treatment at Time 1 showed greater reductions in overall well-being (e.g., decreased symptoms 

including insomnia symptoms) versus adolescents with more severe symptoms at Time 1 who 

showed no statistically significant reduction in symptoms.  

 Several limitations were present in the current study. First, the presence of all occult sleep 

problems or potential alternative diagnose (e.g., Delayed Sleep Phase Syndrome or DSPS) could 

not realistically be controlled for due to the lack of a thorough sleep history or polysomnography 

at baseline or follow-up. Adolescents are prone to the development of delayed sleep phase 

syndrome (Carskadon et al., 1993). Both insomnia and DSPS present with similar symptoms 

(e.g., inability to fall asleep, waking up tired), which makes the differentiation particularly 

difficult. However, a study by Johnson et al. (2006) evaluated the possible misdiagnosis of 

insomnia in place of DSPS. They found DSPS does not account for a statistically significant 

portion of the insomnia cases. Approximately .39% of the adolescents experienced both 

insomnia and DSPS symptoms.  
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A second limitation is the current study does not account for possible comorbid medical 

conditions, which could increase the presence of the mental health problems. Third, an inherent 

reciprocal relationship exists between insomnia and mental health problems, which could impact 

the results. However, this concern is more specific to cross-sectional data and the current study 

utilized both cross-sectional and longitudinal data to reduce the impact of this factor. Fourth, the 

dataset was not created specifically for the current study, which is an overarching inherent fault 

associated with most, if not all, archival datasets in epidemiologic studies. Fifth, the definitions 

used in the current study are not as reflective of DSM-IV-TR diagnoses due to the lack of 

variables assessing depression symptomology (e.g., daytime complaints, eating disturbances). In 

addition, the current study did not utilize empirically-validated questionnaires to assess for 

psychopathology. Thus, the questions utilized to query for depression may lack sensitivity. 

Despite these limitations, the current study still offers strong evidence to support an 

association between the varying courses of insomnia and outcomes. The presence of insomnia 

during adolescents is associated with depression, suicidal behaviors, and behavioral problems. 

More specifically, adolescents with incidence insomnia appear to be the most at-risk for also 

experiencing depression, suicidal behaviors, and behavioral problems. A history of depression 

appears to be a significant predictor of the later development of insomnia. In addition, 

psychological counseling also appears to be predictive of both remitted and chronic insomnia 

statuses.  

The current study is one of the few to evaluate course of insomnia in adolescents as well 

as risk and protective factors for insomnia. The current study also allowed for the evaluation of 

risk and protective factors in the context of various status groups, which has various implications 

as well as offers several new directions of exploration. The findings suggest areas of association 
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with insomnia, which provide clinicians, parents, educators, and mentors with additional areas to 

evaluate for potential problems. In addition, these new areas may be areas in which interventions 

would be beneficial.  

The current study also suggests new cases of insomnia are the most significantly 

associated with comorbid disorders and outcomes. Thus, focusing on prevention would be 

beneficial to this population. A focus on prevention requires a better explanation for precursors, 

which implies additional studies need to be done to evaluate potential predictors of insomnia. 

These studies should include the evaluation of daily hassles versus the more common evaluation 

of larger stressors. 

The results also provide support for future treatment outcomes studies within this 

population. Treatment outcome studies should be done to evaluate traditional insomnia 

treatments (e.g., cognitive behavioral therapy for insomnia and medications) in adolescents. 

Given the data on psychological counseling and insomnia status groups, additional information is 

needed to determine the nature of the relationship. Additional treatment outcome studies should 

evaluate the use of insomnia-based treatments as well as non-insomnia-based treatments to 

compare and contrast the outcome of both.    

Further evaluation of the adolescents in the traditional insomnia treatment studies could 

be done over time to determine if those who receive insomnia treatment are at a reduced risk for 

developing mental health problems. These outcome studies would provide additional information 

regarding the role insomnia plays in the development of these disorders. Similarly, long-term 

evaluations could be done on the adolescents who choose to participate in the comparison 

treatment studies (i.e., insomnia treatments versus non-insomnia treatments) to determine if 

differences over time exists with different treatments. 
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Table 1 
     
Group Classification  
 

Group  Time 1 
 

Insomnia Status 

 Time 2 
 

Insomnia Status 
 
No insomnia  No  No 

     
Incidence  No  Yes 

     
Remitted  Yes  No 

     
Chronic  Yes  Yes 
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Table 2 
 
Demographic Information at Time 1 (N=4685) 
      
  Total Sample  AWI  AWOI 
 

Variable  % n  % n  % n 

         
Overall 100 4685  9.6 449  90.4 4236 
         
Gender         
         
   Female 52.1 2439  5.5 259  46.5 2180 
         
   Male 47.9 2246  4.1 190  43.9 2056 
         
Age, M years [SD] 15.95 [1.56]  15.98 [1.53]  15.95 [1.56] 
         
Ethnicity          
         
   Caucasian 58.9 2761  5.7 267  53.2 2494 
         
   Latino 217 4.6  .5 23  19.1 194 
         
   African American 21.2 992  12.1 98  4.1 894 
         
   Asian 13.1 144  .3 12  2.8 132 
         
   Native American .6 29  0 1  .6 28 
         
   Multiracial 10.8 507  1 45  9.9 462 
         
   Other .7 35  .1 3  .7 32 
         
Grade         
         
   7th 18.1 850  1.8 85  16.3 765 
         
   8th 18.8 880  2 95  16.8 785 
         
   9th 10.3 953  1.9 91  18.4 862 
         
   10th 21.1 990  1.8 86  19.3 904 
         
   11th 19.9 930  1.7 81  18.1 849 
         
   12th 1.8 82  .2 11  1.5 71 
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Table 3 
                
Demographic Information at Time 2 (N=4102) 
                      
     AWOI  AWI 
                                     
  Total Sample  No Insomnia  Remitted  Total  Incidence  Chronic  Total 
                      
Variable  % n  % n  % n  % n  % n  % n  % n 

                      
Overall  100 4102  86.4 3546  6.2 256  92.6 38002  4.4 180  2.9 120  7.3 300 
                      
Gender                  
                      
   Female  52.5 2153  44.4 1823  3.7 150  48.1 1973  2.6 107  1.8 73  4.4 180 
                      
   Male  47.5 1949  42 1723  2.6 106  44.6 1829  1.8 73  1.1 47  2.9 120 
                      
Age, M years [SD]  16.04 [1.34]  16.05 [1.35]  15.76 [1.26]  16.03 [1.39]  16.09 [1.24]  16.24 [1.28]  16.15 [1.25] 
                      
Ethnicity                       
                      
   Caucasian  59.5 2440  51.6 2116  3.7 151  55.3 2267  2.3 95  1.9 78  4.2 173 
                      
   Latino  4.6 188  3.8 156  .4 17  4.2 173  .3 13  0 2  .4 15 
                      
   African American  21.1 867  18.4 753  1.3 55  19.7 808  .8 34  .6 25  1.4 59 
                      
   Asian  3.1 127  2.6 108  .2 7  2.8 115  .2 10  0 2  .3 12 
                      
   Native American  .6 25  .5 22  0 1  6 23  0 2  0 0  0 2 
                      
   Multiracial  10.3 424  8.9 366  .6 23  9.5 389  .6 23  .3 12  .9 35 
              (table continues) 
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Table 3 (continued)                      
   AWOI  AWI 
                      
  Total Sample  No Insomnia  Remitted  Total  Incidence  Chronic  Total 
                      
Variable  % n  % n  % n  % n  % n  % n  % n 

                      
   Other  .8 31  .6 25  0 2  .7 27  .1 3  0 1  .1 4 
                      
Grade                      
                      
   7th  .4 17  .4 15  0 1  .4 16  0 1  0 0  0 1 
                      
   8th  18.4 753  15.8 649  1.6 64  17.4 713  .6 25  .4 15  1 40 
                      
   9th  21.4 876  18.1 743  1.6 64  19.7 807  1 40  .7 29  1.7 69 
                      
   10th  21.3 874  18.4 753  1.2 49  19.6 802  1.1 47  .6 25  1.8 72 
                      
   11th  21.5 882  18.6 764  1.2 49  19.8 813  1 39  .7 30  1.7 69 
                      
   12th  16.7 683  14.8 606  .7 29  16.7 635  .7 28  .5 20  1.2 48 
                      
   13th   .3 11  .3 11  0 0  .3 11  0 0  0 0  0 0 
                      
   14th   .1 6  .1 5  0 0  .1 5  0 0  0 1  0 1 
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 Table 4 
 
 Demographic  Analyses at Times 1 and 2 
 

Variable   χ2  dfwithin  dfbetween
  p

  V     

                
 Gender                
                
   Time 1   6.29  4685  1  .012  .04     
                
   Time 2   7.32  4102  1  .007  .21     
                
   Time 2 groups   12.32  4102  3  .006  .06     
                
 Ethnicity                
                
   Time 1   2.24  4685  6  .897  .02     

                
   Time 2   3.49  4102  6  .746  .17     
                
   Time 2 groups   19.8  4102  18  .344  .07     

                
 Grade                

                
    Time 1   4.79  4685  5  .442  .03     

                
    Time 2   8.08  4102  7  .327  .21     

                
    Time 2 groups   28.35  4102  21  .131  .08     

                
Variable   Levene’s test  p  dfwithin  dfbetween  t or F  p  Effect size 

                
 Age                

                
    Time 1   .91  .341  4683  1  -.39  .696  .02 
                
    Time 2   2.98  .084  4100  1  -1.5  .133  2.25 

                
    Time 2 groups   2.49  .059  4098  3  4.83  .002  .004 
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Table 5 
 
Correlate Analyses at Time 1 
 

Variable   Predictor  OR  CI
a  p

  R
2
     

                
Depression   Insomniab  4.48  3.02-6.64  <.001  .04     
                
Suicidal Ideation   Insomniab  2.71  2.15-3.43  <.001  .03     
                
Suicidal Attempts   Insomniab  3.69  2.59-5.27  <.001  .03     

                
Behavioral Problems   Insomniab  3.23  2.65-3.94  <.001  04     

                
Variable   Levene’s test  p  dfwithin  dfbetween  F  p  ƞ 2 

                
English   4.56  .033  4578  1  6.12  .013  <.01 

                
Math   10.27  .001  4510  1  9.37  .002  <.01 
                
Social Studies   22.6  <.001  4218  1  28.13  <.001  .01 

                
Science   6.51  .011  4270  1  7.29  .007  .002 

a
CI = 95th Confidence Interval; bTime 1 predictor. 
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Table 6 
 
Correlate  Analyses at Time 2 
 

Variable  Predictor  OR  CI
a  p

       

               
Depression  Depressionb  5.94  3.03-11.3  <.001       
               
  Suicidal Ideationb  2.58  1.45-4.59  .001       
               
  Insomniac  3.28  1.87-5.74  <.001       
               
Suicidal Ideation  Suicidal Ideationb  7.03  5.28-9.36  <.001       
               
  Suicidal Attemptsb  1.79  1.16-2.78  .009       
               
  Insomniac  1.88  1.3-2.72  .001       
               
Suicidal Attempts  Suicidal Ideationb  6.83  4.07-10  <.001       

               
  Suicidal Attemptsb  3.85  2.29-6.48  <.001       
               
  Insomniac  2.89  1.44-3.96  .001       
               

Behavioral Problems  Behavioral Problems b  4.84  4.02-5.84  <.001       
               
  Insomniac  2.39  1.77-3.22  <.001       
               

Variable  Levene’s test  p  dfwithin  dfbetween  F  p  ƞ 2
 

               
English  4.45  .035  3319  1  .43  .514  <.001 

               
Math  14.26  <.001  3148  1  1.85  .174  .001 
               
Social Studies  .004  .95  2975  1  .62  .43  <.001 

               
Science  6.36  .012  2984  1  .018  .898  <.001 

a
CI = 95th Confidence Interval. bTime 1 predictor. cTime 2 predictor. 
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Table 7 
 
Insomnia Groups Analyses at Time 2 
 

Variable  Predictor  OR  CI
a  p

       

               
Depression  Depressionb  5.95  3.02-11.73  <.001       
               
  Suicidal Ideationb  2.59  1.45-4.64  .001       
               
  Incidencec  4.87  2.62-9.06  <.001       
               
  Incidenced  5.43  1.96-15.03  .001       
               
  Chronicd  .26  .08-.87  .028       
               
Suicidal Ideation  Suicidal Ideationd  7.01  5.26-9.33  <.001       
               
  Incidencec  1.97  1.23-3.15  .005       
               
Suicidal Attempts  Suicidal Ideationb  6.35  4.05-9.95  <.001       

               
  Suicide Attemptsb  3.85  2.28-6.51  <.001       

               
  Incidencec  3.15  1.71-5.81  <.001       
               
Behavioral Problems  Behavioral Problemsb  4.92  4.08-5.95  <.001       

               
  Incidencec  2.7  1.84-3.94  <.001       
               
  Incidenced  3.15  1.91-3.94  <.001       
               
  Chronicc  1.93  1.22-3.06  .005       
               
  Chronicd  2.26  1.3-3.94  .004       
               

Variable  Levene’s Test  p  dfwithin  dfbetween  F  p  ƞ 2
 

               
English  2.49  .059  3317  3  .24  .866  <.001 

               
Math  6.4  <.001  3416  3  .88  .45  .001 
               
Social Studies  1.89  .129  2965  3  1.17  .319  .001 

               
Science  7.13  <.001  2974  3  .27  .847  <.001 

a
CI = 95th Confidence Interval; bTime 1 predictor; cReference category: no insomnia; dReference category: remitted 

insomnia. 
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Table 8 
 
Risk and Protective Factors Analyses 
 

Variable  Predictor  OR  CI
a  p

 

         
No Insomnia  --  --  --  -- 
         
Remitted Insomnia  Psychological  

Counseling 
 .49  .36-.68  <.001 

         
Incidence Insomnia  Depression  .37  .18-.76  .007 
         

Chronic Insomnia  Psychological 
Counseling 

 .31  .21-.47  <.001 

        a
CI = 95th Confidence Interval. 
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Figure 1. Behavioral model of insomnia.  
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