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Study Objectives: Many studies of adolescent insomnia use
experience of insomnia-like symptoms to categorize “case-
ness.” This is likely to lead to inflated prevalence and may
have important ramifications for the research using individual
symptoms to operationalize insomnia. The aim of the present
study was to contrast the occurrence of insomnia symptoms
with cases of insomnia diagnosed using criteria from the fourth
edition of the Diagnostic and Statistical Manual for Mental Dis-
orders (DSM-1V) and the second edition of the International
Classification of Sleep Disorders (ICSD-II) in a sample of Aus-
tralian adolescents.

Methods: Data were collected from 384 representative Aus-
tralian adolescents aged 13-18 years old (59% male). During
school hours, adolescents completed a comprehensive ques-
tionnaire battery targeting insomnia criteria and then complet-
ed a sleep diary for 7 days.

Results: Insomnia symptoms were frequently reported by
adolescents (e.g., 34.6% for frequent sleep-related daytime
consequences). The proportion of adolescents meeting the
diagnositc criteria for insomnia was much smaller: 10.9% of
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adolescents were classified as having General Insomnia using
ICSD-II criteria, and 7.8% were classified as having Primary
Insomnia according to DSM-IV criteria. ICSD-Il Psychophysio-
logical Insomnia was observed in 3.4% of adolescents. Insom-
nia diagnoses did not vary according to age, gender, school
grade, or socioeconomic status. Using the ICSD-II criteria for
General Insomnia resulted in a significantly higher number of
insomnia diagnoses than did DSM-IV criteria for Primary In-
somnia (p < 0.001) and ICSD-II Psychophysiological Insomnia
(p<0.001).

Conclusions: These results reveal that approximately 3 ado-
lescents in the average classroom of 30 are likely to meet the
diagnostic criteria for insomnia, while many more will have in-
somnia symptoms. There were significant differences in preva-
lence rates, depending on how insomnia was operationalized.
Keywords: Insomnia disorders, insomnia symptoms, adoles-
cents, DSM-IV, ICSD-II

Citation: Authors. Insomnia and its symptoms in adolescents:
comparing DSM-IV and ICSD-II diagnostic criteria. J Clin
Sleep Med 2012;8(3):295-299.

nsomnia can be colloquially known as sleep difficulties;

however diagnostic classification systems provide more de-
tails about this debilitating disorder. Both the fourth edition
of the Diagnostic and Statistical Manual of Mental Disorders
(DSM-IV)! and the second edition of the International Clas-
sification of Sleep Disorders (ICSD-II)? describe insomnia in
similar ways, but nevertheless subtle differences are apparent
(see Appendix for diagnostic criteria). Both the DSM-IV’s
Primary Insomnia diagnosis' and the ICSD-II’s General In-
somnia Disorder? describe the sleep disturbance as difficulty
initiating/maintaining sleep, waking too early, and/or non-re-
storative sleep.* Both insomnia diagnoses require the sleep
difficulty to be related to daytime impairment;'? however the
the DSM-IV’s Primary Insomnia diagnoses only provides a
single example (i.e., fatigue),' whereas the ICSD-II’s General
Insomnia diagnosis lists many more daytime impairments (e.g.,
memory impairment, poor school performance, etc.).” General
Insomnia also requires that there be adequate opportunity for
sleep. Once these criteria are met, the ICSD-II also provides
a more detailed insomnia diagnosis, Psychophysiological In-
somnia, which assumes the criteria for General Insomnia are
met.” Both the DSM-IV’s Primary Insomnia and the ICSD-II’s
Psychophysiological Insomnia state the nocturnal and associ-
ated diurnal symptoms are experienced for at least 1 month,'?

BRIEF SUMMARY

Current Knowledge/Study Rationale: Previous rates of insomnia in
adolescents range between 7-40%. The present study compares rates
of insomnia symptoms and insomnia disorders using current diagnostic
systems (i.e., DSM-IV and ICSD-II).

Study Impact: The findings highlight the importance of distinguishing
between insomnia symptoms from insomnia disorders. Querying day-
time impairments, heightened arousal, maladaptive conditioning, and
the chronicity of symptoms in addition to sleep difficulties will provide
more accurate estimates for the early detection and treatment of ado-
lescent insomnia.

and are stated to better explain the sleep disturbance than other
sleep disorders, or sleeplessness arising from mental disorders,
general medical conditions, and substance use.'> The ICSD-II’s
Psychophysiological Insomnia provides further clarity by stat-
ing that there must be evidence for conditioned sleep difficulty
and/or heightened arousal in bed.?

Estimates of the prevalence of “insomnia” have varied
widely, from approximately 2% to 48% in adults,® and from
7% to 40% in adolescents.* Differences in the rate of insomnia
are likely to occur due to the different ways that insomnia is
conceptualized and measured. Less stringent classification of
insomnia is likely to result in higher prevalence rates. Stud-
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ies that have assessed adolescents’ difficulties initiating/main-
taining sleep or nonrestorative sleep over a 1-month period
report rates of insomnia ranging between 12% and 17%.>¢
Other studies have used a shorter symptomatic timeframe, re-
sulting in higher prevalence (e.g., 34% of adolescents met the
criteria for insomnia over 2-week period),” or have classified
caseness according to the experiencing of one or more insom-
nia symptoms “often” or “always” (23.5%),* again resulting
in higher proportions of adolescents classified as having in-
somnia. These studies demonstrate that many adolescents ex-
perience insomnia symptoms; however, focusing on individual
symptoms leads to inflated prevalence rates. In addition, many
studies of adolescent insomnia do not assess unrefreshing or
nonrestorative sleep—a Criterion A symptom in both ICSD-
1> and DSM-IV! criteria. Thus, they do not provide a good
indication of the proportion of adolescents who meet full diag-
nostic criteria for an insomnia disorder.’ This has potentially
significant ramifications for studies examining the etiology or
consequences of insomnia if there are important differences
between individuals experiencing insomnia symptoms versus
those who have an insomnia disorder.

Research using the DSM-IV to assess Primary Insomnia' in
adolescent samples suggests the rate of insomnia is more con-
servative (< 11%),* with estimates ranging from 4% in Euro-
pean samples'® to 5% to 11% in North American samples.*'!
One novel study contrasted insomnia disorder prevalence us-
ing separate diagnostic systems. In a sample of 794 European
adolescents aged 15-18 years, Ohayon and Roberts'?> compared
insomnia diagnostic criteria from the DSM-IV with the Inter-
national Classification of Sleep Disorders, I*' edition (ICSD)."
They found 3.3% met criteria for DSM-IV Primary Insomnia,
compared to only 1.9% with ICSD Psychophysiological Insom-
nia. In 2005, the second edition of the ICSD was released.? In
adults, the percentage identified with an insomnia disorder is
higher using the DSM-1V criteria compared to the ICSD-IL."* To
our knowledge, research has not examined rates of adolescent
insomnia between the DSM-IV and the updated ICSD,? nor are
there comparisons of rates of insomnia symptoms compared
to insomnia disorders. Thus, the aim of the present study is to
compare the proportions of DSM-IV and ICSD-II diagnoses of
insomnia with rates of insomnia symptoms in adolescents and
to determine whether these different methods of assessment re-
sult in comparable rates of diagnosis.

METHOD

Participants and Procedures

Participants were 384 adolescents from 8 schools (7 co-
educational and 1 single-sex boys school) in Adelaide, South
Australia. Schools were selected from a stratified sample based
on socioeconomic status. Adolescents were aged 13-18 years
(M = 15.6, SD = 1.0, 59% male). The majority of adolescents
(39.7%) consumed caffeinated beverages less than once per
day, with 14.7% drinking a caffeinated beverage every day.
In the past 2 weeks, the overwhelming majority (72.8%) did
not drink alcohol, with only 8.9% reporting that they drank al-
cohol “more than once but not everyday.” Only 3 adolescents
(< 1%) reported infrequently taking prescribed medication,
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and 5 (1.3%) reported taking over-the-counter herbal remedies
for their sleep in the past 2 weeks. Seventy-seven percent of
adolescents resided with 2 parents. The majority (71.5%) of
participants came from families with 2 or 3 children, and most
(86.3%) were born in Australia. Eighty percent of fathers and
30.4% of mothers were in fullltime paid employment; 82.7% of
adolescents had their own bedroom. The study was promoted
as a “health survey,” and the response rate was 84%. Informed
consent was obtained from parents and adolescents. This study
was approved by the Flinders University Social and Behavioral
Research Ethics Committee and the Department of Education
and Children’s Services Ethics Committee. Adolescents com-
pleted questionnaires during school class time (see Measures)
and maintained a record of their sleep patterns using a 7-day
sleep diary. Data collection occurred from April 2008 to April
2010, during school terms, at least 2 weeks either side of school
holidays, and not during daylight savings.

Measures

Table 1 outlines the measures, items, and scoring used to
diagnose DSM-IV Primary Insomnia, and ICSD-II General
Insomnia and Psychophysiological Insomnia. The Insomnia
Severity Index (ISI)"* was used to assess adolescents’ sleep
complaints, such as difficulty initiating (DIS) or maintaining
sleep (DMYS). In line with diagnostic criteria, an added item ex-
amined unrefreshing sleep. Each item was rated on a 5-point
Likert scale (ranging from 0 “not at all” to 4 “very severe”).
Finally, adolescents were asked of the chronicity of their sleep
complaint (e.g., “How long have you had difficulty falling
asleep?”). The item assessing early morning awakening was
drawn from the School Sleep Habits Survey.' It asked partici-
pants “How often have you awakened too early in the morn-
ing and couldn’t get back to sleep?” Responses ranged from 0
(“never”) to 4 (“every day/night”).

A 7-day sleep diary obtained a self-report measure of ado-
lescents’ sleeping patterns, providing mean sleep onset latency
(SOL), bedtimes, and time in bed (TIB). Ninety-two percent of
the sample provided complete school week sleep data. TIB> 8 h
was considered “adequate opportunity for sleep” for Criterion
B of ICSD-II General Insomnia. Sleep diary bedtimes were
substantiated with adolescents phoning these in daily (78%
compliance), as well as wrist actigraphy (Ambulatory Moni-
toring Inc., Ardsley, NY), with 75% compliance. Adolescents
completed a 10-item daytime consequences of poor sleep scale
based on General Insomnia Criterion C from the ICSD-II. Items
included “I felt fatigued or exhausted” and “I lacked motivation
or energy.” A 6-point scale was used, ranging from 0 (“don’t
know”) to 5 (“every day or almost every day”).

The Sleep Anticipatory Anxiety Questionnaire (SAAQ)"
examined heightened arousal in bed. The 10-item SAAQ mea-
sures pre-sleep anxiety, with somatic and cognitive anxiety
subscales. A 4-point scale was used (0 = “strongly disagree” to
3 =“strongly agree”). For the present study, the total, cognitive,
and somatic subscales scores were used to address Criterion C
of ICSD-II Psychophysiological Insomnia.

The School Sleep Habits Survey (SSHS)'® was used to exam-
ine a number of other diagnostic criteria. The SSHS is a widely
used questionnaire that comprises questions about sleep/wake
behaviors, sleep hygiene (e.g., substance use), non-school
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Table 1
Measure ltems Criteria N %
DSM-IV Primary Insomnia
Criterion A ISl DIS, DMS, or Unrefreshing Sleep for at At least one “Severe” or “Very Severe” 40 104
(sleep complaint) least 1 month
Criterion B Daytime 10 items (e.g., Tiredness, Inattention, More than one item a “Few days a week” 132 34.6
(impact) Consequence Irritability) or “Almost every day”
Scale
Criterion C SSHS Stop breathing for short periods during “Severe” and “At least 4 nights week” 1 03
(other sleep disorders?) sleep
Criterion D CES-D, All 20 items; or Other mental disorders Total > 27 = “Severe”; Previously 51 133
(mental disorder?) SSHS (e.g., ADHD, Beh. Disorder, ID) diagnosed mental disorder = “Yes”
Criterion E SSHS Substance use “Every day” 0 00
(substance/medical?)
Diagnosis 30 78
ICSD-Il General Insomnia
Criterion A ISI DIS, DMS, EMA, or Unrefreshing Sleep At least one “Severe” or “Very Severe” 94 245
(sleep complaint)
Criterion B Sleep/Wake  Time in Bed > 8 hours 324 88.0
(sleep opportunity?) Diary
Criterion C Daytime 10-items (e.g., Tiredness, Inattention, More than one item a “Few days a week” 132 34.6
(daytime impact) Consequence Irritability) or “Almost every day”
Scale
Diagnosis 42 109
ICSD-Il Psychophysiological Insomnia
Criterion A ICSD-II Diagnosis of General Insomnia “Yes” 42 109
(general Insomnia?)
Criterion B [SI Chronicity of DIS, DMS, EMA, or “>1 month, < 6 months” or “ > 6 months” 40 104
(1+ month?) Unrefreshing Sleep
Criterion C a. SAAQ All items Total > 11 182 487
(learned association/
arousal) b. SSHS DIS, but no difficulty in monotonous “Fallen asleep” or “Had difficulty staying 47 122
activites (e.g., driving, reading) awake”
At least one of a-e
c. SSHS Sleep better away from home “Yes” 91 241
d. SAAQ 5 cognitive items Total >5 225 60.0
e. SAAQ 5 somatic items Total >5 103 271
282 734
Criterion D SSHS, Stop breathing for short periods during “Severe” and “At least 4 nights week”; 52 135
(dlifferential diagnosis) CES-D sleep; Substance use; Mental Disorder “Every day”; Previously diagnosed mental
(e.g., ADHD, Beh. Disorder, ID); All 20 items ~ disorder = “Yes”; Total > 27 = “Severe”
Diagnosis 13 34

ISI, Insomnia Severity Index; DIS, difficulty initiating sleep; DMS, difficulty maintaining sleep; SSHS, School Sleep Habits Survey; CES-D, Center for
Epidemiological Studies, Depression Scale; ADHD, attention deficit hyperactivity disorder; ID, intellectual disability; EMA, early morning awakening; SAAQ,
Sleep Anticipatory Anxiety Questionnaire.
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activities (e.g., sport, part-time work), and socioeconomnic
status, among others. Of interest to the present study were ques-
tions examining adolescents’ trouble staying awake or falling
asleep during monotonous activities (e.g., travelling in a car, at
school), or whether they slept better away from home, which
targeted ICSD-II Psychophysiological Insomnia criteria. The
SSHS also asks questions about other sleep (e.g., breathing-
related disorders) and medical conditions. Finally, adolescents
completed the Center for Epidemiological Studies—Depression
scale (CES-D)" in class. Ninety-nine percent of adolescents
completed the entire questionnaire battery.

RESULTS

As shown in Table 1, 7.8% of adolescents met DSM-IV cri-
teria for Primary Insomnia and 10.9% met ICSD-II diagnos-
tic criteria for General Insomnia (GI). McNemar y* analyses
were used to test whether the proportion of adolescents meeting
criteria for a diagnosis of insomnia was significantly different
between the means of assessing insomnia. Considering the 2
diagnostic systems used, adolescents were significantly more
likely to receive a diagnosis of insomnia when ICSD-II General
Insomnia criteria were used as opposed to DSM-IV Primary
Insomnia criteria, y*(1) = 264.99, p < 0.001, ® = 0.831. When
applying the diagnostic criteria for ICSD-II Psychophysiologi-
cal Insomnia (PPI), 3.4% of adolescents met these criteria. This
is a significantly smaller proportion of adolescents meeting
PPI criteria than met either ICSD-II General Insomnia criteria
(10.9%), x*(1) = 109.57, p < 0.001, ® = 0.534, or the DSM-IV
Primary Insomnia criteria (7.8%), y*(1) = 158.78, p < 0.001,
@ =0.643. Phi (®) values > 0.5 reveal that the effect size for all
comparisons was large.

When examining insomnia symptoms, > 10% of adoles-
cents had either difficulty initiating or maintaining sleep for >
1 month or sleep that was nonrestorative for > 1 month; 25%
reported a sleep complaint of either difficulty initiating or main-
taining sleep, early morning awakenings, or that their sleep was
not refreshing regardless of time frame. A large proportion of
adolescents (35%) reported their sleep impacted their daytime
functioning. The majority (88%) of the 384 adolescents had ad-
equate time and opportunity in bed (> 8 h).

Among the 10.9% of adolescents diagnosed with GI, nearly
all had been experiencing their sleep complaint for at least one
month. While only a small proportion of adolescents met the
diagnositc criteria for PPI, nearly three-quarters (73%) of the
entire sample demonstrated evidence of a conditioned sleep dif-
ficulty and/or heightened arousal in bed (Criterion C, a to e). Ex-
cessive focus on and heightened anxiety about sleep (49%) [a],
including both cognitive arousal (60%) [d] and somatic arousal
(27%) [e] were commonly reported. Nearly one-quarter of the
384 adolescents (24%) said they sleep better away from home
than at home [c], and 12% reported difficulty falling asleep in
bed but no difficulty during monotonous activites [b]. Fourteen
percent were excluded due to a diagnosis of another disorder
(Criterion D). In particular, 13% of the adolecents were identi-
fied at risk for Major Depression, according to the CES-D.

Finally, the demographics of adolescents with and without
a diagnosis of insomnia were examined. Independent samples
t-tests revealed no significant differences for age, grade, or SES
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(all p> 0.05), in predicting the diagnoses of Primary Insom-
nia, GI, or PPI. Similarly, no differences were found for gender
when using y? analyses (all p > 0.05). Compared to adolescents
without an insomnia diagnosis, depression scores were signifi-
cantly higher for adolescents diagnosed with ICSD-II diagno-
ses (GI = p < 0.0001; PPI = p < 0.05), but not different from
those with a DSM-IV Primary Insomnia diagnosis (p = 0.11).
Finally, no significant differences were found for frequency of
alcohol use between adolescents with and without an insomnia
diagnosis (all p > 0.05).

DISCUSSION

The present study compared DSM-IV and ICSD-II insom-
nia diagnoses in a sample of Australian adolescents. Our re-
sults show 7.8% met DSM-IV diagnostic criteria for Primary
Insomnia. This percentage lies within the range for previously
reported rates of insomnia in adolescents from other countries,
which vary between 3% to 11%.>¢ Similar to Ohayon and Rob-
erts’!> comparative study using the first edition of the ICSD, our
findings show that using DSM-IV insomnia criteria resulted in
lower rates of diagnosis than the more recent ICSD-II criteria
for General Insomnia. The inclusion of differential diagnosis
criteria in the DSM-IV criteria is likely to account for much
of this difference. With the forthcoming proposed additions to
the DSM-V insomnia diagnosis," the greater specificity (i.e.,
insomnia present 3 times per week for > 3 months) is likely to
reduce the rate; however, allowing the insomnia disorder di-
agnosis despite a coexisting condition (i.e., depression) would
likely increase the rate. For example, in the present study, >
13% of adolescents were excluded from a potential DSM-IV
Primary Insomnia diagnosis due to the likely presence of an
existing mental disorder. Inclusion of this group would raise the
rate from 7.8% to 20.8%. Unfortunately, we did not collect data
on the weekly frequency of insomnia, nor use a 3-month time-
frame, thus we cannot provide a final estimate of the percent-
age of adolescents who would qualify for a DSM-V Insomnia
Disorder diagnosis.

Of note, unlike Ohayon and Roberts,'? the present study
found rates of insomnia approximately twice the size of theirs
(i.e., DSM-IV: 7.8% vs. 3.3%; ICSD PPI: 3.4% vs. 1.9%).
There may be several explanations for this difference. First, it
has been a decade since Ohayon and Roberts’ study. The pro-
portion of adolescents with insomnia may be rising in line with
increasing demands on adolescents’ lives (e.g., study, part-time
employment) and their increased use of technology,**?! all of
which increase arousal and impact their sleep. However, of all
factors tested in the present study, it appears depression symp-
toms are more likely involved in the diagnosis of an insom-
nia disorder—at least the ICSD-II diagnoses. Second, rates of
adolescent insomnia are likely to differ between countries,?
highlighting the need for studies across disparate countries
and cultures. Third, Ohayon and Roberts' used a telephone-
based diagnostic assessment that may have excluded more
adolescents than the survey and sleep diary used in the pres-
ent study. In contrast, recent work has demonstrated the use of
the Brief Insomnia Questionnaire (BIQ) to assess insomnia in
adults was more likely to underdiagnose compared to clinician-
led interviews.'* Use of the same protocol (i.e., BIQ vs. expert



clinical interviews) to assess insomnia in adolescents would
help qualify published prevalence rates and steer researchers
towards preferred measurement tools. The use of close-ended
questions with binary answers (yes or no) along with follow-
up probe questions are likely to yield more accurate estimates
compared to questionnaire items with multiple responses (i.e.,
moderate, severe, very severe), which require decisions about
where to apply a cutoff answer. In the present study we used a
more stringent cutoff for sleep difficulties (at least “severe”).
This method produced a conservative estimate that 1-3 adoles-
cents per class of 30 school students qualify for an insomnia
disorder, nevertheless suggesting an important and prevalent
public health concern.

The present study shows a reliance on measuring insomnia
by symptoms only can lead to inflated rates. For instance, en-
quiring about difficulties initiating, maintaining, or unfreshing
sleep resulted in a 24.5% rate, but when a 1-month timeframe
was applied (as per the DSM-IV Primary Insomnia criteria),
this decreased to 10.4%. These figures concur with those found
in other studies focusing on insomnia symptoms (12%-34%)*’
and highlight the need for comprehensive assessments of in-
somnia that include associated daytime symptoms, heightened
arousal, and maladaptive conditioning. Possibly the most im-
portant questions to ask involves differential diagnosis. In the
present study, the largest indicator that adolescents insomnia
was likely not a primary disorder was from clinically elevated
depression scores. Over 13% of adolescents were excluded
from a potential DSM-IV insomnia diagnosis due to the likely
presence of an existing mental disorder. Further investigations
will be rewarding, such that accurately recognizing and diag-
nosing insomnia will help health professionals better diagnose
and treat adolescent insomnia early to prevent its transition into
early adulthood.
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Appendix A—DSM-IV and ICSD-II Insomnia Diagnostic Criteria

DSM-IV Diagnostic Criteria for Primary Insomnia

(A) the predominant complaint is difficulty initiating or maintaining sleep, or nonrestorative sleep, for at least one month;

(B) the sleep disturbance (or associated daytime fatigue) causes clinically significant distress or impairment in social, occupational, or other important
areas of functioning;

(C) the sleep disturbance does not occur exclusively during the course of narcolepsy, breathing-related sleep disorder, circadian rhythm sleep disorder,
or a parasomnia;

(D) the disturbance does not occur exclusively during the course of another mental disorder (e.g., Major Depression); and,

(E) the disturbance is not due to the direct physiological effects of a substance or a general medical condition.

ICSD-Il Diagnostic Criteria for General Insomnia
(A) Acomplaint of difficulty initiating sleep, difficulty maintaining sleep, or waking up too early, or sleep that is chronically nonrestorative or poor in quality
(B) The above sleep difficulty occurs despite adequate opportunity and circumstances for sleep
(C) At least one of the following forms of daytime impairment related to the nighttime sleep difficulty is reported by the patient:

—_ 0K DO OO T QO

. Fatigue

. Attention, concentration, memory impairment

. Social or vocational dysfunction or poor school performance

. Mood disturbance or irritability

. Daytime sleepiness

. Motivation, energy, or initiative reduction

. Proneness for errors or accidents at work or while driving

. Tension, headaches, or gastrointestinal symptoms in reponse to sleep loss
. Concerns or worries about sleep

ICSD-Il Diagnostic Criteria for Psychophysiological Insomnia
(A) The patient's insomnia symptoms meet the criteria for insomnia
(B) The insomnia is present for at least one month
(C) The patient has evidence of conditioned sleep difficulty and/or heightened arousal in bed as indicated by one or more of the following:

a.
b.

c.
d.
e.

Excessive focus on and heightened anxiety about sleep

Difficulty falling asleep in bed at the desired bedtime or during planned naps, but no difficulty in falling asleep during other monotonous activities
when not intending to sleep

Ability to sleep better away from home than at home

Mental arousal in bed characterised by either instrusive thoughts or a perceived inability to volitionally cease sleep-preventing mental activity
Heightened somatic tension in bed reflected by a perceived inability to relax the body sufficiently to allow the onset of sleep

(D) The sleep disturbance is not better explained by another sleep disorder, medical or neurological disorder, mental disorder, medication use, or
substance use disorder.
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