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Abstract
This study investigated the course of insomnia figsang adolescence to adulthood, and
identified early predictors of adult insomnia. Datasleep, health, and lifestyle factors were
collected in 1242 individuals at four time pointerh at age 13 years to 30 years, in a
Norwegian general sample. There was a high staloiisleep problems: of participants with
DSM-1IV defined insomnia at age 30, 58%, 29%, anélo38so reported sleep problems at
age 23, 15 and 13, respectively. Poor health daitudescence was the strongest predictor of
adult insomnia, and the strongest individual pred& were pain, poor perceived health,
diffuse symptoms, and previous sleep problems. Uelade that insomnia is persistent over
time from young adolescence to adulthood, andgbegral health factors during adolescence

predict insomnia at age 30.
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Sammendrag

Denne studien har undersgkt insomni fra ungdomséldeoksenalder, og identifisert
tidlige prediktorer pa insomni hos voksne. Data sgvn, helse og livsstils faktorer ble
innhentet fra 1242 individer pa fire tidspunkt fta var 13 ar til de ble 30 ars, i den norske
normalbefolkningen. Det ble funnet en hgy staltiite sevnvansker: av deltagere med DSM-
IV identifisert insomni ved 30 ar, hadde henholds¥B%, 29% og 39% ogsa rapporterte
sgvnvansker i 23, 15 og 13 ars alderen. Darligehaslsm ungdom var den sterkeste
prediktoren for insomni hos voksne, og de sterk@stieviduelle prediktorene var smerte,
darlig subjektiv helse, diffuse symptomer og tidlig sgvn vansker. Vi konkluderer med at
insomni er vedvarende over tid fra tidlig ungdordsaltil voksenalder, og at flere helse

faktorer i ungdomsalderen predikerer insomni ve@i30



Insomnia and its predictors6

Insomnia is the most prevalent of all sleep disdeith nearly one third reporting
insomnia symptoms in the general population (BuySsmain, & Moul, 2005; Morin,
LeBlanc, Daley, Gregorie, & Mérette, 2006; Morimvard, Ouellet, & Daley, 2003; Ohayon,
2002) A diagnosis of insomnia is less common buéss studies have shown that
approximately 10% of the adult population in Westeocieties suffer from chronic insomnia
(Ohayon, 2002; Pallesen et al., 2001), as spedti€&BSM-IV (American Psychiatric
Association, 1994). Insomnia has been linked toeiased use of health care resources
(Sivertsen, Krokstad, Mykletun, & @verland, in ggsand the direct cost of insomnia has
been estimated to account for 13.9 billion dolemaually in the US (Walsh, 2004).
Insomnia have also been linked to higher ratedséateeism (Leger, Guilleminault, Bader,
Lévy, & Paillard, 2002), more accidents (Léger, Blad, & Metlaine, 2006), and have been
shown to predict sick leave (Sivertsen, Overlandngtn, Meeland, & Mykletun, 2009a) and
permanent work disability (Sivertsen et al., 2009baking the indirect costs of insomnia
substantial.

Insomnia symptoms are commonly reported in the n@jases of life (Kahn et al.,
1989; Kenaita et al., 2007; Morgan, 2003; Suttoo|ddfsky, & Badley, 2001) but less is
known about insomnia in the context of transiti@tveen life-phases. However, sleep
problems have been shown to decrease from childtexpfour) to mid-adolescence at 13-
15 years of age (Gregory & O"Connor, 2002). In mastt studies on adult or elderly samples
have generally shown that sleep problems incred@beagvancing age, especially as persons
reach 65 years (Kim, Uchiyama, Okawa, Liu, & Ogi)&000; Morgan, 2003; Akerstedt et
al., 2002). A general finding is that insomnia isreacommon in females, especially after
onset of menses (Johnson, Roth, Schultz, & BregB6b; Zhang & Wing, 2006).

Adolescence is typically a time in life where inidivals start making their own choices

regarding diet, exercise, and use of social drugh as tobacco and alcohol. Previous studies
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have shown that insomnia is related to unhealfegtlyle factors, including frequent use of
tobacco and alcohol, obesity, and doing no habéxatcises (Johnson & Breslau, 2001; Kim
et al., 2000; Landis & Parker, 2007; Ohida et2004). Insomnia has also been linked with a
range of adverse consequences and medical corgitioluding reduced quality of life
(Zammit, Weiner, Damato, Sillup, & McMillan, 1999mpaired immune functioning

(Savard, Laroche, Simard, Ivers, & Morin, 2003)reat and subsequent affective disorder
(Franzen & Buysse, 2008; Neckelmann, Mykletun, &Da007), as well as chronic pain,
heart disease, high blood pressure, neurologisabdies, migraine, and cancer (Call-Schmidt
& Richardson, 2003; Phillips & Mannino, 2005; Rh2800; Taylor et al., 2007). These
correlates with insomnia may reflect different lsnaf relationships, with sleep difficulties
potentially representing both symptoms and consempge Alternatively, the link between
insomnia and different health variables may besotéld through common third variables,
typically co-occuring with medical and psychiatcienditions. The relationship between
anxiety, depression, and insomnia has recentlywedéncreased attention, as it has been
demonstrated that insomnia can be both a prediciia consequence of anxiety and
depression (Jansson-Frojmark & Lindblom, 2008; Mgr@unn, Lewis, Boardman, &

Croft, 2007).

Few longitudinal studies have explored predictdnei®omnia across life-phases.
However, one study demonstrated the long-term itnpidde-stress on sleep by noting that
family conflict during childhood predicted insomnralate adolescence (Gregory, Caspi,
Moffitt, & Poulton, 2006). One study showed thapdession symptoms and cigarette
smoking in adolescence predicted incidence andspense of insomnia in young adults
(Patten, Choi, Gillin, & Pierce, 2000). It is geaky known that several health and lifestyle
behaviours established in adolescence may laskeftaides, and impact adult health and

health related outcomes. Hence, since no prevangitudinal study has investigated the
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relationship between health and lifestyle factaradolescents and subsequent insomnia in
adulthood we therefore conducted a longitudinalgtollowing participants from 13 to 30
years of age. The study aims were 1) examinedbese of insomnia from young

adolescence to adulthood, and 2) to identify paeaarly predictors of adult insomnia.

METHODS

Participants and Procedure

The data used in this study originates from theadgian Longitudinal Health
Behaviour Study (NLHB). The NLHB is a prospectit&;year longitudinal, two-generation
study that has its focus on health behaviour,tiffesand self-reported health among a
community sample of adolescents and their parént®emmunity sample of 1242 (46 %
females) Norwegian adolescents participated imgitadinal study with waves at 13 (N =
887, 45 % females), 15 (N = 933, 45 % females)N\e3 625, 51 % females), and 30 years
(N =533, 53 % females). Data from waves at 1418619, and 21 years of age were
excluded from the present study, as sleep was aasuned in these waves. Only data from
the adolescents were included in the present stdtparticipants with valid responses on at
least two of the variables of interest at minimwvo points of time were included in the
present study.
Instruments

The Bergen Insomnia Scale (BIS) (Pallesen et @08Pwas used to assess insomnia at
the final follow-up when the participants were 3ays old. The BIS consists of six items
based on the inclusion criteria of insomnia in D8K+the first four items corresponding to
criteria A (nightly symptoms), and the last twactderia B (impaired daytime functioning).
Each item is scored on an eight-point scale (r&ggrepresenting how many days per week

during the last month one had experienced the Bpegmptom sleep described by different
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items. Participants were defined as having “ins@nsymptoms” if meeting criteria A only,
and “insomnia” if in addition meeting criteria B ithe DSM-IV. The BIS has previously
yielded alphas of .79, .87 and .80 in a studemtrnanity and patient sample, respectively
(Pallesen et al., 2008) Sleep problems at the puevivaves (at ages 13, 15, and 23 years)
were measured using a single item scored on adomnt-likert-scale. In the present study
“sleep problems” were defined as reporting diffimd falling asleep at least 1-3 evenings a
week “often” or “always”, whereas good sleepersendefined by reporting these symptoms
“seldom” or “never”.

“Pain” was measured by four items (headache, stbha@e, backache, and pain in
arms or legs. An index comprising more “diffuse gyoms” was based on six items:
dizziness, feeling sick, bad appetite, colds or su@at, weakness, and diarrhoea. The
variables pain and diffuse symptoms were calculdtedsame way: on each item the
participants were asked how often during the laste months (“very often”, “seldom”, or
“never”) they had experienced a specific type ohma symptom. All item categories were
recoded so that high scores indicated more patfiffoise symptoms, and continuous sum-
scores (range 4-12 for pain and 7-21 for diffusamypms) were calculated for each wave.

Depressive symptoms were assessed by a sevenaiemtory developed by Alsaker
& Olweus (Alsaker, 1992). The items were formuldikd statements, concerning different
aspects of depression and the participants weerldsiw much they agreed with the
statement on a six-point likert-scale ranging fralmes not apply at all” to “applies
exactly”. All the item categories were recordedfsat a high score indicated a more
depressed mood. A continuous sum-score (range W&2)ised for each year.

Poor perceived health was measured by a singlerggarding health quality
compared to others at the same age scored on-pdiaelikert-scale ranging from “very

good” to “very poor”. Frequency of exercise, wasasweed by a single item (“Outside school
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hours, how often do you do sports or exercise yotil are out of breath or sweaty?”), scored
on a seven-point likert-scale: ranging from “evday” to “never”. Alcohol consumption

was measured by a single item regarding frequehdyirtking alcohol the last three months
scored on a nine-point likert-scale: ranging framot‘tasted last 3 months” to “6-7 times a
week”. Smoking was measured on a singe item (“Hftenado you smoke?”) scored on a

four-point likert-scale: “never”,

less than oncenanth”, “every week”, or “every day”.
Body mass index (BMI; kg/f) was calculated based on self-reported heighvagight (kg).
Satistical Analysis

SPSS version 16 for Mac (SPSS Inc, Chigaco, Ikihwias used for all statistical
analyses. Independent sample t-tests and Pearseé®gGare tests were used to examine
differences between participants with sleep problemeomnia and good sleepers. Gender
differences in prevalence and new occurrence epsbieoblems at 13, 15, and 23 years and
insomnia at 30 years were explored using PearsbhirSqlare tests. Unadjusted logistic
regression analyses were performed to identifyipteid (at ages 13 to 23 years) and
associations (30 years) of adult insomnia. Insorineomnia vs. good sleepers) at 30 years
was used as the dependent variable, while the @ralmt variables entered into the equation
included previous sleep problems, pain (in additethe single pain items: headache,
stomachache, backache, and pain in arms or leffslselsymptoms, depression, poor
perceived health, little or no exercise, high Bstoking, and alcohol consumption.
Unadjusted logistic regression analyses were asd to identify adolescent predictors of

adult insomnia, excluding participants with sleeplypems at the given waves.
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RESULTS

Prevalence of Adolescent Seep Problems and Adult Insomnia
The frequency, of self-reported sleep problems3atlh, and 23 years of age were 5.7 %,
8.1%, and 8.7%, respectively. In comparison thegB8eidnsomnia Scale (administered at 30
years of age) indicated that 35.9% had insomn&®atears of age, while 26.1% had
insomnia symptom. A gender difference emerged aggh, 6.0% of the females reported
sleep problems at age 13, whereas 11.3% repodef problems at age 23, while the
prevalence of sleep problems in males during theegaeriod remained stable at 5-6%
(X?=5.72,df=1, P< .05). Similarly, at age 30, more woman than mefilled the criteria for
insomnia The most substantial increase in sleepl@nts for both sexes appeared between 23
and 30 years, but the overweight of sleep problenasiult females did not increase at the
same rate as in adolescence. However females hads@aeere insomnia (42% vs. 28%:
X?=12.93,df=2, P< .001).
Chronicity of Adolescent Seep Problems and Adult Insomnia

As detailed in figure 1, there was a high correslemte between adult insomnia
categories and sleep problems in adolescence amt)\yaxlulthood. Among those with
insomnia at 30 years, 58% had sleep problems g2, 29% at 15 years, and 39% at 13
years. There was a tendency that more femalestleanvith insomnia at 30 years also
reported sleep problems at 13 (61% vs. 10%), 1%(33. 10%) and 23 years (64% vs. 45%),

although only the gender difference at age 13 vgasfieant (X?=1.03,df=2, P < .01).

[Insert figure 1 here]
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Correlates of Seep Problems and Insomnia

Table 1 presents differences (measured simultahgdetween good sleepers and
participants with sleep problems at 13, 15, angl28s and good sleepers versus insomniacs
at 30 years on physical and mental health, anst{ifie. In sum, participants with sleep
problems at ages 15 and 23 and insomnia at agep®dted worse physical and mental health
on all factors compared with good sleepers. Inest@nts aged 13, only depression and

headache was significantly worse among the poepsis (see Table 1 for details).

[Insert table 1 here]

Predictors of Insomnia

Logistic regression analyses demonstrated thdidrransition from adolescence to
adulthood, pain, diffuse symptoms, and poor peemkhealth were the strongest risk factors
of insomnia at 30 years. In addition, sleep prolslemd depression in young adulthood also
increased the risk of insomnia at 30 years (seéeTbThe number of significant predictors
increased with age, from two significant predictar4d 3 years to five at 23 years of age. The
odds ratio (OR) for the significant variables alstreased with age, with e.g. poor perceived
health at 23 increasing the risk of insomnia ay@ars more than poor subjective health at 15
years of age. Smoking was the only variable natiBgantly related to insomnia at 30 years
in any of the previous waves. Among the pain itemesdache and stomachache were the
strongest predictors, but the OR of all four iteah23 years was significant. Interestingly,

only sleep problems at 23 years predicted inso@n&® years of age.

[Insert table 2 here]
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Predictors of New Occurrence Insomnia

Logistic regression analyses of good sleepers,at3,3and 23 years of age but who
suffered from insomnia at 30 (table 3) greatly @tliboth the number of significant
predictors and the OR of those predictors. Paffysk symptoms, and poor perceived health
were the most important predictors, but also degppassignificantly predicted new
occurrence of insomnia. Headache and stomachachth&highest OR of the pain
predictors at age 23, followed by backache and jpaamms or legs which were among the

five most important predictors.

[Insert table 3 here]

DISCUSSION

To the best of our knowledge, this is the firstgitudinal study of insomnia following
the transition from adolescence to adulthood. Wadoa high degree of stability of sleep
problems. In general, both physical and mentalthgabblems at 13 or 15 years
significantly predicted insomnia at 30 years, oichtpain, diffuse symptoms, poor perceived
health, and previous sleep problems were the stsimedictors. Depression also had a
significant but small predictive value for insomaia30 years of age.
The Chronicity of Insomnia

In the present study, 58% with adult insomnia &iad sleep problems seven years
earlier, 29% had sleep problems thirteen yearseeaaind 39% fifteen years earlier. The
chronicity of insomnia was relatively high compatedhe two previous studies based on
prospective data on adolescents. Roberts (2008)tezpa chronicity rate of 22.8% after one
year, while Patten (2000) noted a 21% rate foursyker. Still, our rates are comparable to
rates found in adults after three and ten yearss@la Lindberg, Gislaon, EImasry, & Boman,

2001; Morin et al., 2009). In adults, the chronjictite has been reported within a range of
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1.3% 11 years later to 69% at 12 months follow-lgnéon et al., 2001; Morphy et al., 2007,
Neckelmann et al., 2007). Persistence of insomasapneviously been reported to be
associated with older age (Morphy et al., 2007 usllour data challenge this notion showing
that sleep problems generally are persistent everss several years from adolescence to
adulthood.
Gender Differences in Prevalence and Chronicity of Insomnia

The prevalence of sleep problems in females inete&t®sm 6% in adolescence (13
years) to 11.3% in young adulthood (23 years). mbst substantial increase however took
place in adulthood (from 23 to 30 years), with 85.6f the females having insomnia
symptoms or insomnia at 30 years. In comparisoP5e6the males reported sleep problems
in adolescence or young adulthood, and 58.0% ofni@les had adult insomnia symptoms or
insomnia at 30 years. A meta-analysis investigatisgmnia have showed that insomnia is
more common in females and that this differencesimee with age, in addition to insomnia
tending to be more chronic in females (Zhang & W2@06). The present study confirms
these findings, but also shows that the gendeerdifice is most apparent adolescence and
young adulthood, when the prevalence of sleep problin males is relatively low, and
becomes less distinct in adulthood when both genslesw an increase in prevalence.
However, we did find insomnia to be more commofemales, indicating that although
insomnia and insomnia symptoms were common in bexes, females had more severe
insomnia than men. Furthermore more females thanwité insomnia at 30 years also had
sleep problems at 23, 15, and 13 years, indicaliaginsomnia may be more chronic in
females.
Physical- and Mental Health, and Insomnia

In the current study sleep problems semams earlier predicted insomnia at 30 years,

whereas sleep problems at 13 or 15 years did netidis studies have shown that prior
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insomnia increased the risk of adult insomnia erdnge of one month to ten years later
(Janson et al., 2001; Klink, Quan, Kalterborn, &bwitz, 1992; LeBlanc et al., 2007).

In the present study participants with sleep proislat 15, 23, or 30 years reported
significantly worse perceived health, than goo@pézs. Poor perceived health at 15 and 23
years also independently increased the risk ofnnmsa as well as new occurrence insomnia
at 30 years. These findings extend on previoussesestional studies showing that health
dissatisfaction is associated with insomnia in lamtblescents and adults (Kim et al., 2000;
Liu, Uchiyama, Okawa, & Kurita, 2000; Sutton et &001). Poor physical health has also
been shown to predict insomnia (Liu et al., 200@r§an, 2003). The present study extends
the existing base of knowledge about the relatignisatween poor perceived health and
insomnia by showing not only that adult poor peredihealth is associated with adult
insomnia, but also that adolescent poor perceieadttn predicted both adult insomnia and
new occurrence of adult insomnia.

In the present study adolescents and young adiilissleep problems at 15 and 23
years, and adults with insomnia at 30 years indégetty reported more headache,
stomachache, backache, pain in arms or legs, agrdlbpain than good sleepers at the same
ages. Moreover, pain in adolescence or young ashitlalso predicted insomnia and new
occurrence insomnia seven, thirteen and seventsas later. These associations between
insomnia and pain are consistent with earlier figdi(Su, Huang, & Chou, 2004; Sutton et
al., 2001). .However, no prior studies have loo&tthe relationship between pain and sleep
problems over such length of time, but the findingt pain predicted insomnia and new
occurrence insomnia as long as seventeen andethiyears later, is consistent with studies
showing that pain increase the risk of developimgpmnia one year later (Morphy et al.,
2007). Also, Morphy et al. (2007) concluded thaoimnia, pain, depression, and anxiety was

interwined based on the finding that pain, depoessand anxiety increased the risk of



Insomnia and its predictors6

insomnia one years later, and that insomnia likewisreased the risk of widespread pain,
depression, and anxiety one year later. When lapkiore closely at the different pain areas,
the most important link between pain and insomni#he present study, was that of
headache and stomachache and to a lesser degkeelm@and pain in arms and legs,
although all pain variables significantly increaskeed risk insomnia at lest seven years later.
Several studies has previously established a cidagonship between headache and
insomnia (Alberti, Mazzotta, Gallinella, & SarcHigR005; Rhee, 2000), and one study even
concluded that good sleep protects against earmimgpheadache and migraine attacks
(Alstadhaug, Salvesen, & Bekkelund, 2007). The helad and stomachache associated with
insomnia might have been related to anxiety, ageankave been known to cause tension in
the muscles in the neck and stomach area (Guraje @008). Headache and stomachache
could in other words have been bodily expressid@riety, which is known to be closely
associated with insomnia, and which often precéddansson-Frojmark & Lindblom, 2008;
Johnson, Roth, & Breslau, 2006a) .

Our findings showed that individuals with sleeplgems at 15, 23, or 30 years had
more diffuse symptoms than good sleepers at the sg®s, and that diffuse symptoms at the
three first waves independently predicted insoranic new occurrence insomnia at age 30.
No previous longitudinal study has, to our knowlkedgvestigated whether diffuse
symptoms such as dizziness, diarrhoea, feeling siekkness, colds or soar throat, or bad
appetite may predict insomnia over time. Stillomsia has been known to be associated
with stress (Kim et al., 2000; Sutton et al., 20849l to have an impact on immune
functioning (Savard et al., 2003), and an assandietween diffuse symptoms and insomnia
are reasonable as some diffuse symptoms can bie duemporarily reduction of the

immune system and/or long-term stress.
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In the present study participants with sleep proislat any wave reported more
depression than good sleepers at the same waveed3mn at 23 years increased the risk of
insomnia and new occurrence insomnia at 30 yeagrd3dsion at 13 years was a small, but
significant predictor of new occurrence insomni8@tears. The relationship between
depression and insomnia is well established in bdtllescents and adults, and our findings
supported this notion (Roane & Taylor, 2008; RahdRoberts, & Chen, 2001). However,
the causal relationship between depression andnimsohas however been a bit more blurry
with several studies indicating that depression pw@yur as a consequence of insomnia.
Others have argued that depression predicts inggranthat there is a bidirectional
relationship between the two entities (Jansson&dr, 2006; Jansson-Frojmark &
Lindblom, 2008; Johnson et al., 2006a; Morgan, 2608llips & Mannino, 2005). Previous
studies have demonstrated that insomnia could girddpression one to three years later
(Riemann & Voderholzer, 2003), but not eleven yéatexy (Neckelmann et al., 2007). Our
finding, that depression predicted new occurrensemnia seven and seventeen years later,
in combination with earlier findings that insommpigedicted depression support the presence
of a bidirectional relationship between insomnid depression. Due to this being the first
longitudinal study of insomnia over seventeen ygatss been hard to compare our results
with those of earlier studies. However, Phillipsl&fannino’s (2005) finding that depressive
symptoms predicted adult insomnia five to sevenms/&der, and Patten et al.’s (2000) study
showing that depressive symptoms predicted theldgweent of insomnia four years later in
young adults, are in line with our finding that ekwent depression predicted the
development of adult insomnia seven and seventears yater.

Lifestyle Factors and Insomnia
In the current study adolescents with sleep problatri5 years and adults with

insomnia at 30 years exercised less and had arigiikethan good sleepers at the same
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ages, although there were no significant differenndevels of exercise and weight at ages
13 and 23 years. Little or no exercise and high BMie independently associated with
insomnia at 30 years, but adolescent limited egerar high BMI had no effect on adult
sleep. We did however not have data making it pesso investigate whether high BMI
predicted insomnia seven years later or not. Phlysixercise is one of several non-
pharmalogical treatments of sleep disorders sugddst the American Sleep Disorders
Association (Hauri, 1993). As exercise can pronuotdisrupt sleep depending on the type of
exercise, its intensity, duration and time of dapderate exercise in the late afternoon are
usually recommended (Driver & Taylor, 2000; Santasdjk, & De Mello, 2007). A review
article concluded that exercise increased the si¢alp time, although the effect was
moderate, and suggested that exercise might hgeeially positive effects on the sleep of
insomniacs compared to good sleepers (Driver &dray@000). This is fortunate considering
that previous studies have shown that lack of maysictivity was linked to sleep problems
(Liu et al., 2000; Morgan, 2003; Akerstedt et 2002). Youngstedt & Freelove-Charton
(2005) also reviewed the literature on sleep arlaese and suggested that the apparent link
between exercise and good sleep on one side andfiazercise and sleep problems on the
other side might be due to unaccounted factors as@xposure to bright sunlight during
outdoor exercise promoting sleep by circadian pish#fiting effects and antidepressant
effects, and the social element of the exercideerahan the exercise ingélf.

Like lack of habitual exercise, obesity has fraglyebeen linked to insomnia (Janson
et al., 2001; Akerstedt et al., 2002) although sty failed to find such an association
(Sutton et al., 2001). Obesity in adolescence aldtlzood has been associated with shorter
sleep durations (Beebe et al., 2007; Bjorvatn.e2807) and adolescent obesity have been
associated with lighter sleep and less deep slesapl(s & Parker, 2007). Our finding that

high BMI was associated with insomnia in adultghiss consistent with previous findings.
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Participants with sleep problems at age 15 consumné alcohol and smoked more
tobacco than fifteen year olds without sleep pnoisleAdults with insomnia at 30 years
reported less alcohol consumption than adult géeepbers. There were no significant
differences between participants with and withdegg problems in frequency of smoking at
13, 23, and 30 years or alcohol consumption ate2@syor age. Adult alcohol consumption
was positively associated with insomnia at 30 ydaus adolescent alcohol consumption did
not predict insomnia at 30 years. Smoking was tiig lifestyle variable investigated not
associated with adult insomnia, and like the otealth variables smoking did not predict
insomnia at age 30 years. Our finding, that smokinly was associated with sleep problems
in adolescence (15 years), and not in adulthood(Z® years) was unexpected, as previous
studies have demonstrated that both smoking almth@lconsumption are associated with
sleep problems in adolescents and adults (Kenia#h, 007; Riedel, Durrence, Lichstein,
Taylor, & Bush, 2004; Tynjala, Kannas, LevalahtiV&limaa, 1999). Patten (2000) even
found a dose-response relationship between cigasetoking and insomnia, with smoking
predicting both new occurrence and persistencesaimnia four years later. Alcohol is
known to have a negative impact on sleep qualitabse it increases bodily activation when
it leaves the bloodstream after its initial seda¥fect has worn out (Heider & Wolland,
2005). As the sedative effect does increase tledillixod of falling asleep, self-medication of
sleep onset problems with alcohol have however bggorted as common (Morin, LeBlanc,
Daley, Gregorie, & Merette, 2006). As the currevel of alcohol consumption in the
present study was low, this finding could be se&elight of Skogen et al.’s (submitted)
finding that a moderate level of alcohol consumpigassociated with good mental health,
while both total abstinence and high levels of hidavere associated with poor mental

health. Smoking increases the bodily activationhgynicotine stimulating cholinergic
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neurotransmission, and are linked to sleep onsatdg, sleep fragmentation, and increased
daytime sleepiness (Jaehne, Loessi, Barkai, Riengahtornyak, in press).

None of the lifestyle factors predicted insomniamy time, implying that lack of
exercise, high BMI, smoking, or alcohol consumptiluming adolescence and young
adulthood in it self is not a risk factor for demging insomnia at 30 years of age if having a
history as a good sleeper. It is plausible thaeral unhealthy elements combined would
have predicted adult insomnia diagnosis, everey tifid not do so separately.

In sum, adolescents and adults with sleep probtanmrsomnia reported more
physical-and mental health problems and poorestife than good sleepers at the same ages,
with the exception of alcohol consumption at thst tavo waves. The health factors were the
most important predictors of insomnia and new a@nage insomnia at 30 years. As this
study have only looked at the effects of poor leaitd lifestyle on future insomnia, it is yet
uncertain whether this is part of an interwinediolirectional relationship, with insomnia
possibly influencing future poor health and lifdety
Srengths and Limitations

A major strength of this study was the longitudidesign, enabling us to investigate
and compare factors associated with persistenca@mndccurrence insomnia over a course
of seventeen years. Although there have been latigél studies investigating insomnia,
none of the studies identified studied such a wahgie of mental and physical health aspects
over such a length of time in a general populatising DSM-IV criteria for insomnia. The
large sample size was another important strengthi®study, enhancing the generalizability
of the findings and ensuring sufficient statistipaiver.

Important limitations of the current study was tse of a single item to discriminate
between individuals with and without sleep problahthe three first waves, and the Bergen

Insomnia Scale was used to separate good slegpersrisomniacs only at the fourth wave.



Insomnia and its predictorgl

This makes it difficult to compare prevalence raiesleep problems/insomnia at 13, 15, and
23 years of age with the corresponding prevaleateeat 30 years. As Morin et al. (2009)
have pointed out, a limitation with longitudinalidies where sleep problems were reported
over several years have been the unclearness ahether they had persisted continuously
or were interrupted by periods of remission. Alalata were based on self-report only.
Furthermore, as our definition of insomnia in tbarth wave was based on the DSM-IV
inclusion criteria only, the occurrence of falseipiges, such as participants with sleep
problems due to another sleep disorder, mentatadkspsubstance or medical condition
being falsely attributed to insomnia, cannot beduut. The daytime impairments reported
by our respondents may for example be a symptoothefr conditions such as sleep apnea
rather than being primary insomnia. As the presamdy followed a great number of
participants over a course of seventeen years thias as expected a large dropout, and care
should be taken when generalizing the resultsdcetttire population. Furthermore, factors
such as anxiety and stress that would have beeresting in a longitudinal study of
insomnia were not included in the different wavéthe study.
Conclusion

In conclusion, this study shows a high degreeatfisty of sleep problems. Several
health factors during adolescent and young adudthiwdependently predict both insomnia
and new occurrence of insomnia at age 30, the impsirtant being pain, diffuse symptoms,

poor perceived health, and previous sleep problems.
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Table 1

Associations of Sleep Problems/Insomnia at 13235and 30 Years of age.

Insomnia and its predictor30

Variable Sleep problems at 13 yrs Sleep probleni$ ats Sleep problems at 23 yrs Insomnia atr80
Yes No Yes No Yes No Diag. No diag.
Pain 6.80 6.30 7.22%** 6.01 7.07*** 5.58 6.30*** 53
Headache 1.80* 1.54 1.90*** 1.45 1.87*** 1.42 1.68*** 1.30
Somachache 1.60 1.59 1.71* 1.46 1.80*** 1.38 1.48*** 1.18
Backache 1.63 1.53 1.82** 1.59 1.87*** 1.55 1.70%** 1.43
Paininarmsor legs 1.77 1.63 1.81%** 1.53 1,54** 1.23 1.46%** 1.22
Diffuse symptoms 9.63 8.77 10.18*** 8.55 10.55** 28 9.06*** 7.37
Depression 18.38* 15.48 23.35%*** 15.98 21.74%** 48. 14.36*** 10.27
Poor perceived health 2.47 2.24 2.48%** 2.07 2.87* 222 2.44%** 1.95
Little or no exercise 3.37 2.92 3.74** 3.09 4.30 00t 4.20* 3.88
High BMI 18.85 18.22 20.72* 20.10 / / 25.12* 24.17
Smoking 1.34 1.19 2.21** 1.71 2.43 2.23 1.82 1.72
Alcohol consumption / / 2.99** 2.29 3.96 4.15 3.52* 4.22

Mean (M) values are reported. “/” means that dateewot collected. Single pain items have beemitedieand written in italic.

*P <.05,* P <.01, and ** P <.001 (based andéependent sample t-tests).
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Table 2

Predictors of Adult Insomnia at 30 Years

Variable 13 yrs 15 yrs 23 yrs 30 yrs
OR 95% ClI OR 95% ClI OR 95% ClI OR 95% ClI

Sleep problems 1.09 77-1.56 1.28 .93-1.80 2.54*%* 1.74-3.71 / /

Pain 1.21** 1.05-1.40 1.25%** 1.10-1.43 1.61%** 1531.91 1.74%** 1.48-2.05
Headache 1.65** 1.14-2.40 1.75** 1.25-2.44 2.22%** 1.53-3.23 2.53*** 1.81-3.54
Stomachache 1.71** 1.14-2.58 1.41 .99-2.02 2.14%** 1.44-3.18  9Fx** 2.00-4.68
Backache 1.29 .89-1.86 1.30 .96-1.77 1.74** 1.23-2.47 2.00** 1.44-2.78
Paininarmsor legs 1.19 .82-1.70 1.32 .95-1.84 2.59%x* 1.60-4.19 2.¥g* 1.50-3.17

Diffuse symptoms 1.17* 1.03-1.33 1.22%** 1.09-1.36 1.44*** 1.26-1.64 1.77%** 1.53-2.05

Depression 1.04(*) .99-1.08 1.03 .99-1.06 1.14**  .09-1.20 1.16%** 1.10-1.22

Poor perceived health 1.25 .89-1.74 1.37* 1.02-1.832.04*** 1.47-2.84 2.59%** 1.90-3.54

Little or no exercise 1.17 .98-1.40 1.15 99-1.33 .141 .99-1.32 1.16* 1.01-1.32

High BMI 1.02 .92-1.13 1.03 95-1.11 / / 1.07* 1-013

Smoking 1.35 .92-1.92 1.05 .87-1.28 1.04 .88-1.22 .071 .91-1.26

Alcohol consumption / / .99 .87-1.12 1.05 .90-1.22 .80*** .71-.89

“/” means that data were not collected. Single fi@ims have been indented and written in italic.
*P=.05* P< .05 *P< .01, and ** P €01



Table 3

Predictors of New Occurrence Adult Insomnia

Insomnia and its predictor32

(Participants Reporting Good Sleep at 13, 15, ahdears of age, but Suffering From Insomnia at 8ary)

Variables 13 yrs VIS 23 yrs
OR 95% ClI OR 95% ClI OR 95% ClI
Pain 1.23** 1.05-1.44 1.29%** 1.11-1.49 1.57%** 1031.88
Headache 1.75* 1.16-2.62 1.78** 1.22-2.60 2.02%** 1.34-3.06
Stomachache 1.83** 1.17-2.85 1.54* 1.05-2.27 2.08*** 1.37-3.15
Backache 1.15 J7-1.71 1.39* 1.00-1.94 1.72** 1.19-2.48
Paininarmsor legs 1.27 .86-1.88 1.33 .94-1.89 2.75%** 1.63-4-63
Diffuse symptoms 1.18* 1.02-1.36 1.22%** 1.08-1.38 1.36%*** 1.18-1.57
Depression 1.05* 1.01-1.10 1.03 .99-1.06 1.17%** 1111.24
Poor perceived health 1.35 .93-1.94 1.40* 1.03-1.91 1.86*** 1.33-2.62
Little or no exercise 1.07 .85-1.33 1.15 .98-1.34 121 97-1.31
High BMI 97 .86-1.10 1.03 .95-1.12 / /
Smoking 1.47 .90-2.39 1.07 .87-1.32 1.04 .88-1.23
Alcohol consumption / / 1.01 .88-1.17 .99 .86-1.14

“/” means that data were not collected. Single p@ims have been indented and written in italic.

*P <.05,* P <.01, and ** P <.001



