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Abstract

The role of emotional regulation as a predictor for forthcoming sleep 
disturbances was investigated within the Prospective Investigations on 
Psychological Processes for Insomnia (PIPPI) study. Participants were 
classified to one of four sleep groups in accordance with a 
classification algorithm based on self report-data on nighttime 
symptoms, daytime symptoms, and sleep disorders other than 
insomnia. Measures of baseline emotional regulation were then 
examined as a predictor for follow-up sleep group affiliation. The 
results indicate that emotional regulation is a non-significant predictor 
of forthcoming sleep disturbances, also when individual sleep group-
movements are controlled for. It is suggested that models on how 
sleep disturbances evolve are revised, that measures of emotional 
regulation are refined, and that a person oriented approach is adopted.
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Att predicera kommande sömnstörningar 
- betydelsen av emotionell reglering

Sammanfattning

Betydelsen av emotionell reglering som prediktor för kommande 
sömnstörningar undersöktes inom projektet "Prospektiva 
undersökningar på psykologiska processer rörande insomni". Baserat 
på självrapporteringsdata för nattidssymptom, dagtidssymptom och 
andra sömnstörningar än insomni, klassificerades deltagarna till en av 
fyra sömngrupper i enlighet med en klassificeringsalgoritm. 
Baslinjedata för emotionell reglering undersöktes sedan som prediktor 
för sömngruppstillhörighet vid uppföljningsmätningen. Resultatet 
indikerar att emotionell reglering inte är en signifikant prediktor för 
kommande sömnstörningar, detta även när individuella förflyttningar 
mellan sömngrupper tas i beaktande. Det föreslås att modeller för hur 
sömnstörningar utvecklas revideras, att mått för emotionell reglering 
förfinas samt att en personorienterad ansats antas.

Nyckelord: Sömnstörningar, emotionell reglering och 
personorienterad ansats.
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Handledare: Katja Boersma och Steven Linton, Örebro universitet
Höstterminen 2011



Sleep disturbances and emotional regulation 3

Predicting forthcoming sleep disturbances 
- the role of emotional regulation

Insomnia and sleep disturbances are often trivialized and attributed to “other” 

psychiatric causes that displays a high rate of comorbidity with insomnia. These could be 

depression, anxiety, and substance abuse (Harvey, 2002). This is despite the fact that insomnia 

in itself has a reported prevalence of 10% in the general population (Ancoli-Israel & Roth, 

1999) in contrast to major depressive disorder with the prevalence of 2-3% for men and 5-9% 

for women (American Psychiatric Association, 2000) and to generalized anxiety disorder with 

the approximate prevalence of 3% (American Psychiatric Association, 2000). Besides, 

insomnia in itself is linked to a number of everyday-deficits, such as daytime fatigue, 

increased utilization of medical services, the use of alcohol as self medication, functional 

impairment, work absenteeism, impaired cognitive functions such as memory and 

concentration, declined enjoyment of interpersonal relations, increased risk of medical illness, 

and increased risk of accidents in traffic or at work (American Psychiatric Association, 2000; 

Harvey, 2002; Roth & Ancoli-Israel, 1999). Finally, insomnia occurs in the absence of other 

comorbidity (Harvey, 2001) and has also been found to be a predictor of first-onset 

psychological disorder (Harvey, 2001).

The prevalence of insomnia, the substantial comorbidity with psychiatric disorders, the 

real-life deficits for the individual suffering from insomnia, and the fact that insomnia appears 

without  comorbidity with additional psychiatric disorders indicates that insomnia  and sleep 

disturbances most likely should be regarded as a disorder-entity on its own, and not primarily 

as a mere epiphenomenon consequential to other primary psychiatric disorders ( for review 

see Harvey, 2001; Harvey, 2002; Harvey, 2008). 

Characteristics of insomnia and sleep disturbances

Characteristics of insomnia and sleep disturbances are a spectrum of complaints 

concerning dissatisfaction with the quality, continuity, or duration of the individual's sleep 

(American Psychiatric Association, 2000). The received diagnosis is primarily based on the 
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patient's subjective complaints. An objective measure, in example a sleep laboratory 

evaluation, can be useful but is not necessary (American Psychiatric Association, 2000; 

Morin, 2010). The problems may consist of difficulties with falling asleep at bedtime, waking 

up in the middle of the night with difficulties going back to sleep, waking up to early in the 

morning with an incapability going back to sleep, or just unrefreshing sleep in general 

(American Psychiatric Association, 2000). Insomnia in particular, and sleep disturbances in 

general, are not merely a nighttime problem since sleep difficulties during the night typically 

are associated with daytime fatigue, cognitive difficulties, and mood disturbances (American 

Psychiatric Association, 2000). All of these can subsequently interfere with occupational and 

social functioning (American Psychiatric Association, 2000). The daytime problems are often 

what prompts patients to seek treatment (Morin, 2010).

Attached to sleep disturbances and insomnia are often beliefs held about sleep and the 

amount of sleep needed in order to feel well (e.g. Harvey, 2002; Morin, 2010). Morin and 

colleagues found that older adults with insomnia overestimate the amount of sleep they 

require, endorse the negative consequences of bad sleep, and attribute their insomnia to 

external, stable causes; this compared to older adults regarding themselves as “good sleepers” 

(Morin, Stone, Trinkle, Mercer, & Remsberg, 1993 ). Furthermore has Jansson-Fröjmark and 

Linton (2008a) in a one-year longitudinal study found results indicating that this kind of 

sleep-related beliefs, together with depression and arousal, are related to the development of 

subsequent insomnia.

Harvey has presented a cognitive model for how insomnia, and thereby sleep 

disturbances, may develop over time (Harvey, 2002). Within this model it is suggested that 

negatively toned cognitive activity is a key factor of how sleep disturbances and insomnia are 

maintained over time. Individuals suffering of insomnia are overly worried about sleep and 

possible consequences related to insufficient sleep and this is what emerges to the negatively 

toned cognitive activity that in turn results in arousal, distress, and finally in increased 
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distorted perceptions of deficit. These effects are then reinforcing the negatively toned activity 

and hereby are the individual tumbling down towards increased sleep disturbances and 

possibly the development of insomnia. Although the cognitive activity presented by Harvey 

(2002) as a key factor in the development of sleep disturbances has been labeled as negatively 

toned, it is interesting to observe the fact that emotions per se are not represented within the 

model. The question could hereby be raised whether this is because emotions are not a 

significant contributor when it comes to the development of sleep disturbances, or if emotions 

just has passed unnoticed within the research area of sleep and sleep disturbances.

Sleep and emotions

Given that insomnia and sleep disturbances presents comorbidity with a number of 

psychiatric disorders (Ancoli-Israel & Roth, 1999), nearly all psychiatric and neurological 

mood disorders express co-occurring abnormalities of sleep (Walker & Helm, 2009), and 

since a possible association between depression and arousal and subsequent insomnia has 

been reported (Jansson-Fröjmark & Linton, 2008a) is it reasonable to raise the question how 

sleep and emotions may be associated.

Sleep affect emotions. Sleep-deprivation literature suggests that one of the strongest 

adverse effects of deprived sleep, a plausible consequence of sleep disturbances, is negative 

mood (Harvey, 2008; Vandekerckhove & Cluydts, 2010). Short term sleep deprivation (one 

night of instructed sleep restriction and one night of in-laboratory sleep deprivation) has been 

found to result in less positive affect in participants from early adolescence, midadolescence, 

and adulthood (Talbot, McGlinchey, Kaplan, Dahl, & Harvey, 2010). A finding in line with 

Tempesta and colleagues' (2010) results in which the sleep deprived group rated neutral-

labeled visual stimuli more negatively compared to a well-rested  control group. Although 

there were no differences regarding the rating of pleasant- or unpleasant-labeled stimuli. 

Tempesta and colleagues suggests that these findings are a reflection of that when an 

individual is tired, he or she is more prone to adapt the principle “better safe than sorry” when 
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judging possibly neutral or subtle situations.

These findings are in line with results from an experiment in which participants was 

sleep-deprived during twelve consecutive nights in an in-laboratory environment (Haack & 

Mullington, 2005). Sleep deprivation resulted in lower self-report ratings of optimism and 

sociability (operationalized by adjectives such as “cheerful”, “sociable”, “energetic”, and 

“resilient”) and the results were significant after controlling for tiredness and fatigue.

Although it seems clear that sleep and emotions are connected, Killgore and colleagues 

(2008) aimed to investigate whether sleep deprivation also affected perceived emotional 

intelligence (in this case operationalized as intrapersonal functioning, interpersonal 

functioning, adaptability, stress management, and general mood). The participants emotional 

intelligence was assessed by a self-report inventory at baseline and after 55,5 and 58 hours of 

continuous wakefulness. After sleep deprivation the participants total emotional intelligence 

score, intrapersonal functioning score, interpersonal functioning score, and stress management 

score had declined compared to baseline measures, but not to levels indicating clinical 

impairment. The authors suggests that sleep deprived individuals exert more dysfunctional 

behaviors due to decreased emotional intelligence.

When it comes to sleep disturbances and dysfunctional behavior, in example hostility, 

Granö, Vahtera, Virtanen, Keltikangas-Järvinen, and Kivimäki (2008) found that a greater 

amount of self reported sleep disturbances were associated with higher self-report ratings of 

transient hostility. Although still significant after controlling for covariate variables known as 

risk factors for poor sleep (e.g. shift work, smoking, alcohol consumption, physical activity), 

the effect sizes were low and the authors suggest that hostility per se might not be a good 

predictor of sleep disturbances. Possibly because psychiatric disease and mental distress 

underlie the association between sleep and hostility.
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Emotions affect sleep. As seen above, it seems reasonable to say that sleep do affect 

emotions. Especially negative emotions are affected when sleep is insufficient. At the same 

time there are results indicating that emotional states affect sleep. According to reported 

neurological findings, it is plausible that cognitive and emotional systems are able to override 

the normal human homeostatic and circadian system by sending inputs to the arousal system 

of the individual (Saper, Cano, & Scammel, 2005). This is made possible by disinhibiting the 

specific type of neurons acting as a switch between “sleep”- and “wake”-mode and thereby 

helps to overcome the individuals homeostatic pressure to sleep. The authors suggests that 

this capability is critical in order to allow arousal at times of necessity or emergency, but an 

activation of these neurological circuits at unsuitable times may be a mechanism of sleep 

disturbances and insomnia. 

Edinger and colleagues (2000) hypothesized that not only self reported sleep complaints 

predicts depression, anxiety, and dysfunctional sleep-related cognitions, but that these factors 

predicts sleep-complaints. The researchers divided their sample into four subcategories, 

namely “Objective normal sleepers” (with no actual sleep disturbances), “Subjective normal 

sleepers” (with actual sleep disturbances), “Objective insomniacs” (with actual sleep 

disturbances), and “Subjective  insomniacs” (with no actual sleep disturbances), and found 

that depressed mood, anxiety, and dysfunctional sleep-related cognitions are more predictive 

of subjective sleep complaints than of objective sleep disturbances. Although there was one 

exception, the objective insomniacs reported more dysfunctional beliefs than did the objective 

normal sleepers. Hence may dysfunctional beliefs be a predictor of actual insomnia.

The findings presented by Edinger and colleagues (2000) are interesting when it is 

regarded that a diagnosis of insomnia is based on subjective complaints and that objective 

measures are not necessary (American Psychiatric Association, 2000; Morin, 2010). The 

findings can imply that emotions are what mediates whether an individual make complaints of 

sleep disturbances or not and subsequently adapt dysfunctional beliefs associated with the 
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development of insomnia as reported by Jansson-Fröjmark and Linton (2008a). Although, in a 

controlled clinical trial it was found that reductions in sleep-related beliefs after cognitive 

behavioral therapy were linked to daytime symptom improvements but not to actual sleep 

improvements (Jansson-Fröjmark & Linton, 2008b). Hence, it seems that sleep related beliefs 

can not explain the entire picture.

Brummet and colleagues (2006) found that negative affect possibly mediates the 

association between having a role as a caregiver (e.g. taking care of a relative or a spouse) and 

poor sleep quality, this compared to not being a caregiver. Although the authors emphasizes 

that there may be an inverse association between negative affect and social support that may 

partially explain this mediating role of negative affect. 

Another finding on how emotions affect sleep was reported by Talbot and colleagues 

(2011). Participants with interepisode bipolar disorder, insomnia, or no psychiatric history 

completed seven consecutive days of sleep diary and mood measurements. Negative evening 

mood was associated with subsequent increased wake time for participants with insomnia and 

participants with interepisode bipolar disorder while positive evening mood was associated 

with subsequent increased wake time only for participants with insomnia. The finding 

concerning positive evening mood is at odds with previous findings presented by Talbot, 

Hairston, Eidelman, Gruber, and Harvey (2009) in which a “happy mood induction” resulted 

in longer sleep on latency in a group with interepisode bipolar disorder, this compared to a 

control group and baseline measurements. Talbot and colleagues (2011) suggests that the 

more naturalistic aspects of the later study may have contributed to less intense positive 

mood, compared to the positive mood induction, and thereby a lower likelihood of affecting 

the interepisode bipolar participants' wake time.

Sleep and emotional regulation. Given that not only sleep seems to be associated with 

subsequent emotions but that also emotions seems to be related to subsequent sleep, questions 

regarding a possible association between the individual's capabilities to regulate emotions and 
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subsequent sleep could be raised. This particular area has received limited research attention 

(Walker, 2009; Walker & Helm, 2009) but studies that may offer some understanding on how 

sleep and emotional regulation could be associated are starting to occur.

One study examined whether vagal regulation (i.e. physiological regulation; a possible 

index of emotional regulation) and parent-reported emotional intensity was associated with 

subjective and actigraphy-based measures of sleep among children (El-Sheikh & Buckhalt, 

2005). The results indicated that the children's emotional intensity and vagal regulation were 

associated with the amount and quality of sleep retrieved and the authors emphasize the 

importance of investigating emotional functioning when sleep disruptions are examined.

Biological markers of the association of emotional regulation and sleep has also been 

examined in a functional imaging study that presented a possible neural explanation to the 

connection between sleep and emotions. Participants that were either sleep deprived for 35 

hours in an in-laboratory environment or that slept normally underwent functional magnetic 

resonance imaging while they completed a task in which they viewed images varying in 

emotional intensity (Yoo, Gujar, Hu, Jolesz, & Walker, 2007) . Both groups exhibited 

amygdala activation when presented negative picture stimuli, an expected result since the 

amygdala is involved in the development of emotional memories and generation of emotions. 

Although, the sleep deprived group exhibited more amygdala activation (>60%) and this in 

association with a loss of activity in the medial-prefrontal cortex. Since the medial-prefrontal 

cortex is thought to exert “top-down”-regulation on the limbic area, in which the amygdala is 

included, as well as regulating emotional responses in general (Walker, 2009) is it possible 

that emotional regulation and sleep may be associated.

In line with aforementioned findings, has the possible association of emotional 

regulation and sleep been presented in a number of review articles (e.g. Walker, 2009; Walker 

& Helm, 2009). Walker (2009) and Walker and Helm (2009) primarily refers to findings 

regarding sleep deprivation and neurological activity and its affect on emotional regulation 



Sleep disturbances and emotional regulation 10

(e.g. the findings presented by Yoo et al., 2007) but also raises the question whether sleep loss 

and clinical mood disorders could be causally related.

Baglioni, Spiegelhalder, Lombardo, and Riemann (2010) have in their review article 

focused entirely on sleep and emotions and tries to summarize the field of research within this 

area with a focus on emotional reactivity. Based on their literature overview, they conclude 

that there is empirical evidence that dysfunctional emotional reactivity may mediate an 

interaction between cognitive and automatic hyperarousal and that this maintains insomnia. 

Furthermore they suggest that dysfunctions in neural circuitries regulating the sleep-wake 

system are able to reinforce emotional disturbances with subsequent emotional dysregulation. 

It is plausible that this emotional dysregulation modulates the associations between insomnia 

and depression and/or anxiety.

Harvey, Murray, Chandler, & Soehner (2011) have in their review article taken the issue 

of a causal relationship between sleep and psychiatric disorders one step further and propose 

that sleep disturbances are aetiologically linked to different forms of psychopathology. The 

linkage is through the seemingly reciprocal relationship between sleep and emotional 

regulation and two biological factors, namely genes important in the regulation of the 

circadian rhythm of the human body, and the functions of the dopaminergic and serotonergic 

systems. The two monoamines dopamine and serotonin are associated with bodily, cognitive 

and emotional functioning (Harvey et al., 2011). Harvey and colleagues (2011) presents a 

model for the biological plausibility of sleep disturbance as a transdiagnostic process in a 

multi factorial cause and/or maintenance-system of subsequent psychiatric disorders. The 

model is presented in figure 1.
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Figure 1

The model presented by Harvey et al. (2011).

The aim of this study

The aim of this study is to investigate emotional regulation within the area of sleep 

disturbances. Initially, the participants are associated to different sleep groups based on 

criteria presented by Jansson-Fröjmark, Harvey, Lundh, Norell-Clarke, and Linton (2011). 

Thereafter, a person-oriented approach is taken in which the individual pathways between 

different sleep groups over time are investigated, the main purpose for this is to acquire better 

understanding of the later analyses.

The investigation of emotional regulation per se is conducted in three major steps. 

Firstly, correlations between emotional regulation and additional psychological effects of 

sleep disturbances, such as anxiety, depression and arousal, are investigated. Secondly, it is 

investigated whether there are different levels of emotional regulation for different levels of 

sleep disturbances. Thirdly, it is investigated whether emotional regulation predicts sleep 

disturbances or not. 

Based on previous research, it is hypothesized that:

I There are correlations between emotional regulation and anxiety, depression, somatic 

arousal, and cognitive arousal.

II There are different levels of emotional regulation, as well as anxiety, depression, somatic 

arousal, and cognitive arousal, for different sleep groups.

III Emotional regulation predicts subsequent sleep disturbances.
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Method

The data in this study were retrieved through the Prospective Investigations on 

Psychological Processes for Insomnia (PIPPI) study. The PIPPI study is of longitudinal design 

and has been approved by the Regional Ethics Board in Uppsala, Sweden (Jansson-Fröjmark 

et al., 2011).

The data were retrieved through three waves of surveys over the years 2008 and 2009.

Participants

A first survey was sent to a random sample of 5000 residents, aged between 18 and 70 

years, from two counties in Sweden in September 2008. The random sample was obtained 

from the national register in which all Swedish residents are listed. 58 (1.2%) respondents 

from the total sample were not eligible (i.e. incorrect address; participation refusal) (Jansson-

Fröjmark et al, 2011). 2341 (47.4%) respondents of the 4942 eligible returned the survey.

Conducted attrition analyses from the first survey showed that nonrespondents were 

likely to be younger than responders, but there emerged no group differences regarding 

gender, insomnia severity, or sleep-disturbance (Jansson-Fröjmark et al., 2011). 

The following demographic parameters were assessed: age, gender, civil status, level of 

education, vocational status, and ethnicity. Demographics of the responding participants from 

the first survey has been reported by Jansson-Fröjmark and colleagues (2011) and comparison 

studies between this sample and the population in Sweden showed that the sample was 

representative on several demographic parameters.

Procedure

The 5000 residents in the sample received the first survey by mail. The survey was 

accompanied by an introductory letter, an invitation to participate, and a prepaid return 

envelope. If the respondent did not respond within two weeks, a reminder was mailed. After 

an additional two weeks, a new survey was mailed. (Jansson-Fröjmark et al., 2011). Surveys 

in wave two and three were sent to participants responding to the first wave.
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In order to increase the response rates, a prenotification letter, a small incentive, and an 

information letter was sent; closed questions were used with relevant and easy question placed 

first;  a prepaid return envelope was included; and reminders were sent to non-responders 

(Jansson-Fröjmark et al, 2011).

Measures

Nighttime symptoms. In order to assess sleep disturbance participants were asked to 

respond to the following categorical questions based on the previous month: Sleep-onset 

latency, wake time after sleep-onset, and early morning awakening, with response options < 

15 min, 16 – 30 min, 31 – 60 min, and > 60 min; total sleep time, with response options < 4 

hr, 4 – 5 hr, 5 – 6 hr, 6 – 7 hr, 7 – 8 hr, 8 – 9 hr, 9 – 10 hr, > 10 hr; sleep restoration, with 

response options completely, a lot, somewhat, a little, not at all; sleep quality, with response 

options very good, quite good, neither good nor poor, quite poor, very poor.

In order to determine sleep disturbance, the participants were asked yes – no questions 

regarding the previous month's sleep disturbance and the frequency of sleep disturbance, with 

response options < 1 night per week, 1 – 2 nights per week, 3 – 5 nights per week, every 

night. The nighttime measures were derived from diagnostic criteria and has been reported by 

Jansson-Fröjmark and colleagues (2011). Reliability and validity data for this measure has not 

been retrieved.

Daytime symptoms. In order to assess daytime symptoms participants were asked to 

respond to the following questions regarding the degree of sleep-related impairment during 

the previous month: Fatigue/malaise, impairment in attention/memory/concentration, mood 

disturbance, irritability, daytime sleepiness, reduction in motivation/energy/initiative, 

proneness for errors or accidents at work or while driving, tension headaches, gastrointestinal 

symptoms, and concerns and worries about sleep, with response options not at all, somewhat, 

quite much, a lot.

For daytime impairments for functional domains participants were asked to report the 
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degree of social dysfunction and vocational dysfunction, with response options small negative 

consequences, marked negative consequences, large negative consequences, very large 

negative consequences. The measure has been reported by Edinger and colleagues (2004) and 

used by Jansson-Fröjmark and colleagues (2011). Reliability and validity data for this 

measure has not been retrieved.

Sleep disorders other than insomnia. The assessment instrument SLEEP-50 was used to 

assess and indicate apnea, narcolepsy, restless legs/periodic limb movement disorder, 

circadian rhythm disorder, sleepwalking, nightmares, and hypersomnia (Spoormaker, 

Verbeek, van den Bout, & Klip, 2005 ). The instrument has a factor structure that matches 

sleep disorder syndromes according to the Diagnostic and statistical manual of mental  

disorders (fourth edition, text revision) (DSM-IV; American Psychiatric Association, 2000) 

and reasonable psychometric properties for sleep disorders (high internal consistency and test-

retest correlations between .65 and .89) (Jansson-Fröjmark et al., 2011; Spoormaker et al., 

2005). 

In order to assess these additional sleep disorders participants were asked to rate the 

extent to which the items had been applicable during the past month, with response options 

not at all, somewhat, quite much, a lot.

Sleep groups. Participants in this study were classified into one of four sleep groups, 

partially in accordance with a classification algorithm presented by Jansson-Fröjmark and 

colleagues (2011), based on to their sleep patterns, daytime impairment, and evidence of sleep 

disorders other than insomnia. 

Insomnia group: Participants had to affirm a sleep disturbance during the last month (I); 

report initial, middle, or late insomnia or non-restorative sleep or poor sleep quality, with a 

frequency of at least three nights/week (II); report daytime impairment (III); and not meet 

criteria for sleep disorders other that insomnia as assessed with SLEEP-50 (IV).

Poor sleep group: Participants had to affirm a sleep disturbance during the last month 
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(I); report initial, middle, or late insomnia or non-restorative sleep or poor sleep quality(II); 

and not meet criteria for insomnia nor sleep disorders other than insomnia as assessed with 

SLEEP-50 (III). In contrast with classification for insomnia group, frequency of sleep 

symptoms and daytime impairment were not required.

Normal sleep group: Participants did not report sleep disturbance during the last month 

(I); did not report initial, middle, or late insomnia or non-restorative sleep or poor sleep 

quality(II); and not meet criteria for insomnia, poor sleep, nor sleep disorders other than 

insomnia as assessed with SLEEP-50 (III).

Other sleep disorder group: Participants did not meet criteria for insomnia, poor sleep, 

nor normal sleep (I) and did meet criteria for at least one sleep disorder other than insomnia as 

assessed with SLEEP-50.

Anxiety and depression. The hospital anxiety and depression scale (HADS; Zigmond & 

Snaith, 1983) was used in order to assess anxiety and depression. HADS consists of two 

subscales that each consists of seven items, for example "I have lost interest in my apparence" 

for depression and "I feel tense or wound up" for anxiety. The response options consisted of a 

four-point scale (1-4). The scores were computed by summing the items for each subscale 

with higher scores indicating more anxiety and depressed mood respectively. 

The HADS subscales has been found to have satisfactory reliability and validity 

(Bjelland, Dahl, Haug, & Neckelmann, 2002; Lisspers, Nygren, & Söderman, 1997).

Pre-sleep arousal. The pre-sleep arousal scale (PSAS; Nicassio, Mendlowitz, Fussell, & 

Petras, 1985) was used in order to measure somatic and cognitive pre-sleep arousal. PSAS 

consists of two subscales with eight items in each. The response options are on a four point 

scale on which the respondents are asked to rate how intensely they generally experience each 

symptom at bedtime. The scores were computed by summing up the items for each subscale 

with higher scores indicating stronger pre-sleep arousal.

PSAS has been found to have reasonable reliability and test-retest correlations and has 
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been an established screening instrument used to discriminate poor sleepers from good 

sleepers.

Emotional regulation. Emotional regulation was assessed using a modified version of 

the Difficulties in emotion regulation scale (DERS; Gratz & Roemer, 2004). The original 

DERS is a 36-item self-report questionnaire assessing what is regarded as clinically relevant 

difficulties associated with emotion regulation with an emphasis on negative emotions. It 

consists of six subscales labeled nonacceptance of emotional responses, difficulties engaging 

in goal-directed behavior, impulse control difficulties, lack of emotional awareness, limited 

access to emotion regulation, and lack of emotional clarity. 

The DERS-scores has been found to have high internal consistency with nonclinical 

populations and has been found to have good test-retest reliability in a sample of college 

students. Regarding construct and predictive validity for DERS, support has been found 

within nonclinical populations. (Gratz & Roemer, 2004).

Within this study, two items with the highest factor loadings in accordance with Gratz 

and Roemer (2004) were used and assessed for each subscale. The items were: I am attentive 

to my feelings.; I pay attention to how I feel.; I have no idea how I am feeling.; I have 

difficulty making sense out of my feelings.; When I am upset, I feel guilty for feeling that 

way.; When I am upset, I feel ashamed with myself for feeling that way.; When I am upset, I 

believe that I will remain that way for a long time.; When I am upset, I believe that I'll end up 

feeling very depressed.; When I am upset, I have difficulty focusing on other things.; When I 

am upset, I have difficulty concentrating.; When I am upset, I have difficulty controlling my 

behaviors.; When I am upset, I lose control over my behaviors. The response options for each 

item were on a five point scale ranging from almost never to almost always. In this study was 

only the total score of all items used.
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Statistical analysis

Descriptive analyses were conducted on the entire baseline sample for demographics. 

Internal reliability analysis for psychological measures included in this study, that is anxiety, 

depression, somatic pre-sleep arousal, cognitive pre-sleep arousal, and emotional regulation, 

were conducted based on the participants responses. Cronbach's alphas for each measure at 

baseline were anxiety α = .85, depression α = .84, somatic pre-sleep arousal α = .81, cognitive 

pre-sleep arousal α = .92, and emotional regulation α = .75. Cronbach's alpha for each 

measure at wave three were anxiety α = .86, depression α = .84, somatic pre-sleep arousal α 

= .82, cognitive pre-sleep arousal α = .92, and emotional regulation α = .73.

Although the main focus of this study was emotional regulation and its possible effects 

on sleep disturbances, the measures for anxiety, depression and pre-sleep arousal were used as 

covariates in all variance and regression analyses. The main reason for this approach was that 

the relationship between anxiety, depression, and pre-sleep arousal and sleep disturbances are 

reasonably well established, as has been presented above. This can not be said of emotional 

regulation. Hopefully will the inclusion of these additional psychological mechanisms result 

in a more conservative analysis, and thereby reduce the risk of type I errors.

The participants were classified into four sleep groups representing different levels of 

sleep disturbances, both quantitatively and qualitatively. This was conducted by using criteria 

presented by Jansson-Fröjmark and colleagues (2011). The classification was conducted on all 

three waves of data, but this study is based on baseline data and wave three data.

In order to examine the classification system on a person-oriented level, the statistical 

package SLEIPNER was used (Bergman & El-Khouri, 2002). SLEIPNER is used for pattern 

oriented analyses. Within this package, the EXACON procedure was used. The EXACON 

procedure produces a contingency table of two chosen cluster solutions (in this study baseline 

sleep group and wave three sleep group) and examine them by conducting a cell-wise analysis 

of two different pathways, common pathways with "types" (i.e. an over-representation of units 
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in a cell) and a uncommon pathways with "antitypes" (i.e. an underrepresentation of units in a 

cell). The EXACON procedure calculates the one-tailed probability of finding the cell 

frequencies as high, or low, as the observed ones by chance. Hereby can relationships between 

clusters be highlighted, such as the typical and a-typical individual pathways from one group 

to another over time.

Kendall's tau-b correlation analysis was conducted on baseline data of all used 

psychological measures in order to investigate basic relations between the variables that in 

later analyses were to be used as covariates.

An one-way analysis of variance, with Games-Howell post-hoc test, was conducted in 

order to investigate whether different sleep groups represented different levels of anxiety, 

depression, somatic pre-sleep arousal, cognitive pre-sleep arousal, and emotional regulation.

Regression analyses were conducted in order to examine whether emotional regulation 

could predict sleep group. Four regression analyses were conducted: One cross sectional 

multinomial logistic regression analysis on baseline psychological measures as covariates and 

baseline sleep group as dependent in order to investigate possible short term effects of 

emotion regulation. One longitudinal multinomial logistic regression analysis with baseline 

psychological measures as covariates and wave three sleep group as dependent, while 

controlling for baseline sleep group, in order to investigate long term effects. One longitudinal 

linear multiple regression analysis with baseline psychological measures, baseline emotional 

regulation, and baseline sleep group, organized in "dummy variables", as independent 

variables and wave three emotional regulation as dependent variable in order to control 

whether baseline sleep group could predict subsequent measures of emotional regulation. One 

longitudinal multinomial logistic regression analysis with baseline psychological measures 

and merged baseline sleep groups as covariates and wave three merged sleep groups as 

dependent variable in order to control for individual movement between different levels of 

sleep disturbance between baseline measuring and wave three measuring.
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Results

Descriptive analysis

Table 1 presents an overview of baseline demographics for the participants in this study.

Sleep group classification

The participants were grouped into four different sleep groups in accordance with 

criteria presented by  Jansson-Fröjmark and colleagues (2011). Table 2 presents baseline 

demographics for each sleep group.

Table 1

Total sample characteristics at baseline (N=2341).

Demographic variable M (SD) or %

Age 47.2 (14.5)

Gender (% female) 54.9%

Civil status

   Single 14.9%

   Married/Cohabitating/Partner 79.5%

   Divorced   4.2%

   Widowed 1.4%

Vocational status

   Employed/Student 73.8%

   Unemployed/Sick leave/Pension/Other 25.4%

Education

   Grade school 25.8%

   High school 45.7%

   College/University 28.5%

Born in Sweden 91.9%
Note. M = mean; N = number of participants; SD = standard deviation; % = distribution in 
percent.
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Table 2

Sample characteristics for each sleep group at baseline, M(SD) or N(%).

Baseline sleep group

Variable Normal sleep Poor sleep Insomnia Other sleep disorder

Age 48.33 (14.31) 50.47 (13.29) 52.25 (12.84) 41.05 (14.55)

Gender (female) 665 (50.5%) 100 (53.2%) 79 (66.4%) 334 (63.4%)

Civil status

   Single 163 (12.5%) 24 (13.0%) 20 (16.9%) 110 (21.2%)

   Married/Cohabitating/Partner 1076 (82.8%) 150 (81.1%) 80 (67.8%) 375 (72.2%)

   Divorced   45 (3.5%) 8 (4.3%) 10 (8.5%) 30 (5.8%)

   Widowed 16 (1.2%) 3 (1.6%) 8 (6.8%) 4 (0.8%)

Vocational status

   Employed/Student 995 (77.0%) 138 (73.4%) 65 (53.7%) 394 (71.8%)

   Unemployed/Sick leave/Pension/Other 297 (23.0%) 50 (26.6%) 56 (46.3%) 155 (28.2%)

Education

   Grade school 354 (27.2%) 47 (25.3%) 42 (35.6%) 111 (21.3%)

   High school 580 (44.6%) 77 (41.4%) 45 (38.1%) 275 (52.9%)

   College/University 366 (28.2%) 62 (33.3%) 31 (26.3%) 134 (25.8%)

Born in Sweden 1224 (93.9%) 166 (88.8%) 102 (90.3%) 461 (88.8%)
Note. M = mean; N = number of participants; SD = standard deviation; % = distribution in percent within actual group.
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Person-oriented analysis of sleep group classification

Since stability of cluster characteristics across time does not necessarily implicate 

individual stability an analyses of the individual pathways between baseline sleep groups and 

wave three sleep groups were conducted. Table 3 presents the frequency of occurrence of all 

across-time pathways in a 4 x 4 contingency table. Based on the results from the EXACON 

analysis, the typical and a-typical pathways are highlighted and significant at p<.01.

Table 3

Number of individuals following particular developmental pathways from baseline to wave  
three. Upper number in each cell represents observed frequencies and lower number in each  
cell represents expected frequencies. Odds ratios for typical pathways are given in brackets.

Wave three sleep group

Baseline sleep group Normal sleep Poor sleep Insomnia
Other sleep 
disorder

Normal sleep 913t 

690.57* (1.32)
37at

82.77*
12at

58.19*
37at

167.47*

Poor sleep 56at

89.86*
47t 
10.77* (4.36)

13
7.57

14
21.79

Insomnia 15at

57.37*
15t

6.88* (2.18)
31t

4.84* (6.40)
22
13.91

Other sleep disorder 84at

230.19*
29
27.59

34t

19.40* (1.75)
186t

55.82* (3.33)
Note. *p<.01; t = typical (often occurring) pathway; at = a-typical (seldom occurring) pathway.

As can be seen in table 3, the likelihood of remaining in the same group at wave three as 

at baseline is significantly higher than expected by chance for all sleep groups. When it comes 

to individual pathways of change, there were typical movements towards slight improvement 

for individuals belonging to the insomnia group at baseline with the odds ratio 2.18 of moving 

to the poor sleep group at wave three. Regarding the baseline other sleep disorder group, the 

typical movement was towards the development of insomnia at wave three with the odds ratio 

1.75.

These results implicate that if the individual reported normal sleep at baseline, the most 

common development was group stability, but, if the individual reported sleep disturbances of 
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any kind at baseline, the most common development was either group stability or movement 

to another sleep disturbance group. In summary, it could be said that for normal sleepers the 

sleep stays normal over time and for individuals with sleep disturbances the difficulties 

prevails in one form or another.

Emotional regulation and other measures of sleep disturbance

In order to investigate whether emotional regulation and additional psychological 

measures, a Kendall's tau-b correlation analysis was performed on baseline data. The 

objective was to investigate the relation between emotional regulation and anxiety, 

depression, somatic pre-sleep arousal, and cognitive pre-sleep arousal. Table 4 presents 

Kendall's tau-b correlations for these measures.

Table 4

Kendall's tau-b correlations between baseline measures of anxiety, depression,  
somatic- and cognitive pre-sleep arousal, and emotional regulation.

1 2 3 4 5

1. Anxiety (HADS)

2. Depression (HADS) .52***

3. Somatic pre-sleep arousal (PSAS) .47*** .39***

4. Cognitive pre-sleep arousal (PSAS) .50*** .40*** .50***

5. Emotional regulation (DERS) .35*** .36*** .31*** .31***
Note. N=2174, cases excluded listwise. ***p < .001 (2-tailed).

The correlations between the analyzed baseline measurements presented moderate 

correlations, although all significant.

Different levels of emotional regulation on different sleep groups

In order to investigate whether psychological measures differed between different sleep 

groups, an analysis of variance, with Games-Howell as post hoc-test, was executed on 

baseline data for anxiety, depression, somatic pre-sleep arousal, cognitive pre-sleep arousal, 

and emotional regulation.  The results showed that there were significant differences between 

the subgroups on anxiety (F(3, 2131) = 327.76, p < .001), depression (F(3, 2129) = 309.54, p 

< .001), somatic pre-sleep arousal (F(3, 2099) = 351.61, p < .001),  cognitive pre-sleep 
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arousal (F(3, 2105) = 457.27, p < .001), and emotional regulation (F(3, 2024) = 121.47, p < .

001) respectively. Post-hoc analysis showed that the sleep groups differed on all except two 

combinations. There was no difference between the insomnia group and the other sleep 

disorder group regarding cognitive pre-sleep arousal, and there was no difference between the 

poor sleep group and the insomnia group regarding emotional regulation. In table 5 is the 

contingency table for the Games-Howell post hoc analysis presented

Table 5

Comparison of baseline means and standard deviations between baseline sleep groups,  
Games-Howell post hoc analysis.

Baseline sleep group

Baseline psychological measures Normal sleep Poor sleep Insomnia Other sleep 
disorder

Number of participants 1235 (62%) 170 (8%) 111 (6%) 489 (24%)

Anxiety (HADS) 9.2 (2.4)a** 10.8 (3.1)b 12.5 (3.7)c 14.0 (4.1)d

Depression (HADS) 9.8 (2.4)a 10.1 (2.8)b 12.2 (3.8)c 13.5 (3.8)d

Somatic pre-sleep arousal (PSAS) 10.2 (2.7)a 12.2 (3.6)b 14.6 (4.6)c 16.6 (5.8)d

Cognitive pre-sleep arousal (PSAS) 12.5 (4.0)a 17.4 (5.9)b 21.2 (7.1)c 22.7 (7.6)c

Emotional regulation (DERS) 21.2 (4.8)a 22.7 (5.8)b 23.5 (6.1)b 27.2 (8.0)c

Note. Mean scores are presented with standard deviations in brackets. Post hoc (Games-
Howell) α = .05. ** Similar letters indicate group equality, dissimilar letters indicate 
significant group differences.

Emotional regulation as predictor for sleep disturbances

In order to investigate whether emotional regulation predict sleep disturbances, 

multinomial logistic regression analyses were conducted. At first a cross-sectional 

multinomial logistic regression analysis was performed on baseline data with sleep group as 

dependent variable and anxiety, depression, somatic pre-sleep arousal, cognitive pre-sleep 

arousal, and emotional regulation as covariates. The number of valid cases were 2005. The 

model's goodness of fit indicated that the values of the model did not differ from observed 

values (Pearson χ2(5607) = 5618,48, p = .45, Deviance χ2 (5607) = 2861.83, p = 1.00). The 

covariates were tested for collinearity and the results did not indicate multicollinearity. 

Results are presented in table 6.
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Emotional regulation contributed significantly to predict insomnia in contrast to normal 

sleep cross-sectionally. Reporting lower values of emotional regulation decreased the 

probability of reporting insomnia.

In order to investigate whether emotional regulation predicted sleep disturbances in the 

long term, a longitudinal multinomial logistic regression analysis was performed with sleep 

group at wave three as dependent variable and baseline values of anxiety, depression, somatic 

pre-sleep arousal, cognitive pre-sleep arousal, and emotional regulation as covariates while 

controlling for baseline sleep group. The number of valid cases were 1444. The model's 

goodness of fit indicated that the values of the model did not differ from observed values 

(Pearson χ2(4047) = 4016.74, p = .63, Deviance χ2 (4047) = 1780.27, p = 1.00). Results are 

presented in table 7.

Longitudinally, emotional regulation did not significantly predict sleep disturbances 

when anxiety, depression, pre-sleep arousal, and baseline sleep group is controlled for. 

In order to control whether earlier sleep group affiliation could predict subsequent 

emotional regulation a linear multiple regression analysis was performed with baseline 

psychological measures and sleep groups, organized in "dummy variables", as independent 

variables and wave three emotional regulation as dependent variable. The number of valid 

cases were 1479. The covariates were tested for collinearity and the results did not indicate 

multicollinearity. Results are presented in table 8.

As seen in table 8, sleep group affiliation did not significantly predict subsequent 

emotional regulation when baseline emotional regulation and additional psychological 

measures were controlled for. Measures that did predict wave three emotional regulation were 

baseline depression and baseline emotional regulation respectively.
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Table 6
Cross sectional multinomial logistic regression analysis, with baseline psychological measures as covariates and baseline sleep group as dependent,  
in order to examine emotional regulation as predictor for sleep group. 95% confidence interval for odds ratio.

B (SE) Lower Odds Ratio Upper

Poor sleep vs. Normal sleep

   Intercept -5.12 (.44)***

   Anxiety (HADS) .01 (0.04) .94 1.01 1.10

   Depression (HADS) .04 (0.04) .96 1.04 1.12

   Somatic pre-sleep arousal (PSAS) .08 (0.03)** 1.03 1.09 1.15

   Cognitive pre-sleep arousal (PSAS) .15 (0.02)*** 1.13 1.17 1.21

   Emotional regulation (DERS) -.02 (0.02) .95 .98 1.01

Insomnia vs. Normal sleep

   Intercept -7.93 (0.44)***

   Anxiety (HADS) .02 (0.05) .93 1.02 1.11

   Depression (HADS) .21 (0.04)*** 1.14 1.23 1.33

   Somatic pre-sleep arousal (PSAS) .14 (0.03)*** 1.09 1.15 1.22

   Cognitive pre-sleep arousal (PSAS) .20 (0.02)*** 1.17 1.22 1.27

   Emotional regulation (DERS) -.07 (0.02)** .89 .93 .97

Other sleep disorder vs. Normal sleep

   Intercept -8.76 (0.41)***

   Anxiety (HADS) .05 (0.03) .99 1.05 1.12

   Depression (HADS) .22 (0.03)*** 1.18 1.25 1.32

   Somatic pre-sleep arousal (PSAS) .18 (0.02)*** 1.14 1.19 1.25

   Cognitive pre-sleep arousal (PSAS) .17 (0.02)*** 1.15 1.19 1.22

   Emotional regulation (DERS) -.01 (0.01) .97 .99 1.02
Note. B = beta-value; SE = standard error; * p < .05, ** p < .01, *** p < .001. R2: .44 (Cox & Snell), .51 (Nagelkerke), .29 (McFadden). Model χ2(15) = 
1159.94, p < .001. 
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Table 7
Longitudinal multinomial logistic regression analysis, with baseline psychological measures as covariates and wave three sleep group as dependent,  
in order to examine emotional regulation as predictor for sleep group. Baseline sleep group is controlled for. 95% confidence interval for odds ratio.

B (SE) Lower Odds Ratio Upper

Poor sleep vs. Normal sleep

   Intercept -4.34 (0.52)***

   Anxiety (HADS) -.04 (0.05) .87 .96 1.06

   Depression (HADS) .06 (0.05) .97 1.06 1.16

   Somatic pre-sleep arousal (PSAS) .02 (0.03) .96 1.02 1.09

   Cognitive pre-sleep arousal (PSAS) .07 (0.02)** 1.02 1.07 1.12

   Emotional regulation (DERS) -.01 (0.02) .96 1.00 1.04

   Baseline poor sleep vs.  Baseline normal sleep 2.69 (0.28)*** 8.49 14.75 25.63

   Baseline insomnia vs. Baseline normal sleep 2.58 (0.45)*** 5.53 13.22 31.62

   Baseline other sleep disorder vs. Baseline normal sleep 1.61 (0.33)*** 2.62 5.00 9.55

Insomnia vs. Normal sleep

   Intercept -6.59 (0.63)***

   Anxiety (HADS) -.02 (0.06) .88 .98 1.09

   Depression (HADS) .09 (0.05) .99 1.09 1.20

   Somatic pre-sleep arousal (PSAS) .05 (0.04) .98 1.05 1.12

   Cognitive pre-sleep arousal (PSAS) .09 (0.03)*** 1.04 1.10 1.15

   Emotional regulation (DERS) -.01 (0.02) .95 .99 1.04

   Baseline poor sleep vs.  Baseline normal sleep 2.25 (0.46)*** 3.83 9.49 23.51

   Baseline insomnia vs. Baseline normal sleep 4.08 (0.47)*** 23.38 59.14 149.58

   Baseline other sleep disorder vs. Baseline normal sleep 2.16 (0.43)*** 3.71 8.68 20.31
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Table 7 continued

B (SE) Lower Odds Ratio Upper

Other sleep disorder vs. Normal sleep

   Intercept -5.98 (0.45)***

   Anxiety (HADS) .03 (0.04) .96 1.03 1.12

   Depression (HADS) .08 (0.04)* 1.01 1.09 1.17

   Somatic pre-sleep arousal (PSAS) .03 (0.03) .98 1.03 1.09

   Cognitive pre-sleep arousal (PSAS) .09 (0.02)*** 1.05 1.09 1.14

   Emotional regulation (DERS) .01 (0.02) .97 1.01 1.04

   Baseline poor sleep vs.  Baseline normal sleep 1.23 (0.36)** 1.69 3.43 6.95

   Baseline insomnia vs. Baseline normal sleep 2.55 (0.41)*** 5.74 12.75 28.31

   Baseline other sleep disorder vs. Baseline normal sleep 2.62 (0.26)*** 8.33 13.73 22.64
Note. B = beta-value; SE = standard error; * p < .05, ** p < .01, *** p < .001. R2: .44 (Cox & Snell), .53 (Nagelkerke), .32 (McFadden). Model χ2(24) = 
841.99, p < .001.
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Table 8
Longitudinal linear multiple regression analysis, with baseline psychological measures and sleep groups (organized in "dummy variables") as  
independent variables and wave three emotional regulation as dependent variable, in order to examine sleep group as predictor for subsequent  
emotional regulation.

B SE β t

Constant 7.69 0.53 14.42***

Anxiety (HADS) .07 0.06 .04 1.25

Depression (HADS) .22 0.05 .13 4.36***

Somatic pre-sleep arousal (PSAS) -.00 0.04 -.00 -.10

Cognitive pre-sleep arousal (PSAS) .04 0.03 .05 1.62

Emotional regulation (DERS) .48 0.02 .50 20.57***

Baseline poor sleep vs.  Baseline normal sleep -.00 0.43 .00 -.01

Baseline insomnia vs. Baseline normal sleep .11 0.56 .00 .20

Baseline other sleep disorder vs. Baseline normal sleep .68 0.39 .05 1.74
Note. B = non-standardized coefficient; SE = standard error; β = standardized coefficient; t = t-value; *** p < .001. F (8, 1470) = 134.97, p < .001. R2: .
42.
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Since the EXACON presented typical developments of prevailing sleep disturbances if 

baseline sleep disturbances were reported and since the longitudinal regression analyses 

resulted in non-significant results of emotional regulation as a predictor of subsequent sleep 

disturbances, the poor sleep groups and insomnia groups at baseline and wave three 

respectively were merged into sleep disturbance groups. The purpose was to control whether 

individual movements within the sleep disturbance spectrum may shroud effects of emotional 

regulation.

In order to investigate whether emotional regulation predicted general sleep 

disturbances in the long term, a longitudinal logistic regression analysis was performed with 

three alternative sleep groups at wave three (normal sleep, sleep disturbance, and other sleep 

disorder) as dependent variable and baseline values of anxiety, depression, somatic pre-sleep 

arousal, cognitive pre-sleep arousal, and emotional regulation as covariates while controlling 

for three alternative baseline sleep groups (normal sleep, sleep disturbance, and other sleep 

disorder).

The number of valid cases were 1444. The model's goodness of fit indicated that the 

values of the model did not differ from observed values (Pearson χ2(2700) = 2628.90, p = .83, 

Deviance χ2 (2700) = 1559.71, p = 1.00). Results are presented in table 9.

Longitudinally, emotional regulation did not significantly predict sleep disturbances 

when anxiety, depression, pre-sleep arousal, and baseline alternative sleep groups (normal 

sleep, sleep disturbance, and other sleep disorder) are controlled for. This indicates that the 

earlier presented non-significant results can not entirely be explained by individual 

movements between different levels of sleep disturbances as indicated by the EXACON-

analysis.
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Table 9

Longitudinal multinomial logistic regression analysis, with baseline psychological measures as covariates and wave three alternative sleep groups as  
dependent, in order to examine emotional regulation as predictor for sleep group when different levels of sleep disturbance are merged. Baseline  
alternative sleep groups are controlled for. 95% confidence interval for odds ratio.

B (SE) Lower Odds Ratio Upper

Sleep disturbance vs. Normal sleep

   Intercept -4.56 (0.44)***

   Anxiety (HADS) -.03 (0.04) .89 .97 1.05

   Depression (HADS) .08 (0.04)* 1.00 1.08 1.16

   Somatic pre-sleep arousal (PSAS) .04 (0.03) .98 1.04 1.09

   Cognitive pre-sleep arousal (PSAS) .08 (0.02)*** 1.04 1.08 1.12

   Emotional regulation (DERS) -.01 (0.02) .96 .99 1.03

   Baseline sleep disturbance vs.  Baseline normal sleep 2.75 (0.24)*** 9.89 15.68 24.86

   Baseline other sleep disorder vs. Baseline normal sleep 1.76 (0.24)*** 3.40 5.81 9.93

Other sleep disorder vs. Normal sleep

   Intercept -5.99 (0.45)***

   Anxiety (HADS) .03 (0.04) .95 1.03 1.12

   Depression (HADS) .09 (0.04)* 1.02 1.10 1.18

   Somatic pre-sleep arousal (PSAS) .03 (0.03) .98 1.03 1.09

   Cognitive pre-sleep arousal (PSAS) .09 (0.02)*** 1.06 1.10 1.14

   Emotional regulation (DERS) .00 (0.02) .97 1.00 1.04

   Baseline sleep disturbance vs.  Baseline normal sleep 1.74 (0.29)*** 3.25 5.72 10.06

   Baseline other sleep disorder vs. Baseline normal sleep 2.59 (0.26)*** 8.12 13.38 22.03
Note. B = beta-value; SE = standard error; * p < .05, ** p < .01, *** p < .001. R2: .43 (Cox & Snell), .53 (Nagelkerke), .34 (McFadden). Model χ2(14) = 
798.24, p < .001.
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Discussion

This study explored the role of emotional regulation within the area of sleep 

disturbances and whether emotional regulation could present an additional explanation on 

how sleep disturbances develop over time in a general population sample. Emotional 

regulation was investigated along with established psychological measures associated to sleep 

disturbances, such as anxiety, depression, somatic pre-sleep arousal, and cognitive pre-sleep 

arousal, and these factors were together investigated cross sectionally and longitudinally. 

Within the study, an already published classification system of sleep groups was used 

(Jansson-Fröjmark et al, 2011) as the dependent variable. The sleep groups were then 

analyzed by using a person-oriented approach in which the individual pathways over time 

were investigated.

Since sleep disturbances are concerned as a common psychiatric malady, and are 

suggested as a transdiagnostic process causing or maintaining other psychiatric disorders 

(Harvey et al., 2011), the search for an clear explanation regarding how sleep disturbances 

develop are obviously relevant. The presented results from the person-oriented investigation 

indicate that when an individual starts to suffer from sleep disturbances of any kind, these 

difficulties tend to prevail over time and thereby undermine the probability for improvement, 

and possibly increase the risk of additional psychiatric difficulties. By investigating the role of 

emotional regulation in relation to already established measures associated with sleep 

disturbances, a factor that up until now has received relatively scarce scientific attention has 

been examined. Hopefully will this approach result in an improved overall picture on how 

sleep disturbances occur and develop.

The results confirm the hypothesis that emotional regulation is related to already 

established psychological measures of sleep disturbances and sleep and thereby replicates 

findings earlier published (e.g. Edinger et al., 2000; Harvey, 2008; Jansson-Fröjmark & 

Linton, 2008a; Vandekerckhove & Cluydts, 2010). Measures of emotional regulation 
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presented moderate correlations with anxiety, depression, and somatic and cognitive pre-sleep 

arousal. Higher ratings regarding difficulties with emotional regulation were related to higher 

ratings on each and every one of these additional psychological measures. Since the 

correlations were significant, although moderate, it seems plausible that emotional regulation 

is related to sleep disturbances but as a factor contributing partly in it self.

The cross sectional analysis of variance conducted on baseline data partially supported 

the hypothesis that there are different levels of difficulties with emotional regulation, as well 

as anxiety, depression, and pre-sleep arousal, for different sleep groups. Emotional regulation 

as well as other psychological measures of sleep disturbance differed between the sleep 

groups, but the differences were small and not significant in all contingencies. There was no 

difference regarding emotional regulation between the group of poor sleepers and the group of 

insomniacs; and there was no difference between the group of insomniacs and the other sleep 

disorder group when it comes to cognitive pre-sleep arousal. The lack of difference of 

emotional regulation between the poor sleepers and the insomniacs could indicate that 

emotional regulation is an initial step towards sleep disturbances but when the difficulties are 

manifest, there will not be any apparent change regarding emotional regulation. In that case it 

could be as suggested by Baglioni and colleagues (2010),  dysfunctional emotional reactivity 

could mediate an interaction between cognitive and automatic hyper-arousal that further on 

maintains insomnia. This approach could in turn partially explain the moderate relationship 

between emotional regulation and somatic and cognitive pre-sleep arousal presented in this 

study.

The results from the cross-sectional multinomial logistic regression analysis were 

partially in contrast with the results from the analysis of variance's post hoc analysis. 

Decreasing difficulties of emotional regulation predicted lower chances of belonging to the 

group of normal sleepers instead of the group of insomniacs, although the effect was small 

and emotional regulation did not significantly predict association to the group of poor 
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sleepers, as could be indicated by the analysis of variance, nor the group with other sleep 

disturbances. 

The longitudinal multinomial logistic regression analysis further clarified whether 

emotional regulation represents a predictor of sleep disturbance. When baseline data of 

anxiety, depression, pre-sleep arousal, emotional regulation, and baseline sleep group were 

entered as predictors for the wave three sleep group variable, emotional regulation no longer 

was a significant factor predicting sleep group association. This clearly left no support for the 

hypothesis that emotional regulation predicts subsequent sleep disturbances, at least not when 

measured by the DERS.

In order to completely examine the role of emotional regulation in relation to sleep 

disturbances, two further "controlling" regression analyses were performed. In the first 

regression analysis it was examined whether baseline sleep group predicted wave three 

emotional regulation, this in order to control whether the relationship could be "the other way 

around" as hypothesized. In the second regression analysis it was examined whether the 

effects of emotional regulation as a predictor for subsequent sleep disturbances were shrouded 

by individual movements between different levels of sleep disturbances as indicated by the 

EXACON-analysis, this was conducted by merging the poor sleep group and insomnia group 

and rerun the multinomial multiple regression analysis. None of these two controlling 

analyses resulted in significant results and according to this study it seems that emotional 

regulation is a non-significant predictor of long term sleep disturbances.

Unexpected results

The results of emotional regulation as a non-significant predictor of sleep disturbances 

are seemingly at odds with prior research. Baglioni and colleagues (2010) propose that 

dysfunctions in the sleep-wake system are able to reinforce emotional disturbances resulting 

in subsequent emotional dysregulation and if the results from the study at hand would be in 

line with this theory, then it could be expected that sleep disturbances should be related to 



Sleep disturbances and emotional regulation 34

subsequent emotional regulation. A relation that could not be established within this study. 

Furthermore has Harvey and colleagues (2011) proposed that sleep and emotional regulation 

act in a reciprocal relationship with the individual's circadian rhythm and the function of the 

individual's dopaminergic and serotonergic systems in a developmental path toward 

subsequent psychiatric disorders. Since the connection between sleep and emotional 

regulation is a fundamental part of the theory, and this connection is hardly supported 

according to the results of this study, is it possible that this theory will need some further 

revising in the future if sleep disturbances and emotional regulation are to be seen as possible 

causes to other psychiatric disorders.

Strengths

The primary strength of this study is the longitudinal design of the PIPPI-study in which 

a general population sample has been used. The design implicate reasonably high 

representativity and it is possible to speculate about causality due to the longitudinal 

approach. Yet another strength is the manual definition of the sleep groups, a definition based 

on how the diagnoses are formulated and prior research (Jansson-Fröjmark et al., 2011). This 

is a pseudo-qualitative alternative to the usual statistical approach in which hard-core 

statistical cluster-analyses are performed in order to classify individuals. Furthermore is the 

person-oriented approach important since it clarifies how the typical individual trajectories 

over time are characterized. Hopefully can this approach offer a better understanding on how 

sleep disturbances are distributed, develop over time, and how they can be classified.

Emotional regulation has hardly been the main focus of sleep-related research, although 

some initial theories and hypotheses has been presented (e.g. Baglioni et al., 2010; Harvey et 

al., 2011), and hence has a need for research on emotional regulation in relation to sleep 

disturbances risen. By clarifying the small, or not present, effects of emotional regulation as 

an indicator and predictor of subsequent sleep disturbances has yet another small part of the 

possibly aetiological link to other forms of psychopathology presented by Harvey and 
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colleagues (2011) been revealed. Hereby is it possible to further revise and refine this 

theoretical approach. In summary has the design, in combination with the investigation on 

how emotional regulation may be related to sleep disturbances, explored an area that up until 

recently has received limited scientific attention but that in the long term may affect the 

psychological wellbeing of a substantial amount of individuals today suffering of both sleep 

disturbances and its adverse effects as well as other psychological maladies.

Limitations

The main limitation of this study is the high attrition rate within the PIPPI-study (e.g. 

52.8% at baseline) that led to relatively small samples during the statistical analyses (e.g. 

there were only 1553 (31.4%) valid cases when wave three sleep groups were analyzed and 

1468 (29.7%) valid cases when wave three psychological mechanisms were analyzed). 

Despite conducted attrition analyses and comparison studies (see Jansson-Fröjmark et al., 

2011) must it be disputed whether the final and analyzed sample is representative or not.

Yet another major weakness is found within the measure of emotional regulation. The 

DERS, although tested and validated (Gratz & Roemer, 2004), is not a uncontroversial choice. 

When the scale was validated, the test group consisted of relatively small samples of 

undergraduate students and the major part were female (N = 357, 73% female). Furthermore, 

when the test-retest reliability was examined the sample was critically low (N = 21, 62% 

female). This implicate that the validity and reliability of the DERS as a psychological 

measure of emotional regulation could be disputed.

Finally is it of true importance to stress the shortcomings of self-report surveys in 

general, and perhaps when it comes to self-reports of emotional regulation in particular. It is 

likely that some individuals with difficulties regarding emotional regulation lack full 

awareness of their emotional responses and thereby are their capabilities to answer the 

questionnaire highly reduced, with the possible effect of misleading data. This is not a 

problem for self reports of emotional regulation exclusively, a reality that may affect this 
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entire study since its foundation consists of self-reported data.

Contribution to the scientific community and implications

The main contribution of this study lies within the undertaken examination of emotional 

regulation in relation to sleep disturbances in combination with the person-oriented analysis 

of the sleep group classification. Since the analysis of individual pathways over time indicate 

two major patterns, normal sleeping individuals continues to be normal sleeping individuals 

and individuals with sleeping difficulties continues to be individuals with difficulties, it seems 

possible that the discrimination between different types and levels of sleep disturbances is not 

necessarily for the better. If a classic statistical approach is conducted, such as analyses of 

variance and regression analyses on variables, the inter-group trajectories of individuals with 

different forms of sleep disturbances may be unnoticed. Despite efforts taken in order to 

control for this, this could possibly be the case within this study when it comes to the 

longitudinal non-significant results of emotional regulation as a predictor of sleep 

disturbances.

Since the main part of the scientific literature that is concerned with emotional 

regulation and sleep disturbances either is neurologically oriented (e.g. Walker, 2009; Walker 

& Helm, 2009; Yoo et al., 2007) or takes a more theoretical approach (e.g. Baglioni et al., 

2010; Harvey et al., 2011) is it evident that there is a need for research based on general 

population samples. Since the results of this study indicate that the effects of emotional 

regulation on sleep disturbances may not be present, or possibly remains hidden when a 

variable approach is taken, is it possible to refine the suggested theories presented by other 

researchers. It is thereby possible to take the next step towards explaining how sleep 

disturbances develop and how they may be linked to additional psychiatric disorders, either 

by revising the measuring of emotional regulation, increase the use of person-oriented 

approaches, or by taking a whole new stance when it comes to how emotions and sleep may 

be related.
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