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Abstract
Trauma-associated sleep disorder (TASD) is a proposed REM-sleep parasomnia that arises after
exposure to traumatic events. In a nationally representative sample of 29,653 Icelandic women aged 18–
69, we found a TASD prevalence of 6.5%. Younger age (18–29 years), lower educational attainment, and
exposure to a higher cumulative count of life stressors, especially physical or sexual violence and
stillbirth, were each associated with increased TASD risk. Experiencing the worst life stressor more than
once and close temporal proximity to worst life stressor were associated with a higher TASD prevalence,
particularly in the youngest age group. TASD also co-occurred frequently with other mental disorders,
most notably probable post traumatic sleep disorder (PTSD) and severe depressive symptoms. This
study identifies violence exposure and stillbirth as notable risk factors for TASD, alongside repeated
traumatic occurrences and closeness to the worst life stressor among young women. These findings
underscore the interconnected nature of life stressors, TASD and psychopathologies in women with
implications for developing targeted interventions for trauma recovery.

Introduction
In 2014, trauma-associated sleep disorder was proposed as a distinct REM-sleep parasomnia,
characterized by symptoms of trauma-related nightmares, hyperactivity, and disruptive nocturnal
behaviors, including gross body movements or abnormal vocalizations.1 Sleep disturbances such as
nightmares and insomnia are symptoms of post-traumatic stress disorder (PTSD), and have drawn
particular attention for their pervasive and detrimental impact on traumatized individuals.2-5 While much
research has been devoted to understanding factors contributing to these sleep disturbances, why
certain trauma survivors continue to experience them after successful treatment of other PTSD
symptoms remains unclear.6

Prior research of the proposed trauma-associated sleep disorder has predominantly focused on males in
high-stress occupations, particularly military service, finding trauma severity and pre-existing mental
health conditions to be risk factors for the disorder.1,7-13 Studies show that combat veterans with PTSD

have more sleep-related symptoms than those without PTSD, including nocturnal screaming,15 dream
enactment,10,15 insomnia,10,14 startle awakenings,10 and fewer arousals from non-REM sleep.16 However,
gaps remain in our understanding of how different types of trauma affect sleep, particularly among
women and non-military populations. The current study therefore aims to investigate the prevalence of
trauma associated sleep disturbances (TASD) and its associated factors, within a large, nationally
representative cohort of women in Iceland.

Methods
Study population       
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Participants were women who took part in the baseline assessment of the population-based Stress-And-
Gene-Analysis (SAGA) cohort study in 2018-2019. All Icelandic speaking women, aged 18–69 residing in
Iceland (n=104,197 women) were invited. A total of 30,403 women (29.2% of eligible women)
participated in the study. The study population is representative of the Icelandic female population in
terms of age, education, income, and region.17

Analyses included 29,653 participants, after excluding those with cognitive brain diseases (n=32) and
those with missing TASD data (n=718). Only participants reporting exposure to at least one life stressor
were included (see Fig. S1). 

Procedure
Women were invited to participate in the study through a phone text message, e-mail, or paper mail.
Participation included answering an extensive internet-based questionnaire about trauma history and
health, including sleep disturbances. Data was collected from March 2018 to July 2019.

Measures
 Life stressors. A modified version of the Life Events Checklist (LEC-5)18 was utilized to assess direct
and indirect exposure to life stressors. In addition, other life stressors were assessed (see Table S1 for
the complete list). The worst life stressor was defined as the event or experience that currently bothers
the individual the most. Furthermore, single questions were used to determine both the frequency of
occurrence of the worst life stressor (once; more than once) and the temporal proximity to the event (0–
1; 2–4; 5–9; 10–19; ≥20 years). Age at first occurrence of the worst life stressor was divided into the
subsequent stages, based on the Erik Erikson’s psychosocial stages in human development:
infancy/toddlerhood (age 0–3); childhood (age 4–12); adolescence (age 13–19); young adulthood (age
20–39); adulthood (age≥40).19  
Traumatic sleep disturbances. In the current study,two measurement tools were used to assess the
criteria for TASD. The Pittsburgh Sleep Quality Index Addendum for PTSD (PSQI-A), a seven-item self-
report scale, was used to evaluate trauma-related sleep problems,20 and the PCL-5,a 20 item self-report
scale, which assesses the DSM-5 symptoms of probable PTSD in the past month, based on individual’s
worst life stressor.21 Past month TASD were assessed with the following criteria1: 1) lifetime exposure to

a significant life event that meets DSM-5 Criterion A for PTSD2; 2) a total score exceeding three on PSQI-
A20; 3) presence of trauma-related nightmares (PCL-5 item 2 and PSQI-A item 3 rated ≥1)20,21; and 4)
abnormal sleep behaviors, such as episodes of terror or vocalizations (PSQI-A item 6 rated ≥1) or
abnormal motor behaviors, including kicking, punching, running, or screaming (PSQI-A item 7 rated ≥1).20

Miscarriage and abortion were excluded due to insufficient information regarding their classification as
Criterion A trauma.
   Background information. Demographic information included age, relationship status (married or in
relationship; single or widowed), education level (primary; secondary; tertiary level A; tertiary level B),
personal monthly income (<1200 Euro (EUR); 1201–2400 EUR; 2401–4000 EUR; 4001–5600 EUR; ≥5601
EUR, conversion rates according to the Central Bank of Iceland, February 1, 2018),22 and employment
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status (employed/studying; unemployed, staying at home/maternity leave; on disability; sick leave;
retired). Smoking (never; previous smoker; non-daily; daily) and binge drinking in past year (never; less
than once a month; monthly; once or more a week) were also assessed.  
   Sleep problems. The Pittsburgh Sleep Quality Index (PSQI),23 a 19-item self-report scale, was used to
assess general sleep problems in the past month. The PSQI global score >10 was used as a cut-off
for general sleep problems, in line with previous studies.24,25 

Comorbid mental disorders. The Patient Health Questionnaire (PHQ-9),26 a nine-item self-report scale,
was used to assess depression symptoms in the past two weeks. The PHQ-9 total scores of <10, 10–19,
and 20–27 represented mild/moderate, moderately severe, and severe depression, respectively. The
World Health Organization World Mental Health Composite International Diagnostic Interview (WHO
WMH-CIDI) was used to assess the presence or absence of self-harm, suicidal ideation, and suicidal
attempts over the past five years.27 The General Anxiety Disorder scale (GAD-7), a seven-item self-report
scale, was used to assess anxiety symptoms in the past two weeks. The GAD-7 total scores of <10, 10–
14, and 15–21 represented minimal/mild, moderate, and severe anxiety, respectively.28

Statistical analysis   
We followed the Strengthening the Reporting of Observational studies in Epidemiology (STROBE)
guidelines as a framework when designing the cross-sectional study.29 RStudio (V.2024.04.1 ‘Chocolate
Cosmos’) was used to conduct the analysis. Descriptive statistics were used to summarize the data and
the package ‘ggplot’30 for data visualization.  
            Participants with more than 75% missing items on the PSQI-A, PCL-5, PHQ-9, and GAD-7 scales
were excluded. For participants who responded to more than 75% of each scale, row imputation was
used to handle missing data before calculating the total score. Multivariate imputation was performed
using the "mice’31 package to address missing data using predictive mean matching with m=20 rounds

of imputations and 20 iterations.32      
            Modified Poisson regression models, with the sandwich variance estimator, were used to
estimate prevalence ratios (PRs) with 95% confidence intervals (CIs)33,34 between TASD and various
background factors, psychiatric symptoms, and trauma-related factors, both in age adjusted and
multivariable-adjusted models. The latter incorporated adjustments for age, relationship status,
education, personal income, employment status, number of LEC-5 life stressors, and temporal proximity
to the worst life stressor, when relevant. The Poisson regression models with generalized estimating
equations were fitted using the ‘geeglm’35 function and the ‘forestplot’36 package was used to generating
a standard forest plot for the aforementioned analysis. Table S2 shows a comparison of logistic
regression models in the context of complete case analysis, analysis with missing values, and pooled
data analysis after multiple imputation.               
           We conducted a stratified analysis by age groups to explore variations in observed patterns (Table
S3). Effect modification was assessed using a Poisson GEE model with an interaction term, and age-
stratified relative risks were estimated via contrast matrices and generalized linear hypothesis testing.
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Results
Sample Characteristics           
 Among the 29 653 women in the study (mean age 43.6 [SD 13.6] years), TASD prevalence was 6.5%.
Most participants were married or in a relationship (75.8%), held university degrees (54.6%), reported
medium-or-high personal income (69.0%), were employed (81.2%), and had experienced 2–3 LEC-5 life
stressors (40.0%; Table 1). The most prevalent symptoms reported on the PSQI-A were general
nervousness and hot flashes, while disruptive nocturnal behaviors were the most infrequent (Figure S2).

Background information and associations with TASD 
 After adjusting for covariates, we observed the highest prevalence of TASD among women in the
youngest age group (adjusted PR [aPR], 2.59; 95% CI, 2.14–3.14), compared to those in the highest age
group (60–69 years old; Figure 1). A stratified analysis by age groups (Table S3) revealed significant
interactions between age and education, employment status, worst LEC-5 life stressors, and occurrence
of worst life stressor (p<.05). Additionally, being single or widowed was associated with a higher
prevalence of TASD (aPR, 1.25; 95% CI, 1.14–1.37) compared to being married or in a relationship.
Furthermore, having secondary and primary education was associated with a 45–66% higher prevalence
of TASD when compared to tertiary-level B education. Being unemployed (aPR, 1.31; 95% CI, 1.03–1.69),
on disability (aPR, 1.93; 95% CI, 1.69–2.21), or on sick leave (aPR, 1.75; 95% CI, 1.46–2.09) was
associated with a higher prevalence of TASD, compared to being employed or studying. Daily smoking
(aPR, 1.54; 95% CI, 1.21–1.95), as well as monthly (aPRs, 1.28; 95% CI, 1.21–1.95) and weekly (aPRs,
1.43; 95% CI, 1.12–1.81) binge drinking, were associated with a higher prevalence of TASD compared to
non-smoking and non-binge drinking. No association was found between TASD and personal income.

Life Stressors and TASD        
We observed a notable increase in TASD prevalence with the number of LEC-5 life stressors encountered
(Figure 2 and S3). Notably, certain life stressors exhibited particularly strong associations with TASD.
With exposure to natural disasters as reference, we observed highest prevalence of TASD when the
worst life stressor was exposure to physical violence (aPR, 1.86; 95% CI, 1.41–2.45), sexual violence
(aPR, 2.46; 95% CI, 1.91–3.16), combat/war-zone (aPR, 3.28; 95% CI, 1.22–8.77), captivity (aPR, 2.03;
95% CI, 1.24–3.32), life-threatening illness or injury (aPR, 1.49; 95% CI, 1.13–1.96), sudden violent death
(aPR, 1.69; 95% CI, 1.25–2.29), accidental sudden death (aPR, 1.58; 95% CI, 1.16–2.15), and stillbirth
(aPR, 2.42; 95% CI, 1.54–3.82). However, adultery/rejection and other difficult birth experiences were
found to be associated with a lower prevalence of TASD. Other life stressors such as bullying,
discrimination, and divorce were non-significant. Women who encountered their worst life stressor more
than once reported a 49% higher prevalence of TASD compared to those who experienced it once (Figure
2). Years since worst life stressor showed a graded association with TASD, with women exposed within a
year displaying the highest prevalence and women exposed more than 20 years ago the lowest (Figure
3). Stratification for age at study entry revealed that this graded association was somewhat evident in all
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age groups; however, the prevalence was highest among women aged 18–29 years (Figure S4). No
association was found between the prevalence of TASD and age at the first occurrence of the worst life
stressor.  

Psychiatric Comorbidity         
 After adjusting for all covariates, TASD was found to be strongly associated with probable PTSD (aPR,
11.07; 95% CI, 9.94–12.32; Figure 4). Further analysis revealed 74% (n=1424/1926) of individuals with
TASD also had probable PTSD. Additionally, individuals with general sleep problems had a higher
prevalence of TASD (aPR, 3.71; 95% CI, 3.37–4.08), compared to those without general sleep problems.
Examining the overlapping prevalence of TASD, probable PTSD, and general sleep problems, we found
that 3.5% of the total sample exhibited all three conditions, while only 1.1% had TASD without the other
two (Figure S5). Moderately severe (aPR, 4.00; 95% CI, 3.40–4.71) or severe (aPR, 6.70; 95% CI, 5.30–
8.46) depressive symptoms were associated with a higher prevalence of TASD compared to mild or
moderate depressive symptoms. Suicidal ideation (aPR, 2.42; 95% CI, 2.05–2.86), suicidal attempts
(aPR, 1.84; 95% CI, 1.32–2.58), and self-harm (aPR, 2.25; 95% CI, 1.82–2.77) in the past five years were
also linked with TASD. Additionally, moderate (aPR, 3.19; 95% CI, 2.73–3.72) and severe (aPR, 4.61; 95%
CI, 3.77–5.64) anxiety symptoms were associated with TASD compared to minimal or mild symptoms. 

Discussion
In this nationwide-representative cohort of adult women, we established a population prevalence of
TASD of 6.5% which was considerably higher among young women. Exposure to physical and sexual
violence, combat, and stillbirth, was associated with markedly higher prevalence of TASD than other life
stressors. Close temporal proximity to the worst life stressor and repeated events were also associated
with higher prevalence of TASD, particularly among young women. Finally, TASD was strongly associated
with current symptoms of PTSD, depressive, and anxiety.

Our investigation revealed that 6.5% of women met criteria for TASD in the past month, marking the
inaugural examination of TASD prevalence in a general population sample since its introduction in
2014.1 This is however lower than found in a study of 3618 veterans which reported a TASD prevalence
of 12.1%, with similar rates among men and women.37 Among women in our study exposed to war (N = 
24), we observed a 12.5% prevalence. Previous studies have found combat exposure to be associated
with more frequent nightmares, nocturnal behaviors, sleep disturbances, and altered REM sleep.10,14–

16,38 In our study, general nervousness was the most frequently reported TASD symptom, whereas
trauma-related memories or nightmares were predominant in a study of 375 veterans.39 Terror or
screaming during sleep and dream enactment were relatively infrequent in our study, (11.7% and 8.8%,
respectively) but higher than the 5% prevalence of dream enactment found in a general Norwegian
sample, involving both genders.40

Our study revealed a strong link between TASD and the number of life stressors, with prevalence
increasing progressively with each additional stressor experienced. Previous research suggests that
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higher cumulative count of traumatic experiences is associated with TASD and an increased risk of
PTSD, nightmares, and insomnia.37,41,42 Interpersonal trauma, especially exposure to sexual violence,
was strongly associated with higher TASD in our study. Such trauma profoundly impacts physical and
mental well-being, particularly if the assault occurs during sleeping hours, undermining a sense of safety
and leading to sleep avoidance due to fear of nightmares or loss of control.43,44

Our study also identified a high TASD prevalence among women who had experienced stillbirth, aligning
with research indicating significant emotional, psychological, and physiological impacts of stillbirth,
including depression, anxiety, and PTSD.45 Life-threatening illness, injury, and sudden death were also
found to be associated with higher prevalence of TASD. In female U.S. veterans with TASD, the most
common traumatic events associated with TASD were combat (41.4%), illness (11.1%), and attacks
(10.1%).37 While research on TASD among survivors of life-threatening illnesses is limited, PTSD has
been reported in 12–25% of individuals after acute medical events like heart attacks, strokes, and
cancer.46 These findings highlight the nuanced connection between distinct trauma types and TASD
development, suggesting that TASD onset is linked to more severe and personal traumatic
experiences.47

Our results also revealed that repeated exposure to the worst life stressor was associated with a higher
TASD prevalence, consistent with PTSD studies.48 In line with previous research on 823 US female
veterans,37 we found close temporal proximity to the worst life stressor to be associated with higher
TASD prevalence, particularly among women younger than 30. Sexual abuse, which is prevalent as the
index traumatic event in this cohort, likely contribute to this trend, as they occur most frequently during
teenage years and young adulthood.49 The severity of nightmares and disruptive nocturnal behaviors
tends to be most pronounced in the wake of the trauma, occurring frequently in the weeks and months
immediately following the event.1,7 While these symptoms may persist over time, their frequency and
intensity typically diminish.9,16

TASD prevalence was strongly associated with comorbid psychiatric symptoms, particularly probable
PTSD, with a 74% prevalence among TASD women, aligning with other studies' 50–76% range.1,37 The
association between TASD and PTSD is well-documented in the literature as these are both conditions
triggered by exposure to traumatic events and often co-occur.1,13,50,51 The overlapping symptoms,
particularly those related to re-experiences such as recurrent distressing dreams and flashbacks,
underscore the interconnected nature of these conditions.1 Despite the well-documented correlation,
further research is crucial to understand the mechanisms underlying this comorbidity and to develop
effective interventions aimed at addressing the symptoms of both PTSD and TASD. Furthermore, our
study found that women with depressive and anxiety symptoms, suicidal ideation and attempts, and self-
harm had higher prevalence of TASD. This is in line with the findings of a study of post-9/11 veterans
where TASD had a higher comorbid prevalence of PTSD, major depressive disorder, and suicide ideation
than those without TASD.37 Women with general sleep problems, as measured by the PSQI, had a higher
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prevalence of TASD, highlighting the interconnectedness of broad sleep symptoms and trauma.38 It's
unclear whether these general sleep problems preceded trauma, but pre-existing sleep problems may
influence trauma outcomes, as seen in veterans with pre-war nightmares having higher PTSD risk post-
war.52 The current study marks the first exploration of comorbidity of TASD, probable PTSD, and general
sleep problems, with 3.5% of the sample exhibiting all three conditions.

There are two notable strengths in this study. Firstly, the utilization of the large nationwide SAGA cohort
study of approximately 30,000 nationally representative women to investigate the prevalence of TASD
and its associated factors in a population-based setting.17 Secondly, this study represents the largest
cohort to date to assess TASD and associated risk factors among women in the general population. To
our knowledge, no other large cohort studies have explored TASD in this demographic. Despite these
notable strengths, it is important to acknowledge certain limitations in our study. The cross-sectional
nature of the study prevents us from drawing any conclusion on the directionality between TASD and the
assessed comorbidities. Moreover, this study exclusively depended on self-reported TASD symptoms
and trauma exposures. The study is also limited to general population of women in a Nordic welfare
state, thus large longitudinal studies are needed to expand our understanding of TASD across diverse
populations, including men, adolescents, and children.

In conclusion, this study provides critical insights into factors influencing the prevalence of TASD and its
psychiatric comorbidities in a nationally representative population of women. These findings highlight
exposure to violence and stillbirth as strong risk factors of TASD, with repeated trauma exposure and
temporal proximity to the worst life stressor entailing additional risk of TASD. These findings underscore
the interconnected nature of life stressors, TASD and psychopathologies in women with implications for
developing targeted interventions for trauma recovery.

Declarations
Acknowledgements: This work was supported by RANNIS grants to E.B.T. (no. 185287-051) and U.A.V.
(no. 163362-051); and the European Research Council (ERC) grant (no. 726413) to U.A.V. Approval for
the study was granted by the Icelandic Bioethics Committee (nr. VSNb2017110046/03.01). The Icelandic
Data Protection Authority was notified of the study.

Author Contributions: 
A.B.U. contributed to the concept and design; data acquisition, analysis, and interpretation; drafting of
the manuscript; statistical analysis; and takes responsibility for the integrity of the data and accuracy of
the analysis.
E.B.T. contributed to the concept and design; data acquisition, analysis, and interpretation; drafting and
critical review of the manuscript; statistical analysis; funding acquisition; and supervision.
U.A.V. contributed to the concept and design; data acquisition and interpretation; drafting and critical
review of the manuscript; funding acquisition; and supervision.
T.A. contributed to data analysis and interpretation; statistical analysis; and critical review of the

Page 9/18



manuscript.
S.D.J. contributed to data analysis and interpretation; and statistical analysis.
V.M. contributed to data interpretation and critical review of the manuscript.
A.H. contributed to data interpretation and critical review of the manuscript.
G.T. contributed to data interpretation and critical review of the manuscript.
E.B. contributed to data interpretation and critical review of the manuscript.

Competing Interests: The authors declare no competing interests.

Data Availability Statement: The data that support the findings of this study are available on request
from the corresponding author [A.B.U.]. The data are not publicly available due to data protection laws in
Iceland and because they contain information that could compromise research participant privacy and
consent.

Ethics Approval and Consent to Participate: All SAGA cohort participants provided informed consent. 

References
1. Mysliwiec V, O'Reilly B, Polchinski J, Kwon HP, Germain A, Roth BJ. Trauma associated sleep

disorder: a proposed parasomnia encompassing disruptive nocturnal behaviors, nightmares, and
REM without atonia in trauma survivors. J Clin Sleep Med Oct 2014;10(10):1143-8.
doi:10.5664/jcsm.4120

2. Association AP. Diagnostic and statistical manual of mental disorders (DSM-5®). American
Psychiatric Pub; 2013.

3. Germain A. Sleep disturbances as the hallmark of PTSD: where are we now? Am J Psychiatry. Apr
2013;170(4):372-82. doi:10.1176/appi.ajp.2012.12040432

4. Ross RJ, Ball WA, Sullivan KA, Caroff SN. Sleep disturbance as the hallmark of posttraumatic stress
disorder. Am J Psychiatry. 1989;146(6):697-707. doi:10.1176/ajp.146.6.697

5. Brownlow JA, Harb GC, Ross RJ. Treatment of sleep disturbances in post-traumatic stress disorder:
a review of the literature. Curr Psychiatry Rep. 2015;17(6):41. doi:10.1007/s11920-015-0587-8

6. Pruiksma KE, Taylor DJ, Wachen JS, et al. Residual sleep disturbances following PTSD treatment in
active duty military personnel. Psychol Trauma. 2016;8(6):697. doi:10.1037/tra0000150

7. Mysliwiec V, Brock MS, Thomas AL, Creamer JL. The Extreme Nocturnal Manifestation of Trauma:
Trauma Associated Sleep Disorder. In: Vermetten E, Germain A, Neylan TC, eds. Sleep and Combat-
Related Post Traumatic Stress Disorder. Springer New York; 2018:215-225.

8. Feemster JC, Smith KL, McCarter SJ, St Louis EK. Trauma-Associated Sleep Disorder: A
Posttraumatic Stress/REM Sleep Behavior Disorder Mash-Up? J Clin Sleep Med. Feb 2019;15(2):345-
349. doi:10.5664/jcsm.7642

9. Hefez A, Metz L, Lavie P. Long-term effects of extreme situational stress on sleep and dreaming. Am
J Psychiatry. Mar 1987;144(3):344-7. doi:10.1176/ajp.144.3.344

Page 10/18



10. Mellman TA, Kulick-Bell R, Ashlock LE, Nolan B. Sleep events among veterans with combat-related
posttraumatic stress disorder. Am J Psychiatry. Jan 1995;152(1):110-5. doi:10.1176/ajp.152.1.110

11. Schlosberg A, Benjamin M. Sleep patterns in three acute combat fatigue cases. J Clin Sleep Med.
1978;39(6):546-549.

12. Van der Kolk B, Blitz R, Burr W, Sherry S, Hartmann E. Nightmares and trauma: a comparison of
nightmares after combat with lifelong nightmares in veterans. Am J Psychiatry 1984;141(2):187-190.
doi:10.1176/ajp.141.2.187

13. Elliott JE, Opel RA, Pleshakov D, et al. Posttraumatic stress disorder increases the odds of REM
sleep behavior disorder and other parasomnias in Veterans with and without comorbid traumatic
brain injury. Sleep. 2019;43(3)doi:10.1093/sleep/zsz237

14. Neylan TC, Marmar CR, Metzler TJ, et al. Sleep disturbances in the Vietnam generation: findings
from a nationally representative sample of male Vietnam veterans. Am J Psychiatry
1998;155(7):929-933. doi:10.1176/ajp.155.7.929

15. Baird T, McLeay S, Harvey W, Theal R, Law D, O'Sullivan R. Sleep disturbances in Australian Vietnam
veterans with and without posttraumatic stress disorder. J Clin Sleep Med 2018;14(5):745-752.
doi:10.5664/jcsm.7096

16. Engdahl BE, Eberly RE, Hurwitz TD, Mahowald MW, Blake J. Sleep in a community sample of elderly
war veterans with and without posttraumatic stress disorder. Biol Psychiatry. Mar 2000;47(6):520-
525. doi:10.1016/S0006-3223(99)00201-2

17. Daníelsdóttir HB, Aspelund T, Thordardottir EB, et al. Adverse childhood experiences and resilience
among adult women: A population-based study. Elife. Feb 2022;11doi:10.7554/eLife.71770

18. Weathers F, Blake D, Schnurr P, Kaloupek D, Marx B, Keane T. The life events checklist for DSM-5
(LEC-5). Instrument available from the National Center for PTSD. 2013.

19. Erikson EH. Life cycle. International encyclopedia of the social sciences. 1968;9:286-292.

20. Germain A, Hall M, Krakow B, Katherine Shear M, Buysse DJ. A brief Sleep Scale for Posttraumatic
Stress Disorder: Pittsburgh Sleep Quality Index Addendum for PTSD. J Anxiety Disord Jan
2005;19(2):233-244. doi:10.1016/j.janxdis.2004.02.001

21. Weathers FW, Litz BT, Keane TM, Palmieri PA, Marx BP, Schnurr PP. The PTSD checklist for DSM-5
(PCL-5). Scale available from the National Center for PTSD at wwwptsdvagov. 2013;

22. Central Bank of Iceland. Official exchange rate. Accessed Mar, 2022.
https://www.cb.is/statistics/official-exchange-rate/

23. Buysse DJ, Reynolds CF, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh Sleep Quality Index: a new
instrument for psychiatric practice and research. Psychiatry Res. 1989;28(2):193-213.
doi:10.1016/0165-1781(89)90047-4

24. Hinz A, Glaesmer H, Brahler E, et al. Sleep quality in the general population: psychometric properties
of the Pittsburgh Sleep Quality Index, derived from a German community sample of 9284 people.
Sleep Med. Feb 2017;30:57-63. doi:10.1016/j.sleep.2016.03.008

Page 11/18



25. Unnarsdóttir AB, Hauksdóttir A, Aspelund T, et al. Sleep disturbances among women in a Subarctic
region: a nationwide study. Sleep. 2022;45(8)doi:10.1093/sleep/zsac100

26. Kroenke K, Spitzer RL, Williams JB. The PHQ‐9: validity of a brief depression severity measure. J Gen
Intern Med. Dec 2001;16(9):606-613. doi:10.1046/j.1525-1497.2001.016009606.x

27. Kessler RC, Üstün TB. The World Mental Health (WMH) Survey Initiative Version of the World Health
Organization (WHO) Composite International Diagnostic Interview (CIDI). Int J Methods Psychiatr
Res. 2004;13(2):93-121. doi:10.1002/mpr.168

28. Spitzer RL, Kroenke K, Williams JB, Löwe B. A brief measure for assessing generalized anxiety
disorder: the GAD-7. Arch Intern Med. 2006;166(10):1092-1097. doi:10.1001/archinte.166.10.1092

29. von Elm E, Altman DG, Egger M, et al. The Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) Statement: Guidelines for Reporting Observational Studies. PLoS Med
2007;4(10):e296. doi:10.1371/journal.pmed.0040296

30. Wickham H. Getting Started with ggplot2. ggplot2: Elegant Graphics for Data Analysis. Springer
International Publishing; 2016:11-31.

31. Van Buuren S, Groothuis-Oudshoorn K. mice: Multivariate imputation by chained equations in R. J
Stat Softw 2011;45:1-67.

32. Van Buuren S. Flexible imputation of missing data. 2 ed. CRC press; 2018:444.

33. Chen W, Qian L, Shi J, Franklin M. Comparing performance between log-binomial and robust Poisson
regression models for estimating risk ratios under model misspecification. BMC Med Res Methodol.
Jun 2018;18(1):63. doi:10.1186/s12874-018-0519-5

34. Zou G. A modified poisson regression approach to prospective studies with binary data. Am J
Epidemiol. Apr 1 2004;159(7):702-6. doi:10.1093/aje/kwh090

35. Højsgaard S, Halekoh U, Yan J. The R package geepack for generalized estimating equations. J Stat
Softw. 2006;15:1-11.

36. Gordon M, Lumley T, Gordon MM. Package ‘forestplot’. Advanced forest plot using ‘grid’graphics The
Comprehensive R Archive Network, Vienna. 2019;

37. Taylor KA, Mysliwiec V, Kimbrel NA, Augustine AV, Ulmer CS. Probable trauma associated sleep
disorder in post-9/11 US Veterans. Sleep Adv. 2023;4(1):zpad001.
doi:10.1093/sleepadvances/zpad001

38. Ross RJ, Ball WA, Dinges DF, et al. Rapid eye movement sleep disturbance in posttraumatic stress
disorder. Biol Psychiatry 1994;35(3):195-202. doi:10.1016/0006-3223(94)91152-5

39. Plumb TR, Peachey JT, Zelman DC. Sleep disturbance is common among servicemembers and
veterans of Operations Enduring Freedom and Iraqi Freedom. Psychol Serv 2014;11(2):209-219.
doi:10.1037/a0034958

40. Bjorvatn B, Grønli J, Pallesen S. Prevalence of different parasomnias in the general population. Sleep
Med. Dec 2010;11(10):1031-1034. doi:10.1016/j.sleep.2010.07.011

Page 12/18



41. Milanak ME, Zuromski KL, Cero I, Wilkerson AK, Resnick HS, Kilpatrick DG. Traumatic Event
Exposure, Posttraumatic Stress Disorder, and Sleep Disturbances in a National Sample of U.S.
Adults. J Trauma Stress. Feb 2019;32(1):14-22. doi:10.1002/jts.22360

42. Tortella-Feliu M, Fullana MA, Pérez-Vigil A, et al. Risk factors for posttraumatic stress disorder: An
umbrella review of systematic reviews and meta-analyses. Neurosci Biobehav R. 2019;107:154-165.
doi:10.1016/j.neubiorev.2019.09.013

43. Stubbs A, Szoeke C. The effect of intimate partner violence on the physical health and health-related
behaviors of women: A systematic review of the literature. Trauma Violence Abuse. 2022;23(4):1157-
1172.

44. Campbell R, Dworkin E, Cabral G. An Ecological Model of the Impact of Sexual Assault On Women's
Mental Health. Trauma Violence Abuse. 2009;10(3):225-246. doi:10.1177/1524838009334456

45. Frøen JF, Cacciatore J, McClure EM, et al. Stillbirths: why they matter. The Lancet.
2011;377(9774):1353-1366. doi:10.1016/S0140-6736(10)62232-5

46. Edmondson D. An Enduring Somatic Threat Model of Posttraumatic Stress Disorder Due to Acute
Life-Threatening Medical Events. Soc Personal Psychol Compass. Mar 2014;8(3):118-134.
doi:10.1111/spc3.12089

47. Brock MS, Powell TA, Creamer JL, Moore BA, Mysliwiec V. Trauma Associated Sleep Disorder:
Clinical Developments 5 Years After Discovery. Curr Psychiatry Rep. Aug 2019;21(9):1-11.
doi:10.1007/s11920-019-1066-4

48. Stefanovic M, Ehring T, Wittekind CE, et al. Comparing PTSD symptom networks in type I vs. type II
trauma survivors. Eur J Psychotraumatol 2022;13(2):2114260. doi:10.1080/20008066.2022.2114260

49. Dworkin ER, Krahé B, Zinzow H. The Global Prevalence of Sexual Assault: A Systematic Review of
International Research Since 2010. Psychol Violence. Sep 2021;11(5):497-508.
doi:10.1037/vio0000374

50. Mysliwiec V, Brock MS, Creamer JL, O'Reilly BM, Germain A, Roth BJ. Trauma associated sleep
disorder: a parasomnia induced by trauma. Sleep Med Rev. Feb 2018;37:94-104.
doi:10.1016/j.smrv.2017.01.004

51. Mellman TA, Hipolito MM. Sleep disturbances in the aftermath of trauma and posttraumatic stress
disorder. CNS Spectr. Aug 2006;11(8):611-5. doi:10.1017/s1092852900013663

52. van Liempt S, van Zuiden M, Westenberg H, Super A, Vermetten E. Impact of impaired sleep on the
development of PTSD symptoms in combat veterans: a prospective longitudinal cohort study.
Depress Anxiety. 2013;30(5):469-474. doi:10.1002/da.22054

Table

Page 13/18



Table 1. Demographic characteristics of participants.

  Overall

n=27 333

Age in Years, M(SD)  43.7 (13.6)

Age Categories, n(%)  

     18–29        5273 (19.3%)

     30–39   5628 (20.6%)

     40–49   6126 (22.4%)

     50–59   6204 (22.7%)

     60–69   4102 (15.0%)

Marital Status, n(%)  

     Married or in a relationship 20 612 (75.8%)

     Single or widowed    6573 (24.2%)

     Unknown 148

Education, n(%)  

     Tertiary level B 6198 (22.8%)

     Tertiary level A 8670 (31.8%)

     Secondary 8418 (30.9%)

     Primary 3944 (14.5%)

     Unknown 103

Personal Income, n(%)   

     ≥5601 EUR 3679 (14.0%)

     4001–5600 EUR 6263 (23.8%)

     2401–4000 EUR 8201 (31.2%)

     1201–2400 EUR 6254 (23.8%)

     <1200 EUR       1869 (7.1%)

     Unknown 1067

Employment Status, n(%)  

        Employed/studying 22 037 (81.2%)
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        Unemployed   475 (1.7%)

     Staying at home/maternity leave   979 (3.6%)

     On disability 2154 (7.9%)

     Sick leave   694 (2.6%)

     Retired   813 (3.0%)

     Unknown 181

No. of LEC-5 Life Stressorsa, n(%)  

     0    3924 (14.4%)

     1    6097 (22.3%)

     2–3 10 920 (40.0%)

     4–5    4966 (18.2%)

     ≥6  1426 (5.2%)

Temporal Proximity to Worst Life Stressor, n(%)  

     ≥20 years 7631 (29.2%)

     10–19 years 5614 (21.4%)

     5–9 years 4194 (16.0%)

     2–4 years 4169 (15.9%)

     0–1 year 4570 (17.5%)

     Unknown 1155

a According to the Life Events Checklist for DSM-5 (LEC-5) – response option ‘happened to me’. 
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Figure 1

Association of trauma-associated sleep disturbances (TASD) with sociodemographic characteristics
and health-related behavior, presented on a logarithmic scale. PR = Prevalence Ratio, CI = Confidence
Interval.
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Figure 2

Association of TASD with life stressors and the occurrence of worst life stressor, presented on a
logarithmic scale.

Figure 3

Association of TASD and mental well-being.
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Figure 4

Association of TASD and mental well-being.
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