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Letter to the Editor 

Pre-trauma sleep difficulties and fatigue predict trauma-induced changes in mental health 
symptoms in recruit police officers 

Dear Editor, 

Civilian emergency services, like police, regularly encounter poten
tially traumatic events (Inslicht et al., 2011). Consequently, many police 
experience mental health symptoms related to trauma, including 
post-traumatic stress disorder (PTSD), anxiety and depression (Syed 
et al., 2020). Poor sleep and fatigue are also common in demanding 
occupations (Inslicht et al., 2011; Koffel et al., 2013) and frequently 
occur in mental health conditions (McCallum et al., 2019). While 
traditionally considered as sequelae of stress, evidence indicates poor 
sleep and fatigue may predispose to trauma-related psychopathology 
(Gehrman et al., 2013; Koffel et al., 2013). For instance, in military 
personnel, sleep disturbances and fatigue pre-deployment to a warzone 
predict post-deployment PTSD, anxiety and depression (Gehrman et al., 
2013; Koffel et al., 2013). Due to limited longitudinal research in civilian 
emergency services, however, it is unclear whether sleep and fatigue 
predict the development of mental health symptoms in police. 

We extracted data from the Police-in-Action study (Koch et al., 2017) 
to determine whether pre-trauma sleep and fatigue predicted changes in 
mental health post-trauma. We hypothesised baseline sleep disturbances 
and fatigue would predict higher mental health symptoms post-trauma 
in police, but these associations would not be reflected in the general 
population. 

Recruit police (n = 342) from the Dutch Police Academy were 
assessed before (baseline) and after (follow-up) a 15-month period. 
Baseline occurred at the academy, prior to emergency work. Follow-up 
occurred after recruits had been exposed for the first time to emergency 
work, consisting of 2 × 4-month intervals of police work within the 15- 
month period. In total, 225 recruits reported a core trauma between 
timepoints and were included in analyses. Control participants (n = 85) 
from the Dutch general population were also included, matched on sex, 
age, and education. Controls completed two timepoints, separated by 
15-months, but were not exposed to emergency work between assess
ments. At baseline, all participants were free of current or previous 
psychiatric disorders. See Koch et al. (2017) for additional criteria. The 
Independent Review Board Nijmegen approved the project. 

At each timepoint, participants completed measures to assess mental 
health (PTSD Checklist for DSM-5 [PCL-5], Beck Depression Inventory 
[BDI], state component of State-Trait Anxiety Inventory, Perceived 
Stress Scale) and trauma (Police Life Events Scale [PLES]). At follow-up, 
the Clinician-Administered PTSD Scale was administered to determine 
which police experienced a core trauma. 

The baseline sleep difficulties variable was a composite measure 
which captured participants experiencing poorer sleep than normal or 
late insomnia on the BDI (Item 16) and/or initial or middle insomnia on 
the PCL-5 (Item 20). The BDI tiredness item (Item 17) was used to 
evaluate baseline fatigue. 

Linear regressions examined whether baseline sleep and fatigue 
predicted changes in mental health (Δ-symptoms, follow-up− baseline), 
adjusting for baseline demographics, baseline trauma exposure (PLES), 
change in trauma exposure (Δ-PLES, follow-up− baseline) and baseline 
mental health symptoms. Values in top/bottom 0.1 % of expected/ 
theoretical normal distribution were excluded. 

Among police, baseline sleep difficulties predicted post-trauma in
creases in depression and stress symptoms and baseline fatigue pre
dicted post-trauma increases in depression and anxiety symptoms 
(Table 1). Sleep difficulties were not related to anxiety, and neither sleep 
nor fatigue were related to PTSD among police (Table 1). Sleep and 
fatigue were not associated with any mental health outcome among 
controls (Table 1). 

Our finding that pre-trauma sleep difficulties predict depression in 
police aligns with mounting evidence in the military (Gehrman et al., 
2013; Koffel et al., 2013). This consistency across the military and 
emergency literature points to sleep being a key early risk factor for 
depression in populations at risk of trauma. Evidence indicates treating 
sleep problems reduces depression in adults with mental health and 
sleep disturbances (Boland et al., 2023). For example, treating insomnia 
with cognitive behavioural therapy for insomnia reduces the worsening 
of depression symptoms and may also reduce the risk for the onset of 
depression, although the latter requires additional research (Boland 
et al. 2023). Our findings therefore support further research exploring 
interventions targeting sleep difficulties to decrease depression in 
high-risk occupations. 

Baseline sleep difficulties were not significantly related to follow-up 
PTSD in police. This contrasts Inslicht and collegues (2011) who found 
poor sleep during academy training predicted increased PTSD symptoms 
after 24- and 36-months of police work. Unlike this study, however, we 
assessed police after 15-months, of which 8-months were spent 
completing emergency work, and recruits with pre-existing psychiatric 
disorders were excluded. Our exclusion criteria and shorter follow-up 
may have produced lower mental health symptoms and cumulative 
trauma, thus limiting our ability to detect a relationship between sleep 
and PTSD. The lack of evidence for this relationship may also be due to 
insufficient statistical power. 

This is the first study to provide evidence that fatigue pre-trauma is a 
risk factor for depression in emergency workers. Although this finding is 
novel for emergency services, pre-deployment fatigue and sleep com
plaints were found to predict post-deployment depression in the military 
(Koffel et al., 2013). Pre-trauma fatigue also predicted anxiety in police, 
but sleep did not. This was interesting given fatigue and sleep overlap 
with anxiety (McCallum et al., 2019), and pre-deployment sleep prob
lems predicted anxiety in soldiers 3-years post-deployment (Gehrman 
et al., 2013). This may suggest the relationship between sleep and 
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anxiety is weaker over shorter periods, like the 15-month follow-up in 
our study, however further research is needed. 

Our use of items from the PCL-5 and BDI to create the sleep and 
fatigue variables was a limitation, given these items haven’t been 
separately validated as sleep or fatigue assessments. Despite this, a 
strength of the study was the inclusion of a matched control group. 
Unlike police, sleep and fatigue were not related to mental health in 
controls, suggesting the associations in police are a result of their trauma 
exposure. Consistent with this, we found sleep and fatigue were not 
related to mental health in police unexposed to trauma (data not 
shown). Compared to police, however, there were fewer controls, 
potentially limiting our ability to detect associations in controls and 
preventing investigation of interactions. 

Poor sleep and fatigue are pre-trauma risk factors for mental health 
symptoms in police. Given the prevalent mental health issues in police, 
our findings highlight sleep and fatigue as targets to prevent trauma- 
related mental health outcomes in this occupation. 
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Table 1 
Linear regression models examining sleep difficulties and fatigue at baseline as predictors of change in mental health symptoms (Δ-symptoms, follow-up− baseline) in 
police officers who experienced any (non-work or work-related) core trauma‖ between baseline and follow-up and in control participants.  

Variable Police group Control group 

Unstandardized β SE 95 % CI p value Unstandardized β SE 95 % CI p value 

PTSD symptoms (PCL-5)†, #         

Baseline sleep difficulties‡, §, *, †† 0.301 0.173 − 0.039 to 0.642 0.083 − 0.504 0.318 − 1.137 to 0.130 0.117 
Baseline fatigue‡‡, §, ¶, §§ 0.134 0.154 − 0.148 to 0.438 0.382 − 0.292 0.291 − 0.873 to 0.288 0.319 
Depressive symptoms (BDI)‖‖, #         

Baseline sleep difficulties‡, §, *, †† 0.371 0.133 0.109 to 0.633 0.006 − 0.040 0.191 − 0.420 to 0.341 0.835 
Baseline fatigue‡‡, §, ¶, §§ 0.264 0.117 0.033 to 0.496 0.025 0.163 0.214 − 0.264 to 0.589 0.450 
Anxiety symptoms (S-STAI)#         

Baseline sleep difficulties‡, §, * , †† 0.051 0.031 − 0.010 to 0.112 0.099 0.016 0.050 − 0.084 to 0.116 0.752 
Baseline fatigue‡‡, §, ¶, §§ 0.060 0.027 0.007 to 0.113 0.028 − 0.010 0.047 − 0.104 to 0.084 0.827 
Stress symptoms (PSS)##         

Baseline sleep difficulties‡, §, **, †† 2.784 1.191 0.436 to 5.132 0.020 − 0.937 2.411 − 5.747 to 3.873 0.699 
Baseline fatigue‡‡, §, ¶¶, §§ 1.170 0.954 − 0.711 to 3.052 0.222 − 2.475 1.938 − 6.341 to 1.392 0.206 

SE, standard error; CI, confidence interval; PTSD, post-traumatic stress disorder; PCL-5, PTSD Checklist-5; BDI, Beck Depression Inventory; S-STAI, state component of 
State-Trait Anxiety Inventory; PSS, Perceived Stress Scale. 

‖ Core trauma included any of the following events: suicide or suicide attempt, traffic accident, physical assault, CPR (cardiopulmonary resuscitation), sexual assault, 
serious illness, injury or death and natural disaster. 

§ Adjusted for baseline age, sex and body mass index, baseline trauma exposure (Police Life Events Scale, PLES), change in trauma exposure between baseline and 
follow-up (Δ-PLES), and baseline symptoms of the mental health outcome (i.e., PTSD, depression, anxiety, or stress symptoms) in the model. 

† PCL-5 sleep item was excluded from the PCL-5 when examining baseline sleep difficulties as a predictor of PTSD. 
‖‖ BDI sleep item was excluded from the BDI when examining baseline sleep difficulties as a predictor of depression. BDI fatigue item was excluded from the BDI 

when examining baseline fatigue as a predictor of depression. 
‡ The baseline sleep difficulties variable was a single composite measure that captured any participants experiencing poorer sleep than normal on the BDI (i.e., Item 

16, 1=“I don’t sleep as well as I used to”) or late insomnia on the BDI (i.e., Item 16, 2=“I wake up 1–2 h earlier than usual and find it hard to get back to sleep” or 3=“I wake 
up several hours earlier than I used to and cannot get back to sleep”) and/or moderate or greater symptoms of initial or middle insomnia on the PCL-5 (i.e., Item 20, 
“Trouble falling asleep or staying asleep?”). 

‡‡ The baseline fatigue variable captured any participants responding to Item 17 on the BDI with a score ≥1 (i.e., 1=“I get tired more easily than I used to”, 2=“I get tired 
from doing almost anything” or 3=“I am too tired to do anything”). 

* n = 213 police (12 observations deleted due to missingness). 
¶ n = 212 police (13 observations deleted due to missingness). 
** n = 207 police (13 observations deleted due to missingness and 5 extreme values removed). 
¶¶ n = 208 police (14 observations deleted due to missingness and 3 extreme values removed). 
†† n = 78 controls (7 observations deleted due to missingness). 
§§ n = 77 controls (7 observations deleted due to missingness and 1 extreme value removed). 
# Mental health outcome measure (i.e., Δ-symptoms), baseline mental health symptom measure, PLES (both baseline and Δ-PLES) and body mass index were 

logarithmic transformed in the model. 
## PLES (both baseline and Δ-PLES) and body mass index were logarithmic transformed in the model. 

Bold typeface indicates significant associations at p < 0.05. These associations remained significant after adjusting for multiple comparisons using the two-stage 
step-up procedure for False Discovery Rate (FDR) correction (FDR set at <0.10, q-values not shown). 
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