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Abstract

Background: Post-traumatic stress disorder (PTSD) is a debilitating psychiatric disorder that can develop after experiencing
a potentially traumatic event (PTE). PTSD often co-occurs with other physical and psychiatric disorders and the most
common physical comorbidities of PTSD are sleep disturbances (SDs) (insomnia and nightmares) and pain (chronic). Most
individuals do not link their physical pain and SDs with past trauma, and as a result, many will turn to medications (often
self-medication(s)) and unhealthy coping mechanisms, such as tobacco and alcohol, which can precipitate addiction
problems. The aim of the pilot study was to collect information on sociodemographic factors and comorbidities reported
by PTSD subjects, such as SDs and chronic pain, and identify characteristics and behaviours that could be targeted for
therapeutic interventional modalities.

Methods: Seventy-eight subjects (N = 78; n = 39 control participants; n = 39 clinically diagnosed PTSD participants) were
included in this study. Sociodemographic and clinical history was recorded for each participant to include, age, gender,
ethnicity, BMI, pulse, systolic BP, diastolic BP, behaviours (tobacco and alcohol use, substance abuse, and self-reported
sleeping habits), physical comorbidities, psychological and psychiatric comorbidities, medications, pain score and type,
and how pain interfered with their social activities and engagement with others.

Results: Compared to controls, almost all the PTSD participants reported SDs and chronic physical pain. PTSD participants
took more medications, abused alcohol more frequently, and had high rates of suicidal ideation. PTSD participants also
had higher incidences of anxiety, depression and panic disorder, when compared to control subjects. PTSD participants
also indicated that their physical pain interfered with their mood, general activity, normal work, enjoyment of life, and
relations with others, when compared to the control subjects. In addition, types of pain were significantly different
between the control and PTSD participants; which included nagging, radiating and sharp.

Conclusion: Managing SDs and chronic pain may be an important strategy for ameliorating PTSD symptoms. Sleep
disturbances and chronic pain should be potential targets for therapeutic intervention.
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Introduction

Post-traumatic stress disorder (PTSD) is a mental health
condition that is triggered by a potentially traumatic event
(PTE) (e.g., violent personal assault, mugging, robbery or
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serious road accident) either experienced or witnessed,
in which the individual experiences extreme emotions of
helplessness, fear of harm, or death [1]. PTSD occurs in 5
to 12% of the population and is often twice as common in
women as in men [2]. PTSD can develop immediately after
the PTE, or it can occur weeks, months or even years later.
PTSD affects approximately 1 in 3 people who have a PTE, but
it is unclear exactly why some people develop the condition
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and others do not [3]. PTSD impacts multiple pathobiological
systems including neurocirculatory and brain chemistry,
cellular, immune, endocrine and metabolic pathways [4].
PTSD causes a heightened sense of threat and danger and
the natural fight or flight response is altered, causing stress
and fear when no actual danger exists [5]. After a PTE, it is
normal to have strong feelings of anxiety, sadness, or stress.
Furthermore, some individuals may experience nightmares
and intrusive memories about the PTE, or problems sleeping.
For most individuals, this early distress will self-resolve,
however, for others it may develop into PTSD [6].

When PTSD presents, if left untreated, it is unlikely to fully
self-resolve and can contribute to behavioural, physiological,
psychiatric, and psychological comorbidities such as chronic
pain, depression, drug, and alcohol abuse, that may lead to
further functional impairment [7]. Chronic pain is common
after a traumatic injury and often co-occurs with PTSD.
However, patients with PTSD can demonstrate a unique
paradoxical pain profile; hyperresponsiveness together with
hyposensitivity to pain [8]. Some individuals recover quickly
however, in other cases, the condition may become chronic

[9].

Across all types of PTEs, variables such as female
gender, low socio-economic status, pre-existing mentalillness,
previous trauma exposure, lower intelligence and childhood
adversity, consistently predict higher PTSD symptom levels
[10,11]. Furthermore, sleep disturbances (SDs) and substance
use have also been shown to augment PTSD symptoms [12-
15].

The relationship between PTSD and excessive alcohol use
is well documented [16,17]. Moreover, the hypothesis of
alcohol misuse as ‘self-medication’ to attenuate psychological
suffering has gained wide popularity [18]. However, studies
investigating alcohol and cigarette use in chronic PTSD have
reported that weekly alcohol consumption was substantially
below that of the general population [19,20].

Unfortunately, experiencing trauma is common, and
almost 60% of men and 50% of women will experience at
least one or two PTEs in their lifetime [21]. In a recent study
of 2,647 US adults who had experienced a PTE, almost 11%
met the full criteria for lifetime PTSD [22]. Furthermore, over
half of the remaining non-PTSD participants experienced
trauma-related disturbances to their sleep [22]. PTSD affects
both civilians and active duty military personnel, although the
latter are at an increased risk, especially after combat tours
[23]. A better understanding of how to mitigate symptoms
and disorder development may improve the quality of life for
those who have been exposed to PTE’s.

Over 90% of individuals diagnosed with PTSD report SDs
[24,25]; the exact aetiology is unknown [26]. However, recent
studies have suggested that PTSD disrupts sleep by increasing
the duration of light sleep; decreasing restorative sleep, and
interfering with rapid eye movement (REM) sleep [27-29].
REM sleep is important for storing memories and processing
emotions [28,30]. As a result, individuals diagnosed with
PTSD have reported difficulty falling asleep, waking up more
often during the night, and having trouble falling back asleep,

resulting in daytime agitation and fatigue [26]. Additionally,
individuals with SDs before a PTE are more likely to develop
PTSD [31]. Disruptions in sleep and encoding can interfere
with one’s ability to properly cope with PTE exposure [32].

In addition to SDs, 15 to 35% of patients with chronic pain
have PTSD [33,34]. Moreover, 20-80% of individuals who
have PTSD report chronic pain concerns [35]. In one study,
almost 51% of patients with chronic lower back pain had
PTSD symptoms [36]. For individuals with chronic pain, the
pain may serve as a reminder of the PTE, which triggers re-
experiencing symptoms, traumatic memories, which tend to
perpetuate PTSD symptoms [37].

The aim of the pilot study was to collect information on
the relationship between clinical, sociodemographic factors
and comorbidities of PTSD such as SDs and pain, to identify
patient characteristics and behaviours that could be targeted
for therapeutic interventional modalities. Previously [38], we
identified blood biomarkers that could be used in combination
with the PCL-5 to potentially measure treatment efficacy;
we suggested that by improving sleep quality (measured
by an increase in serum EGF), working with participants
in an attempt to attenuate intrusive memories (measured
by a decrease in serum tPA), and sustained pain relief
(measured by a decrease in serum IL-8), serum biomarkers,
in combination with the PCL-5 (score), [biomarker risk score
(BRS) + clinical risk score (CRS) = patient management] pre and
post-treatment(s), could serve as indicators of improved well-
being and treatment efficacy. Further studies investigating
these relationships and potential treatment options, using
both PCL-5 score and blood biomarker measurements in
larger patient cohorts are warranted.

Materials and Methods
Study participants

Seventy-eight participants were recruited to an age and
gender-matched case-control study (N = 78; control n = 39;
PTSD n = 39). Participants were recruited in the US between
January and June 2019 by PrecisionMed (California, US) and
Discovery Life Sciences (California, US). A comprehensive
clinical history, including clinical factors, participant
behaviours, physical comorbidities, psychiatric and
psychological comorbidities, medications, pain score and type
of pain, were collected from all participants. Formal written
informed consent was obtained from all subjects. The study
conformed to all Data Use Agreements. Participant samples
were deidentified and publicly available and are thus exempt
from the requirement of the Institutional Review Board (IRB)
approval (Exempt Category 4). General inclusion criteria:
participant signed an approved written informed consent;
male or female subject is > 18 years of age, and subject is
of any ethnic origin. General exclusion criteria: subjects <
18 years of age, evidence of neuropsychiatric disease, body
weight < 45 kg, pregnancy.

Psychological and psychiatric assessment

Clinical diagnosis of PTSD was confirmed by qualified
psychologists and/or psychiatrists using the CAPS-5. A PTSD
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checklist (PCL-5) was completed for all control participants
[39,40]. A CAPS-5 or PCL-5 score < 33 was considered negative
for PTSD [41]. A detailed description of the psychological
assessment has been described previously [38].

Clinical characteristics

Demographic and clinical history were recorded for each
participant to include, age, gender, ethnicity, BMI, pulse,
systolic blood pressure (BP), diastolic BP, behaviours (tobacco
and alcohol use, substance abuse and self-reported sleeping
habits), physical comorbidities, psychiatric and psychological
comorbidities, medications, pain score and type of pain,
and how pain interfered with their social activities and
engagement with others [38].

Statistical analysis

Statistical analysis was performed using IBM SPSS Statistics
for Windows, Version 25.0 (IBM Corp., Armonk, New York).
Continuous variables are presented as mean * standard
deviation (mean + SD). Comparisons were made using the
Mann-Whitney U test. Categorical variables are presented
as percentage (%) and were compared using a chi square (x?)
test. A p < 0.05 was considered significant.

Results

Sociodemographic and clinical factors

Study participants were age and gender matched (Table
1). No differences were observed for subject ethnicity, BMI,
pulse, or systolic BP. However, a significant difference was

noted for diastolic BP between the control group and PTSD
participants.

Participant behaviours

There were more tobacco smokers in the control group
(Table 2). Control subjects smoked more cigarettes per day
and for longer (years). Surprisingly, alcohol consumption was
not significantly different between the two groups. However,
unsurprisingly, alcohol abuse was significantly different
between control and PTSD participants (0/39 (0.0%) vs. 10/39
(25.6%), respectively).

Participant comorbidities

Clinical cases of arthritis, asthma, diabetes, and migraine
were significantly higher in the PTSD participant group (Table
3). Interestingly, of the n = 8 cases of arthritis noted for the
PTSD participants, all were female.

Psychological and psychiatric comorbidities of
the participants

Psychological and psychiatric comorbidities such as
anxiety, attention deficit disorder (ADD), bipolar disorder,
depression, panic disorder and suicidal ideation, were all
significantly higher in the PTSD participants (Table 4).

PTSDsubjects presented withmorethanonepsychological/
psychiatric comorbidity e.g., anxiety, depression, ADD (and
combinations thereof), and in many instances with multiple
physical comorbidities e.g., arthritis, asthma etc.

Table 1: Sociodemographic and clinical factors of study participants.

Control
37.1+£7.2 (n=39)
18/39 (46.2%)
16/38 (42.1%)

Clinical Factors
Age (years)
Gender (Male)

Ethnicity (Caucasian)

BMI 30.8 £8.3 (n=238)
Pulse 74.4 £10.2 (n=39)
Systolic BP 128.7+17.1(n=39)
Diastolic BP 77.3+11.1 (n=39)

PTSD p value
41.9+12.1 (n=39) 0.150
17/39 (43.6%) 0.820
23/39 (59%) 0.139
28.146.6 (n =39) 0.446
75.8+16.0 (n = 28) 0.990
129.0 + 18.3 (n = 28) 0.689
86.9+11.9 (n = 28) 0.004

Continuous variables were expressed as mean * SD or as % for categorical variables. The difference in continuous variables was analysed
using Mann-Whitney U test, while chi square (x?) test was used for categorical variables. A p < 0.05 was considered significant. BP: Blood

Table 2: Study participant behaviours.

pressure.
Behaviours Control

Smoker 24/39 (61.5%)
Cigarettes/day 8.6+9.9(n=39)

Smoking years
Alcohol

9.2+9.8 (n =39)
23/39 (59.0%)

Alcohol abuse 0/39 (0.0%)

PTSD p value
13/39 (33.3%) 0.013
2.8+7.2(n=39) 0.012
3.6+8.3(n=39) 0.003
15/39 (38.5%) 0.070
10/39 (25.6%) 0.001

Continuous variables were expressed as mean + SD or as % for categorical variables. The difference in continuous variables was analysed
using Mann-Whitney U test, while chi square (x?) test was used for categorical variables. A p < 0.05 was considered significant.
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Table 3: Study participant comorbidities.

Comorbidities Control

Acid Reflux 0/39 (0.0%)
Arthritis 1/39 (2.6%)
Asthma 0/39 (0.0%)
Diabetes 0/39 (0.0%)

0/39 (0.0%)
2/39 (5.1%)

Heart Attack/Angina
Hypercholesterolemia
5/39 (12.8%)
0/39 (0.0%)
0/39 (0.0%)
1/39 (2.6%)

Hypertension

Irritable Bowel Syndrome
Lupus

Medullary Sponge Kidney
Migraine 0/39 (0.0%)
0/39 (0.0%)

2/39 (5.1%)

Multiple Sclerosis

Musculoskeletal Injuries

Nerve Pain 0/39 (0.0%)
Oedema 0/39 (0.0%)
Skin Disorders 0/39 (0.0%)
Sleep Apnoea 0/39 (0.0%)
Stroke 0/39 (0.0%)

Thyroid Disease 1/39 (2.6%)

Ulcers 0/39 (0.0%)

A chi square (x?) test was used for categorical variables and a p < 0.05 was considered significant.

Table 4: Psychological and psychiatric comorbidities of the study participants.

Psychological and Psychiatric Comorbidities Control

Anxiety
Attention Deficit Disorder

Bipolar Disorder

Dementia, Alzheimer’s Disease

Depression

Sleep Disturbances

Obsessive Compulsion Disorder

Panic Disorder

Suicide ideation

2/39 (5.1%)
0/39 (0.0%)
0/39 (0.0%)
0/39 (0.0%)
4/39 (10.3%)
9/39 (23.1%)
0/39 (0.0%)
0/39 (0.0%)
0/39 (0.0%)

PTSD p value
1/39 (2.6%) 0.314
8/39 (20.5%) 0.013
4/39 (10.3%) 0.040
4/39 (10.3%) 0.040
1/39 (2.6%) 0.314
2/39 (5.1%) 1.000
8/39 (20.5%) 0.362
1/39 (2.6%) 0.314
1/39 (2.6%) 0.314
0/39 (0.0%) 0.314
4/39 (10.3%) 0.040
1/39 (2.6%) 0.314
6/39 (15.4%) 0.135
3/39 (7.7%) 0.077
2/39 (5.1%) 0.152
1/39 (2.6%) 0.314
2/39 (5.1%) 0.152
1/39 (2.6%) 0.314
1/39 (2.6%) 1.000
1/39 (2.6%) 0.314
PTSD p value
25/39 (64.1%) <0.001
4/39 (10.3%) 0.040
4/39 (10.3%) 0.040
1/39 (2.6%) 0.314
23/39 (59.0%) <0.001
33/39 (84.6%) <0.001
1/39 (2.6%) 0.314
11/39 (28.2%) <0.001
8/39 (20.5%) 0.003

A chi square (x?) test was used for categorical variables and a p < 0.05 was considered significant.

Sleep disturbances

Disturbances to sleep were recorded as 0 = absent; 1 =
mild/subthreshold; 2 = moderate/threshold; 3 = severe/
markedly elevated, and 4 = extreme/incapacitating.

The number of subjects that experienced SDs were
significantly different between control and PTSD participants
(9/39 (23.1%) vs. 33/39 (84.6%), respectively) (Table 4). On

average, PTSD participants self-reported a maximum of 4.8
+ 1.43 (n = 18) (range 3.5 to 9.0) hours (broken) sleep each
night. Where answers were recorded, PTSD participants self-
reported that they wakened every 1 or 2 hours throughout
the night. In all cases, PTSD participants noted that their SDs
were a direct result of the PTE that they had experienced.
The average number of hours PTSD participants self-reported
they thought that they should be sleeping ranged from 6.0 to
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Table 5: Total medications and pain scale (score) of the study participants.

Medications and Pain

Total medications!

Rating of current pain (Scale 0-10)*

Rating of pain at its worst within the last 24 hours (Scale of 0-10)*
Rating of pain at its least within the last 24 hours (Scale 0-10)*
Rating of pain on average (Scale 0-10)*

Chronic pain

Control PTSD p value
0.7+1.2 (n=39) 3.2+2.6 (n=39) <0.001
1.1+2.3 (n=39) 23+2.6(n=19) 0.174
1.4+2.6 (n=39) 3.4+31(n=19) 0.058
0.5+1.3(n=39) 1.1+1.3(n=19) 0.064
1.3+2.1(n=39) 2.7+2.5(n=19) 0.079
16/39 (41%) 14/19 (73.7%) 0.019

ta detailed list of participant medications is given in Table 8; ¥ 0-10 where 0 represents no pain, 1-3 mild pain (nagging, annoying, interfering
with activity of daily living (ADL)), 4-6 moderate pain (interferes significantly with ADL), 7-10 severe pain (disabling; unable to perform ADL).

Continuous variables were expressed as mean + SD or as % for categorical variables. The difference in continuous variables was analysed
using Mann-Whitney U test, while the chi square (x?) test was used for ordinal and categorical variables. A p < 0.05 was considered significant.

Table 6: Type of pain described by the study participants.

Type of Pain Control PTSD p value
Aching 13/39 (33.3%) 7/19 (36.8%) 0.792
Burning 1/39 (2.6%) 1/19 (5.3%) 0.597
Cramping 3/39 (7.7%) 3/19 (15.8%)  0.342
Dull 2/39 (5.1%) 2/19 (10.5%)  0.446
Exhausting 0/39 (0.0%) 2/19(10.5%)  0.103
Gnawing 0/39 (0.0%) 1/19 (5.3%) 0.148
Miserable 2/29 (5.1%) 1/19 (5.3%) 0.983
Nagging 4/39 (10.3%) 6/19 (31.6%) 0.044
Numb 1/39 (2.6%) 0/19 (0.0%) 0.481
Penetrating 2/39 (5.1%) 3/19 (15.8%) 0.175
Radiating 2/39 (5.1%) 5/19 (26.3%)  0.020
Sharp 3/39 (7.7%) 6/19 (31.6%)  0.018
Shooting 5/39 (12.8%) 1/19 (5.3%) 0.375
Squeezing 1/39 (2.6%) 0/19 (0.0%) 0.481
Stabbing 2/39 (5.1%) 3/19 (15.8%) 0.175
Tender 0/39 (0.0%) 2/19 (10.5%) | 0.103
Throbbing 4/39 (10.3%) 0/19 (0.0%) 0.148
Tiring 0/39 (0.0%) 2/19 (10.5%) | 0.103
Unbearable 3/39 (7.7%) 0/19 (0.0%) 0.214

A chi square (x?) test was used for categorical variables and a p < 0.05
was considered significant.

9.0(7.68 £0.61 (n =14)) hours per night. This information was
not recorded for the control group.

Participant total medications and pain score

PTSD participants were prescribed significantly more
medications (Table 5). Almost 75% of PTSD subjects reported
chronic pain (i.e., pain of duration > 1 month): lower back
pain (7/19 (36.8%) vs. 2/39 (5.1%)); neck pain (4/19 (21.1%)
vs. 1/39 (2.6%)); knee pain (5/19 (26.3%) vs. 6/39 (15.4%));
shoulder pain (1/19 (5.3%) vs. 1/39 (2.6%)); finger and toe
pain (1/19 (5.3%) vs. 0/39 (0.0%)); arm pain (1/19 (5.3%) vs.
0/39 (0.0%)); feet and ankle pain (1/19 (5.3%) vs. 2/39 (5.1%));
head pain (1/19 (5.3%) vs. 1/39 (2.6%)); hip pain (0/19 (0.0%)

vs. 1/39 (2.6%)) and tongue pain (1/19 (5.3%) vs. 0/19 (0.0%)),
PTSD vs. control, respectively. However, when participants
were asked to rate their pain for the past 24 hours; pain at
its worst and least (scale 0-10 where 0 represents no pain,
1-3 mild pain (nagging, annoying, interfering with activity of
daily living (ADL)), 4-6 moderate pain (interferes significantly
with ADL), 7-10 severe pain (disabling; unable to perform
ADL), no significant differences were observed between the
PTSD participants and the control subjects. Albeit there was
a trend in the PTSD participants to report higher ADL levels
of pain. Furthermore, when participants were asked to rate
their current pain and their pain on average (0 = no pain; 10
= extreme pain), there was also no significant differences
between the PTSD participants and the control subjects.

Type of pain described by study participants

The type of pain(s) described by the study participants
are noted in Table 6. Nagging, radiating, and sharp pain were
significantly different between the control and the PTSD
participants.

Participant pain noted during the previous 24
hours that interfered with both social activities
and engagement with others

Study participants were asked to describe, during the past
24 hours, how pain had interfered with their social activities
and engagement with others (0 = does not interfere; 10
= completely interferes) (Table 7). Over 50% of the PTSD
participants noted that pain interfered with their general
activity, mood, normal work, engagement with others, and
their enjoyment of life.

Prescribed and over the counter medication
classes

The main categories of medications that were prescribed
for the study participants included antidepressants/
antipsychotics, antianxiety and pain relief medication(s).
A detailed list of medication (type) prescribed for each
participant is described in Table 8 and Supplementary 1. Many
of the prescription medications were also used to ameliorate
SDs, and there was significant overlap in their diagnostic use.
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Table 7: Pain noted during the previous 24 hours that interfered with study participants’ social activities and their engagement with others.

Pain Interference Control PTSD p value
General Activity 10/39 (25.6%) 11/19 (57.9%) 0.016
Mood 10/39 (25.6%) 12/19 (63.2%) 0.006
Walking ability 10/39 (25.6%) 9/19 (47.4%) 0.098
Normal work 9/39 (23.1%) 11/19 (57.9%) 0.009
Relations with other people 7/39 (17.9%) 10/19 (52.6%) 0.006
Enjoyment of life 10/39 (25.6%) 12/19 (63.2%) 0.006
A chi square (x?) test was used for categorical variables and a p < 0.05 was considered significant.
Table 8: Prescribed and over the counter medication(s) classes for study participants.
Medications Control PTSD p value
Alcohol withdrawal/substance abuse 0/39 (0.0%) 1/39 (2.6%) 0.314
Antibiotics 0/39 (0.0%) 3/39 (7.7%) 0.077
Anticoagulant 0/39 (0.0%) 1/39 (2.6%) 0.314
Antihistamine 0/39 (0.0%) 4/39 (10.3%) 0.040
Antihypertensive 4/38 (10.5%) 10/39 (25.6%) 0.086
Anxiety 0/39 (0.0%) 6/39 (15.4%) 0.011
Asthma 0/39 (0.0%) 2/39 (5.1%) 0.152
Autoimmune 0/39 (0.0%) 2/39 (5.1%) 0.152
Bipolar disorder/schizophrenia 0/39 (0.0%) 7/39 (17.9%) 0.006
Depression 0/39 (0.0%) 7/39 (17.9%) 0.006
Diabetes 0/39 (0.0%) 4/39 (10.3%) 0.040
Diuretic 0/39 (0.0%) 1/39 (2.6%) 0.314
Hormone 3/39 (7.7%) 0/39 (0.0%) 0.077
Migraine 0/39 (0.0%) 2/39 (5.1%) 0.152
Muscle relaxant 1/39 (2.6%) 4/39 (11.4%) 0.165
Nicotine substitute 0/39 (0.0%) 1/39 (2.6%) 0.314
Pain relief 6/39 (15.4%) 17/39 (43.6%) 0.006
PPI 1/39 (2.6%) 1/39 (2.6%) 1.000
Sedative 0/39 (0.0%) 7/39 (17.9%) 0.006
SSRI 4/39 (11.4%) 23/39 (59.0%) <0.001
Statin 1/39 (2.6%) 3/39 (7.7%) 0.305
Steroid 1/39 (2.6%) 0/39 (0.0%) 0.314
Thyroid 0/39 (0.0%) 1/39 (2.6%) 0.314
Vitamins and supplements 4/39 (11.4%) 1/39 (2.6%) 0.165

SSRI: Selective serotonin reuptake inhibitor; PPI: Proton pump inhibitor.

A chi square (x?) test was used for categorical variables and a p < 0.05 was considered significant

Exposure type (trauma)

PTSD participants were asked to complete a Life Events
Checklist and describe what happened and trauma type
(whether experienced, witnessed, learned about, or exposed
to aversive details). In addition, the participants were also
asked to indicate if their experience was a threat to life,
serious injury or sexual violence, or combination(s) thereof.
Almost all PTSD participants (38/39 (97.4%)) indicated that
they had directly experienced the trauma; 12/39 (30.8%) also

witnessed the event; 32/38 (84.2%) indicated a threat to their
life; 31/37 (83.8%) suffered serious injury, and 16/37 (43.2%)
were subjected to sexual violence.

When the CAPS-5 scores (indicative of PTSD symptom
severity) were compared, there was no significant difference
where the subject indicated that their experience and/or
witnessed-trauma was a threat to life (45.5 + 10.8 (n = 32)
vs. 41.7 £ 1.5 (n = 6)), serious injury (42.0 + 4.3 (n = 31) vs.
45.7 +10.7 (n = 6)), or sexual violence (45.9 + 11.8 (n = 16) vs.
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44.0 + 7.5 (n = 21)). Furthermore, there was no difference in
the CAPS-5 score by gender (46.3 + 12.0 (n=17) vs. 43.6 £ 7.9
(n = 22), male vs. female, respectively); we have previously
reported similar results [11].

Discussion

PTSD is a debilitating psychiatric condition which can
follow a potentially traumatising event (PTE) and it is
estimated that approximately one third of those exposed
to a PTE will develop PTSD; with the majority remaining
psychologically well [6]. However, the pathophysiology of
the condition and heterogeneous nature of the pathology
make diagnosis and treatment challenging for the attending
physician. Unfortunately, there is no ‘one size’ fits all for PTSD
subjects.

The aim of this pilot study was to investigate the
relationship between clinical, sociodemographic factors
and comorbidities of PTSD, such as SDs and chronic pain, to
identify characteristics and behaviours that could be targeted
for therapeutic interventional modalities. It is common to see
higher rates of physical comorbidities with individuals who
have PTSD. Therefore, it was unsurprising that in this study,
PTSD participants presented with more cases of arthritis,
diabetes, asthma, and migraine.

An intriguing finding from the study was that the resting
diastolic BP was higher for individuals with PTSD, indicating
that the pressure when the heart rests between beats was
higher than in control subjects. This could suggest that
individuals with PTSD do not have the same relaxation
system and ability to rest/decompress. Moreover, these
individuals may stay at a heightened level of activation
(some individuals with PTSD have difficulty controlling their
anger and regulating their mood). This heightened level of
activation may have longer term negative implications for
their health, taxing their system, and impacting their ability
to relax enough to sleep. For example, research has shown
that it is difficult to initiate sleep when a potential threat is
present (or perceived), and this may be an indicator of the
heightened hyperarousal experienced by individuals with
PTSD [26,42,43]. Furthermore, it has also been suggested
that improving sleep quality could counteract the elevated
diastolic BP and act as a potential intervention for subjects
with PTSD [43]. Elevated diastolic BP can also impact the
PTSD subject’s sensation/perception of pain, given that the
system is already exhausted [44] and therefore could be more
sensitive to impact pain thresholds; in other words, just as
we may be more irritable when hungry or tired, imagine how
pain could be perceived on an already “exhausted/taxed”
nervous system?

Stress and tension migraines are common in individuals
with PTSD [45,46], in alignment with increased tension, and
hyperarousal within the body. As a result, many individuals
with PTSD are prescribed B-blockers (such as atenolol or
propranolol) to lower BP to ameliorate migraines. This may
be one of the reasons why there were more anti-hypertensive
medications prescribed for the PTSD participants.

Interestingly, in this study there were also significantly
more asthmatics in the PTSD participant cohort. Previous

studies have reported a link between asthma and PTSD [47].
Moreover, recent research by Allgire, et al. [48] also found
that ‘peripheral immune-brain pathways may translate
asthma inflammation to PTSD.’

Alcohol consumption was not significantly different
between groups. However, alcohol abuse was significantly
different between the control and PTSD subjects. Individuals
with PTSD are known to abuse alcohol, using it as a self-
medication strategy to relax/cope with anxiety, and to
initiate sleep [26]. Additionally, alcohol can serve as a
REM suppressant, which can contribute to a reduction in
nightmares temporarily, but also reduces the ability for
the brain to engage in the useful parts of REM sleep for
memory consolidation and other cognitive functions which
can perpetuate PTSD and impair response to treatment,
such as prolonged exposure (PE) and cognitive processing
therapy [27,28]. Consequently, improving sleep quality and
reducing pain, and perceptions of pain in PTSD subjects, may
influence alcohol usage and improve treatment adherence
and potential outcomes.

Contrary to previous studies, there were more tobacco
smokers in the control group and control subjects smoked
more cigarettes per day and for longer (years). In a meta-
analysis of 29 studies, subjects with PTSD were almost 22%
more likely to smoke [49].

As expected, this research confirmed previous findings
that individuals with PTSD have significant rates of
comorbidity with other psychological/psychiatric conditions.
For many, there are questions as to which onset first and
which contributed to the development of the other. What is
important to note is that emerging research is finding that
when treating SDs, symptoms of depression, anxiety, and PTSD
(as well as other conditions), mental health providers can also
significantly reduce other risk factors. Such considerations
will be important for treatment intervention planning.

While individuals with PTSD may have equal levels of pain
to controls, their perception of pain is not significantly higher.
However, almost 21% of PTSD participants reported arthritis
as comorbidity. This may be related to the type of pain
described by the PTSD participants i.e., nagging, radiating
and sharp. Furthermore, this may also explain how their
perception of pain interferes with their social activities and
activity engagement with others.

Given the amount of inflammation and stress that PTSD
participants nervous systems are under, research shows that
the perception of pain is higher when the body is under higher
levels of stress. For example, research by Defrin, et al. [50]
found thatindividuals with PTSD had a hypersensitivity to pain.
This aligns with current theories that individuals with PTSD
are hypervigilant, constantly examining their environment, as
well as their personal experiences to detect potential threats;
consequently, they are hyper-attuned to their bodies and
will perceive any changes (including negative pain) at lower
thresholds. This has significant treatment implications as it
can contribute to broader sensory perception implications
that canimpactin vivo exposures common for PE treatment as
well as memories perpetuating PTSD and serving as triggers.
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While there were no differences in CAPS-5 scores for
trauma type, symptom presentation and comorbidities
did exist. Better understanding of differences in symptom
presentation is especially relevant when determining which
type of therapeutic intervention to utilize [24]. For example,
finding that individuals who directly experience a PTE are
more likely to have nightmares, could lend itself to a provider
selecting imagery rehearsal therapy as the treatment of choice
versus learning that individuals who witness PTE’s are more
prone to insomnia symptoms, hence lending to utilization of
CBT strategies. Furthermore, recognizing that individuals with
chronic pain may experience relief from progressive muscle
relaxation (PMR) strategies to relieve tension, which can also
lead to greater relaxation and higher likelihood to fall asleep,
a provider can then teach these strategies and recommend
a patient/client use them as part of their night-time routine
[51]. PMR can also be a relevant grounding strategy to clear
the mind and increase mindfulness focusing on the physical
body to quiet the mind [51].

In conclusion, the results from this study would support
the idea that managing SDs, and chronic pain are important
strategies for ameliorating PTSD symptoms and, as such, SDs
and chronic pain should be potential targets for therapeutic
intervention. Providing treatment to target lowering of BP
through medication or relaxation techniques may also be
important in dealing with the perception of pain and pain
hypersensitivity in individuals with PTSD. Increasing our
understanding of how an individual’s experience, and their
diagnosis of PTSD is unique to them will help the clinician/
therapist to provide more targeted and personalised
treatment.

Limitations of the Current Work

The main limitation of the study includes (a) The small
sample size of participants; (b) Potential recall bias (previous
exposure to trauma and the participants ability to recall may
be unreliable and/or exaggerated; (c) Cause and effect (an
association between PTSD and possible trauma does not
necessarily mean one factor caused the other; (d) Sampling
bias (the cases and controls recruited for the study may not
truly be representative).

Data Availability Statement

The raw data supporting the conclusions of this article will
be made available by the authors without undue reservation.

Ethics Statement

Formal written informed consent was obtained from
all study participants. The study conformed to all Data Use
Agreements. Participant samples were deidentified and
publicly available and are thus exempt from the requirement
of the Institutional Review Board (IRB) approval (Exempt
Category 4).

Author Contributions

The authors confirm contribution to the paper as follows;
study conception and design: MWR, CNR, PF, and JVL; data
collection: MWR, JW, and MJK; analysis and interpretation of

results: MWR, JW, and MM; and draft preparation: MWR, JW,
MJK, MM, and PF. All authors contributed to the article and
approved the submitted version.

Supplementary Material

The supplementary material for this article can be found
online at:

Disclosures

None declared.

Conflict of Interest

MWR, JW, MIK, CR and JVL are paid employees of Randox
Laboratories Ltd but hold no shares in the Company. PF is the
Managing Director and owner of Randox Laboratories Ltd, a
privately-owned company.

Acknowledgments

The authors would like to thank the individuals who gave
their time and consent to take part in the study.

References

1. Harvey AG, Bryant RA (1998) The relationship between acute
stress disorder and posttraumatic stress disorder: A prospective
evaluation of motor vehicle accident survivors. J Consult Clin
Psychol 507-512.

2. OIff M (2017) Sex and gender differences in post-traumatic
stress disorder: An update. Eur J Psychotraumatol 8: 1351204.

3. Llancaster CL, Teeters JB, Gros DF, et al. (2016) Posttraumatic
stress disorder: Overview of evidence-based assessment and
treatment. J Clin Med 5: 105.

4. Sherin JE, Nemeroff CB (2011) Post-traumatic stress disorder:
The neurobiological impact of psychological trauma. Dialogues
Clin Neurosci 13: 263-278.

5. Hayes JP, VanElzakker MB, Shin LM (2012) Emotion and
cognition interactions in PTSD: A review of neurocognitive and
neuroimaging studies. Front Integr Neurosci 6: 89.

6. Galatzer-Levy IR, Huang SH, Bonanno GA (2018) Trajectories of
resilience and dysfunction following potential trauma: A review
and statistical evaluation. Clin Psychol Rev 63: 41-55.

7. Westphal M, Olfson M, Gameroff MJ, et al. (2011) Functional
impairment in adults with past posttraumatic stress disorder:
Findings from primary care. Depress Anxiety 28: 686-695.

8. Defrin R, Schreiber S, Ginzburg K (2015) Paradoxical pain
perception in posttraumatic stress disorder: The unique role of
anxiety and dissociation. J Pain 16: 961-970.

9. Kind S, Otis JD (2019) The interaction between chronic pain and
PTSD. Curr Pain Headache Rep 23: 19.

10. Martin-Soelch C, Schnyder U (2019) Editorial: Resilience and
vulnerability factors in response to stress. Front Psychiatry 10: 732.

11. Ruddock MW, Watt J, Kurth MJ (2022) Post-traumatic stress
disorder: Identifying potential differences in participant
response to CAPS-5 life events checklist questionnaire based on
gender. J Depress Anxiety Disord 4: 127-131.

12. Vandrey R, Babson KA, Herrmann ES, et al. (2014) Interactions
between disordered sleep, post-traumatic stress disorder, and
substance use disorders. Int Rev Psychiatry 26: 237-247.

Ruddock et al. J Depress Anxiety Disord 2023, 5(1):141-150

Open Access | Page 148 |


https://pubmed.ncbi.nlm.nih.gov/9642889/
https://pubmed.ncbi.nlm.nih.gov/9642889/
https://pubmed.ncbi.nlm.nih.gov/9642889/
https://pubmed.ncbi.nlm.nih.gov/9642889/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5632782/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5632782/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5126802/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5126802/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5126802/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3182008/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3182008/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3182008/
https://pubmed.ncbi.nlm.nih.gov/23087624/
https://pubmed.ncbi.nlm.nih.gov/23087624/
https://pubmed.ncbi.nlm.nih.gov/23087624/
https://pubmed.ncbi.nlm.nih.gov/29902711/
https://pubmed.ncbi.nlm.nih.gov/29902711/
https://pubmed.ncbi.nlm.nih.gov/29902711/
https://pubmed.ncbi.nlm.nih.gov/21681868/
https://pubmed.ncbi.nlm.nih.gov/21681868/
https://pubmed.ncbi.nlm.nih.gov/21681868/
https://www.sciencedirect.com/science/article/abs/pii/S1526590015007579
https://www.sciencedirect.com/science/article/abs/pii/S1526590015007579
https://www.sciencedirect.com/science/article/abs/pii/S1526590015007579
https://pubmed.ncbi.nlm.nih.gov/31781875/
https://pubmed.ncbi.nlm.nih.gov/31781875/
https://pubmed.ncbi.nlm.nih.gov/31749715/
https://pubmed.ncbi.nlm.nih.gov/31749715/
https://scholars.direct/Articles/depression-and-anxiety/jdad-4-018.php?jid=depression-and-anxiety
https://scholars.direct/Articles/depression-and-anxiety/jdad-4-018.php?jid=depression-and-anxiety
https://scholars.direct/Articles/depression-and-anxiety/jdad-4-018.php?jid=depression-and-anxiety
https://scholars.direct/Articles/depression-and-anxiety/jdad-4-018.php?jid=depression-and-anxiety
https://pubmed.ncbi.nlm.nih.gov/24892898/
https://pubmed.ncbi.nlm.nih.gov/24892898/
https://pubmed.ncbi.nlm.nih.gov/24892898/

Citation: Ruddock MW, Watt J, Kurth MJ, et al. (2023) Sleep Disturbances and Chronic Pain as Potential Indicators for Therapeutic Intervention
in Subjects with Post-Traumatic Stress Disorder. J Depress Anxiety Disord 5(1):141-150

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27

28.

29.

30.

31.

Lancel M, van Marle HJF, Van Veen MM, et al. (2021) Disturbed
sleep in PTSD: Thinking beyond nightmares. Front Psychiatry 12:
767760.

Aaron R, Noel M, Dudeney J, et al. (2019) The role of sleep quality
on the relationship between posttraumatic stress symptoms and
pain in women. J Behav Med 42: 924-933.

Lies J, Jones L, Ho R (2019) The management of post-traumatic
stress disorder and associated pain and sleep disturbance in
refugees. B J Psych Advances 25: 196-206.

Miller MB, DiBello AM, Carey KB, et al. (2017) Insomnia severity
as a mediator of the association between mental health
symptoms and alcohol use in young adult veterans. Drug Alcohol
Depend 177: 221-227.

Angkaw AC, Haller M, Pittman JOE, et al. (2015) Alcohol-related
consequences mediating PTSD symptoms and mental health-
related quality of life in OEF/OIF combat veterans. Mil Med 180:
670-675.

Khantzian EJ (1997) The self-medication hypothesis of substance
use disorders: A reconsideration and recent applications. Harv
Rev Psychiatry 4: 231-244.

den Velde WO, Aarts PGH, Falger PRJ, et al. (2002) Alcohol
use, cigarette consumption and chronic post-traumatic stress
disorder. Alcohol Alcohol 37: 355-361.

Vowles KE, Schmidt ZS, Ford CG (2022) Opioid and alcohol
misuse in veterans with chronic pain: A risk screening study. J
Pain 23: 1790-1798.

(2019) How Common is PTSD in Adults? - PTSD: National Center
for PTSD.

Kilpatrick DG, Resnick HS, Milanak ME, et al. (2013) National
estimates of exposure to traumatic events and PTSD prevalence
using DSM-IV and DSM-5 criteria. J Trauma Stress 26: 537-547.

Seelig AD, Jacobson IG, Smith B, et al. (2010) Sleep patterns
before, during, and after deployment to Iraq and Afghanistan.
Sleep 33: 1615-1622.

Miller KE, Brownlow JA, Gehrman PR (2020) Sleep in PTSD:
treatment approaches and outcomes. Curr Opin Psychol 34: 12.

Milanak ME, Zuromski KL, Cero |, et al. (2019) Traumatic event
exposure, posttraumatic stress disorder, and sleep disturbances
in a National Sample of U.S. adults. J Trauma Stress 32: 14-22.

Babson KA, Feldner MT (2010) Temporal relations between
sleep problems and both traumatic event exposure and PTSD:
A critical review of the empirical literature. J Anxiety Disord 24:
1-15.

. Pace-Schott EF, Germain A, Milad MR (2015) Sleep and REM

sleep disturbance in the pathophysiology of PTSD: The role of
extinction memory. Biol Mood Anxiety Disord 5: 3.

Ross RJ(2014) The changing REM sleep signature of posttraumatic
stress disorder. Sleep 37: 1281-1282.

Koren D, Arnon |, Lavie P, et al. (2002) Sleep complaints as early
predictors of posttraumatic stress disorder: A 1-year prospective
study of injured survivors of motor vehicle accidents. Am J
Psychiatry 159: 855-857.

Payne JD, Nadel L (2004) Sleep, dreams, and memory
consolidation: The role of the stress hormone cortisol. Learn
Mem 11: 671-678.

Van Liempt S, Van Zuiden M, Westenberg H, et al. (2013) Impact

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

of impaired sleep on the development of PTSD symptoms in
combat veterans: A prospective longitudinal cohort study.
Depress Anxiety 30: 469-474.

Lipinska G, Baldwin DS, Thomas KGF (2016) Pharmacology for
sleep disturbance in PTSD. Hum Psychopharmacol 31: 156-163.

Shipherd JC, Beck JG, Hamblen JL, et al. (2003) A preliminary
examination of treatment for posttraumatic stress disorder in
chronic pain patients: A case study. J Trauma Stress 16: 451-457.

Asmundson GJG, Bonin MF, Frombach IK, et al. (2000) Evidence
of a disposition toward fearfulness and vulnerability to
posttraumatic stress in dysfunctional pain patients. Behav Res
Ther 38: 801-812.

Rometsch-Ogioun El Sount C, Windthorst P, Denkinger J, et
al. (2019) Chronic pain in refugees with posttraumatic stress
disorder (PTSD): A systematic review on patients’ characteristics
and specific interventions. J Psychosom Res 118: 83-97.

Hickling EJ, Blanchard EB (1992) Post-traumatic stress disorder
and motor vehicle accidents. J Anxiety Disord 6: 285-291.

de Vries V, de Jong AEE, Hofland HWC, et al. (2021) Pain and
posttraumatic stress symptom clusters: A cross-lagged study.
Front Psychol 12: 669231.

Maguire D, Watt J, Armour C, et al. (2021) Post-traumatic
stress disorder: A biopsychosocial case-control study
investigating peripheral blood protein biomarkers. Biomarkers
in Neuropsychiatry 5: 100042.

Weathers FW, Litz BT, Keane TM, et al. (2013) The PTSD Checklist
for DSM-5 (PCL-5). Natl Cent PTSD.

Ibrahim H, Ertl V, Catani C, et al. (2018) The validity of
Posttraumatic Stress Disorder Checklist for DSM-5 (PCL-5)
as screening instrument with Kurdish and Arab displaced
populations living in the Kurdistan region of Iraq. BMC Psychiatry
18: 259.

Weathers FW, Bovin MJ, Lee DJ, et al. (2018) The clinician-
administered PTSD scale for DSM-5 (CAPS-5): Development
and initial psychometric evaluation in military veterans. Psychol
Assess 30: 383-395.

Richards A, Kanady JC, Neylan TC (2020) Sleep disturbance in
PTSD and other anxiety-related disorders: An updated review of
clinical features, physiological characteristics, and psychological
and neurobiological mechanisms. Neuropsychopharmacology
45:55-73.

McCubbin JA, Zinzow HM, Hibdon MA, et al. (2016) Subclinical
posttraumatic stress disorder symptoms: Relationships with
blood pressure, hostility, and sleep. Cardiovasc Psychiatry
Neurol 2016: 4720941.

Sacco M, Meschi M, Regolisti G, et al. (2013) The relationship
between blood pressure and pain. J Clin Hypertens (Greenwich)
15: 600-605.

Peterlin BL, Nijjar SS, Tietjen GE (2011) Post-traumatic stress
disorder and migraine: Epidemiology, sex differences, and
potential mechanisms. Headache 51: 860-868.

Friedman LE, Aponte C, Perez Hernandez R, et al. (2017) Migraine
and the risk of post-traumatic stress disorder among a cohort of
pregnant women. J Headache Pain 18: 67.

Hung YH, Cheng CM, Lin WC, et al. (2019) Post-traumatic stress
disorder and asthma risk: A nationwide longitudinal study.
Psychiatry Res 276: 25-30.

Ruddock et al. J Depress Anxiety Disord 2023, 5(1):141-150

Open Access | Page 149 |


https://pubmed.ncbi.nlm.nih.gov/23389990/
https://pubmed.ncbi.nlm.nih.gov/23389990/
https://pubmed.ncbi.nlm.nih.gov/23389990/
https://pubmed.ncbi.nlm.nih.gov/26856810/
https://pubmed.ncbi.nlm.nih.gov/26856810/
https://pubmed.ncbi.nlm.nih.gov/14584629/
https://pubmed.ncbi.nlm.nih.gov/14584629/
https://pubmed.ncbi.nlm.nih.gov/14584629/
https://pubmed.ncbi.nlm.nih.gov/10937428/
https://pubmed.ncbi.nlm.nih.gov/10937428/
https://pubmed.ncbi.nlm.nih.gov/10937428/
https://pubmed.ncbi.nlm.nih.gov/10937428/
https://pubmed.ncbi.nlm.nih.gov/30078503/
https://pubmed.ncbi.nlm.nih.gov/30078503/
https://pubmed.ncbi.nlm.nih.gov/30078503/
https://pubmed.ncbi.nlm.nih.gov/30078503/
https://pubmed.ncbi.nlm.nih.gov/34135828/
https://pubmed.ncbi.nlm.nih.gov/34135828/
https://pubmed.ncbi.nlm.nih.gov/34135828/
https://www.sciencedirect.com/science/article/pii/S2666144621000137
https://www.sciencedirect.com/science/article/pii/S2666144621000137
https://www.sciencedirect.com/science/article/pii/S2666144621000137
https://www.sciencedirect.com/science/article/pii/S2666144621000137
https://www.ptsd.va.gov/professional/assessment/adult-sr/ptsd-checklist.asp
https://www.ptsd.va.gov/professional/assessment/adult-sr/ptsd-checklist.asp
https://pubmed.ncbi.nlm.nih.gov/30115040/
https://pubmed.ncbi.nlm.nih.gov/30115040/
https://pubmed.ncbi.nlm.nih.gov/30115040/
https://pubmed.ncbi.nlm.nih.gov/30115040/
https://pubmed.ncbi.nlm.nih.gov/30115040/
https://pubmed.ncbi.nlm.nih.gov/28493729/
https://pubmed.ncbi.nlm.nih.gov/28493729/
https://pubmed.ncbi.nlm.nih.gov/28493729/
https://pubmed.ncbi.nlm.nih.gov/28493729/
https://pubmed.ncbi.nlm.nih.gov/31443103/
https://pubmed.ncbi.nlm.nih.gov/31443103/
https://pubmed.ncbi.nlm.nih.gov/31443103/
https://pubmed.ncbi.nlm.nih.gov/31443103/
https://pubmed.ncbi.nlm.nih.gov/31443103/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4925987/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4925987/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4925987/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4925987/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8033897/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8033897/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8033897/
https://pubmed.ncbi.nlm.nih.gov/21592096/
https://pubmed.ncbi.nlm.nih.gov/21592096/
https://pubmed.ncbi.nlm.nih.gov/21592096/
https://pubmed.ncbi.nlm.nih.gov/28685258/
https://pubmed.ncbi.nlm.nih.gov/28685258/
https://pubmed.ncbi.nlm.nih.gov/28685258/
https://pubmed.ncbi.nlm.nih.gov/30991276/
https://pubmed.ncbi.nlm.nih.gov/30991276/
https://pubmed.ncbi.nlm.nih.gov/30991276/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8654347/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8654347/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8654347/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6813767
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6813767
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6813767
https://www.cambridge.org/core/services/aop-cambridge-core/content/view/C8FE8994325B22D5A444FF0719F1FBC3/S2056467819000070a.pdf
https://www.cambridge.org/core/services/aop-cambridge-core/content/view/C8FE8994325B22D5A444FF0719F1FBC3/S2056467819000070a.pdf
https://www.cambridge.org/core/services/aop-cambridge-core/content/view/C8FE8994325B22D5A444FF0719F1FBC3/S2056467819000070a.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5536856/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5536856/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5536856/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5536856/
https://pubmed.ncbi.nlm.nih.gov/12107038/
https://pubmed.ncbi.nlm.nih.gov/12107038/
https://pubmed.ncbi.nlm.nih.gov/12107038/
https://pubmed.ncbi.nlm.nih.gov/35753662/
https://pubmed.ncbi.nlm.nih.gov/35753662/
https://pubmed.ncbi.nlm.nih.gov/35753662/
https://pubmed.ncbi.nlm.nih.gov/24151000/
https://pubmed.ncbi.nlm.nih.gov/24151000/
https://pubmed.ncbi.nlm.nih.gov/24151000/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2982731/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2982731/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2982731/
https://pubmed.ncbi.nlm.nih.gov/31541965/
https://pubmed.ncbi.nlm.nih.gov/31541965/
https://pubmed.ncbi.nlm.nih.gov/30702778/
https://pubmed.ncbi.nlm.nih.gov/30702778/
https://pubmed.ncbi.nlm.nih.gov/30702778/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2795058/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2795058/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2795058/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2795058/
https://pubmed.ncbi.nlm.nih.gov/26034578/
https://pubmed.ncbi.nlm.nih.gov/26034578/
https://pubmed.ncbi.nlm.nih.gov/26034578/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4096196/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4096196/
https://pubmed.ncbi.nlm.nih.gov/11986142/
https://pubmed.ncbi.nlm.nih.gov/11986142/
https://pubmed.ncbi.nlm.nih.gov/11986142/
https://pubmed.ncbi.nlm.nih.gov/11986142/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC534695/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC534695/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC534695/
https://pubmed.ncbi.nlm.nih.gov/23389990/

Citation: Ruddock MW, Watt J, Kurth MJ, et al. (2023) Sleep Disturbances and Chronic Pain as Potential Indicators for Therapeutic Intervention
in Subjects with Post-Traumatic Stress Disorder. J Depress Anxiety Disord 5(1):141-150

48. Allgire E, McAlees JW, Lewkowich IP, et al. (2021) Asthma and 50. Defrin R, Ginzburg K, Solomon Z, et al. (2008) Quantitative
posttraumatic stress disorder (PTSD): Emerging links, potential testing of pain perception in subjects with PTSD--implications for
models and mechanisms. Brain Behav Immun 97: 275-285. the mechanism of the coexistence between PTSD and chronic

in. Pain 138: 450-459.
49. van den Berk-Clark C, Secrest S, Walls J, et al. (2018) Association pain. Fain

between posttraumatic stress disorder and lack of exercise, poor ~ 51. Libby DJ, Pilver CE, DesaiR (2012) Complementary and alternative
diet, obesity, and co-occuring smoking: A systematic review and medicine in VA specialized PTSD treatment programs. Psychiatr
meta-analysis. Health Psychol 37: 407-416. Serv 63: 1134-1136.

DOI: 10.36959/362/486

Copyright: © 2023 Ruddock MW, et al. This is an open-access article distributed under the terms O
of the Creative Commons Attribution License, which permits unrestricted use, distribution, and ': SCHOLARS.DIRECT
reproduction in any medium, provided the original author and source are credited.

Ruddock et al. J Depress Anxiety Disord 2023, 5(1):141-150 Open Access | Page 150 |


https://pubmed.ncbi.nlm.nih.gov/18585862/
https://pubmed.ncbi.nlm.nih.gov/18585862/
https://pubmed.ncbi.nlm.nih.gov/18585862/
https://pubmed.ncbi.nlm.nih.gov/18585862/
https://pubmed.ncbi.nlm.nih.gov/23117511/
https://pubmed.ncbi.nlm.nih.gov/23117511/
https://pubmed.ncbi.nlm.nih.gov/23117511/
https://pubmed.ncbi.nlm.nih.gov/34107349/
https://pubmed.ncbi.nlm.nih.gov/34107349/
https://pubmed.ncbi.nlm.nih.gov/34107349/
https://pubmed.ncbi.nlm.nih.gov/29698016/
https://pubmed.ncbi.nlm.nih.gov/29698016/
https://pubmed.ncbi.nlm.nih.gov/29698016/
https://pubmed.ncbi.nlm.nih.gov/29698016/

	Title
	Abstract
	Keywords
	Introduction
	Materials and Methods 
	Study participants 
	Psychological and psychiatric assessment 
	Clinical characteristics 
	Statistical analysis 

	Results
	Sociodemographic and clinical factors 
	Participant behaviours 
	Participant comorbidities 
	Psychological and psychiatric comorbidities of the participants 
	Sleep disturbances 
	Participant total medications and pain score 
	Type of pain described by study participants 
	Participant pain noted during the previous 24 hours that interfered with both social activities and 
	Prescribed and over the counter medication classes 
	Exposure type (trauma) 

	Discussion
	Limitations of the Current Work 
	Data Availability Statement 
	Ethics Statement 
	Author Contributions 
	Supplementary Material 
	Disclosures
	Conflict of Interest 
	Acknowledgments
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6
	Table 7
	Table 8
	References
	Supplementary 1

