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ABSTRACT

Background: Posttraumatic stress disorder (PTSD) is a psychiatric disorder that may occur after
experiencing or withessing a traumatic event. PTSD is characterized by physiological symptoms such as
sleep disturbances and hyperarousal. One understudied symptom in PTSD patients is chronic pain (CP).
Acute pain can lead to CP when it persists beyond adaptation. The interconnection between stress and
pain has been well-established in fields of neuroscience and psychology, though we still do not fully
understand the nature of this clinical relationship.

Methods: In the current retrospective cohort study, we use a sample of patients with PTSD and CP
through a database of numerous healthcare organizations called TriNetX. We compare the reported pain
severity rating between three groups: those with PTSD and no CP, those with CP and no PTSD, and
those with comorbid PTSD and CP. The summary data was compared using a one-way analysis of
variance with the Welch statistic.

Results: The average reported pain severity was significantly different betweenall three groups (F(2,
21288)=279.80, p < .001). The patients with comorbid PTSD and CP reported the highest average pain
severity, followed by patients with only CP and then patients with only PTSD.

Conclusion: Our results demonstrate a need to further investigate the complex relationship between
PTSD and CP. The higher average pain severity in patients with both disorders suggest that integrated

pain management and mental health interventions must be prioritized in this population.

Key Words: Chronic pain; post-traumatic stress disorder; anxiety disorder; trauma, psychological; pain

severity; retrospective cohort study; pain management; mental health comorbidities.
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INTRODUCTION

Pain is defined as an unpleasant sensory and emotional experience often due to tissue damage. Often,
pain is an adaptive experience to let the body know of this damage. However, pain can turn into chronic
pain when it persists beyond adaptation. Chronic pain is frequently comorbid with other medical and
psychiatric problems.

Posttraumatic stress disorder (PTSD) is a psychiatric disorder that may occur after experiencing or
witnessing a traumatic event. Symptoms of PTSD include panic attacks, avoidance of triggers of the
event, sleep disturbances, hyperarousal, and irritability. PTSD is often comorbid with other psychiatric

disorders, mainly depression and substance use disorders, as reviewed by Morasco et al. (2013).1

A number of studies have documented the comorbidity and mutual maintenance between chronic pain
and PTSD.Z* In several cohorts of veterans, those diagnosed with PTSD had higher pain severity, pain
interference, and pain catastrophizing than those without PTSD.5 ¢ In a meta-analysis of studies from
1995 to 2016, PTSD prevalence was about 20% among patients with widespread chronic pain.” This
appears to be a bidirectional relationship, where severity of initial pain of injury predicts development of
PTSD, and the onset of PTSD is equally as predictive of development of chronic pain.8 Further, there is a
well-established correlation between pain symptom severity and PTSD-like symptoms.® 10 Though the
frequency of the comorbidity is well-established, there are still questions about the nature of the

relationship between the two disorders and whether the relationship is temporal.

There is also research demonstrating that having comorbid PTSD and chronic pain exacerbates
symptoms of both disorders. In a systematic review of studies using traumatized refugees, those with
chronic pain had more severe PTSD symptoms than those without chronic pain.1? A similar result was
found in a population of patients seeking chronic pain treatment in Sweden.!? In 28.7% of the patients that
met criteria for PTSD, patients exhibited higher severity of pain, fear of pain from movement, anxiety, and
depression. These results and others, such as those reported by Reed et al. (2024), show that patients
with comorbid PTSD and chronic pain are more likely to have additional psychiatric disorders and are
more likely to commit suicide than those with PTSD or chronic pain alone.*® Further, those with comorbid
PTSD and chronic pain are more likely to heavily use opioids and benzodiazepines, which may escalate
to dependence.* 15

This comorbidity is unsurprising given the overlap of neural pathways for pain and traumatic memories.?
Fearful and negative memories, including fear and memory of pain, have been long associated with the
limbic system.1® A number of neurological indicators have been observed in both PTSD and chronic pain,

including significant elevations in neuropeptide Y, allopregnanolone, and pregnanolone. Other systems
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that appear to play roles in both disorders include GABAergic neuroactive steroids, opioids and

endocannabinoids, immune factors, and several second messengers.

Despite evidence of this comorbidity, there is a lack of research on comorbid PTSD and chronic pain
patients across these populations. In the current study, we seek to compare the severity of pain reported
by patients with PTSD, chronic pain (CP), and comorbid PTSD and CP in a retrospective cohort of
patients from the TriNetX database. Establishing a relationship in the pain severity of these populations

will better allow providers to manage and treat these conditions together.

METHODS

We gathered a retrospective cohort of patients across multiple healthcare organizations who were
reported to be diagnosed with chronic pain only, PTSD only, and comorbid PTSD and chronic pain,
respectively. The retrospective cohort was obtained through the TriNetX database. TriNetX is a research
network providing researchers access to extensive deidentified patient information extracted from the
electronic health records (EHRS) of over 250 million patients worldwide. Our study focused on a network

of 61 HCOs, encompassing over 105 million patients exclusively from the United States.

We included patients between the ages of 18 and 90 years and records reported from 2000 to 2024. We
identified our three cohorts using inclusion and exclusion criteria from the International Classification of
Diseases, 10th Revision (ICD-10) codes, which were reported in the TriNetX database. Patients in the
PTSD group were required to have ICD-10-CM F43.1 Post-traumatic stress disorder (PTSD) and were
excluded if they met criteria for any of the following ICD-10-CM chronic pain diagnoses: R52 Pain,
unspecified; F45.41 Pain disorder exclusively related to psychological factors; G89.2 Chronic pain, not
elsewhere classified; G89.29 Other chronic pain; G89.4 Chronic pain syndrome. The CP (chronic pain)
group met at least one of the five pain criteria and were excluded if they met criteria for PTSD. The
PTSD/CP group met at least one of the five pain criteria and they met criteria for PTSD. There were no

exclusions for other psychiatric and pain disorders.

Finally, all three cohorts were reduced to those with a self-reported pain severity value. The pain severity
rating was on a scale from 1 to 10, with 1 being no pain and 10 being the most severe pain level. The
means and standard deviations (SDs) of the reported pain severity was recorded for each of the three
cohorts. Using the SPSS Statistics program, we performed a Welch one-way analysis of variance
(ANOVA) to compare the means for these three groups. The Welch statistic was used since homogeneity

of variance could not be assumed due to the lack of raw data provided by TriNetX. Finally, a post hoc
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Tukey Honest Significant Difference (HSD) test was performed to determine pairwise differences between

groups. We did not adjust for confounders in this study.

Ethical Considerations: Given the use of de-identified patient records and the absence of any collection,
use, or transmission of individually identifiable data in this retrospective cohort study, it was deemed
exempt from institutional review board approval and informed consent as per the Health Insurance
Portability and Accountability Act (HIPAA). Furthermore, we strictly adhered to the reporting guidelines
outlined in the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE)
framework throughout all phases of our investigation.

RESULTS

The US collaborative Network TriNetX has 105,703,806 patients across 61 healthcare organizations
(HCOs). We were able to identify 5,673 patients in the PTSD/CP group, 6,113 patients in the PTSD
group, and 9,505 patients in the CP group (Figure 1, Table 1). The PTSD/CP group had M=5.07 and
SD=2.94, the PTSD group had M=3.75 and SD=3.20, and the CP group had M=4.34 and SD=2.97.

A one-way ANOVA was run using the summary data provided by TriNetX. The test was significant
between the three groups, Welch’s F(2, 21288)=279.80, p<.001 (Table 2). A Tukey Honest Significant
Difference (HSD) test was performed in order to compare each pair of groups. All three pairs of groups
(PTSD/CP-PTSD only, PTSD/CP-CP only, PTSD only-CP only) were significantly different with p<.001 for
each pairing. The eta-squared value of effect size was .026, indicating a small effect. Demographic data
was not available for this cohort.
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Figure 1. Study flowchart.
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Figure 2. Average pain severity of each group. Pain was on a scale from 1-10 with 1 being no pain and 10
being the most severe pain. Error bars represent standard error (SE) for each group.
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Table 1. Descriptive statistics. SD = Standard Deviation; SE = Standard Error.

Group N Mean SD SE 95% Confidence Interval
Lower Bound Upper Bound
PTSD 6113 3.75 3.20 .04 3.67 3.83
CP 9505 4.34 2.97 .03 4.28 4.40
PTSD+CP 5673 5.07 2.94 .04 4.99 5.15
Total 21291 4.37 3.07 .02 4.32 441
Table 2. Welch one-way ANOVA.
Sum of df Mean Square F Sig
Squares
Between 5137.65 2 2568.83 279.83 <.001
Groups
Within Groups | 195447.21 21288 9.18
Total 200584.87 21290
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DISCUSSION

In the current study, the pain severity experienced by those with chronic pain was exacerbated when the
patients also had a PTSD diagnosis. Patients with both PTSD and chronic pain reported significantly
higher pain severity than those with PTSD alone. This was a small effect size. Expectedly, patients with
only PTSD reported the lowest pain severity levels. These results add to the growing body of literature on

comorbid PTSD and chronic pain.

There are a number of theories explaining the frequent comorbidity of these disorders. Otis et al.1’
reviewed several of these. One hypothesis, known as the Shared Vulnerability Model, theorizes that
patients with a predisposition for anxiety are more vulnerable to developing both chronic pain and PTSD.
In this model, a person with high anxiety sensitivity is more likely to become fearful in response to
physiological sensations, including pain. Anxiety sensitivity also increased people’s fear and avoidance of
pain, also known as pain catastrophizing, allowing chronic pain maintenance to persist.'® The effect of
pain catastrophizing on PTSD and chronic pain symptoms is seen in youth as well as adults.® Another
proposed theory is the Triple Vulnerability Model, which postulates that three factors must be present for
the comorbidity to occur: a general biological vulnerability, a general psychological vulnerability, and a
more specific psychological vulnerability where one focuses their anxiety on a specific situation. This
model is supported by research that demonstrates a lower pain threshold in those with PTSD in

comparison to those with other anxiety disorders and a control group.2% 2%

Further, the current literature also points to a mutual maintenance relationship between these two
disorders.?? 23 Cogpnition related to pain, meaning the interpretation of and excessive attention to pain, is
associated with higher levels of distress and avoidance, which may exacerbate or precipitate PTSD
symptoms. The shared aspect of fear-based avoidance in both PTSD and chronic pain seems to underpin
this mutual maintenance model. Our findings support the theory of mutual maintenance as pain was
exacerbated in patients with comorbid PTSD. Similar to the mutual maintenance model is the shared
vulnerability model of PTSD-chronic pain comorbidity, as previously described.18 24 25 These models are
the basis of current evidence-based therapies for these disorders. These treatments primarily involve
cognitive behavioral therapy (CBT) and interdisciplinary pain programs (IPPs).?> By targeting anxiety as a
common thread between the two disorders, CBT may be an effective way to reduce occurrence of both
PTSD and chronic pain.?¢ Since our current analysis did not look at temporality between PTSD and
chronic pain, the possibility of shared vulnerability in this cohort is unclear. Prospective studies are

needed to illustrate the causality between these two disorders.

Interestingly, studies have shown that previous trauma does not have to be physical or pain-related to

see this association with chronic pain. Kascakova et al.?” found that childhood emotional abuse and
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emotional neglect, in addition to physical neglect, were associated with higher odds of chronic pain and
anxiety conditions later in life. Results such as these point to the significant role of emotional trauma,

rather than physical trauma, in the relationship between PTSD and chronic pain.

For the same reasons it is associated with PTSD, chronic pain is frequently comorbid with several other
psychiatric disorders. As described in the aforementioned models, anxiety disorders play a large role in
the relationship between chronic pain and PTSD.® 1 Similarly, depression has been demonstrated to be
associated with PTSD and pain severity.® Depression is often comorbid with PTSD and has been found to

be a mediator of PTSD and higher pain severity and interference.!

One systematic review found different rates of PTSD among patients with different types of chronic
pain.28 For example, the prevalence of both PTSD and chronic pain were highest in the veteran
population. This result may be because veterans are more likely to experience traumatic events and
physical injuries resulting in pain and does not necessarily illustrate the association between the two
disorders. Since the majority of PTSD literature focuses on veterans, this point indicates that PTSD
research on non-veterans should be further explored. Another aspect of this relationship that must be
further explored is that of patients with complex PTSD (CPTSD), usually driven by childhood trauma
and/or recurrent traumatic events.?®> Some studies have shown that patients with CPTSD have even
higher rates of chronic pain than those with PTSD. This result may be due to the more severe avoidance
and anxiety symptoms observed in those with CPTSD. Further research of this population is needed to
explore the association with different presentations and sources of PTSD. Future investigations are also

needed to assess integrated treatment of these disorders and screen for this comorbidity.

Limitations: There are several limitations to our analysis. First, we were only able to run our analysis using
the summary data provided by TriNetX, as the raw data on pain severity ratings was not provided. Due to
the lack of raw data, we were unable to run the homogeneity of variances test needed to ensure the
ANOVA assumptions were not violated, and needed to rely on the Welch statistic which does not share
this assumption. This is important given the large difference in sample sizes for each of our groups and
may affect the validity of our results. Because a limited number of HCOs provided pain severity ratings,
the TriNetX platform was also unable to provide demographic information for our three study groups. This
information could have been valuable to understanding the characteristics of our patient population and
for comparison to other study populations with PTSD and chronic pain and limits the generalizability of
these results. Further, we were not able to verify the validity of the ICD-10 codes reported by TriNetX,
leading to potential misclassification. We also cannot necessarily attribute the significant increase in pain
severity of the PTSD+CP group to the presence of PTSD. As previously noted, patients with PTSD are
likely to have other comorbid disorders such as depression which may serve as a mediator to exacerbate

the chronic pain severity.
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Conclusion

The relationship between PTSD and chronic pain is complex, and still requires examination. In this
current study we illustrated the effect of comorbid PTSD and chronic pain on reported pain severity using
a retrospective cohort of patients from around the United States between 2000 and 2024. That this
comorbidity had significantly higher ratings of pain severity compared the patients with only PTSD or
chronic pain indicates a need to focus on this population for pain management and psychiatric care. Our
findings emphasize the needed for integrative approaches to treatment of these comorbid conditions to
best improve patient outcomes.

10
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