
Introduction


•	
Post traumatic stress disorder (PTSD) is a debilitating mental health condition that has a prevalence of around 3%  


   in general population of the UK [5]



•	
It is characterised by re-experiencing a traumatic event. 



•	
It impacts both physical and psychological characteristics. 



•	
PTSD not only affects quality of life but also increases the risk of suicide. [1]







Current treatment issues: 



•	
Trauma-focused therapies are currently the recommended first line treatments for PTSD, but up to two thirds 


   maintain a PTSD diagnosis after therapy. [2]



•	
It  is often not diagnosed and treated in a timely matter due to the overlapping symptoms and the tendency of


   clinicians to inadequately investigate it. [1]







Through a better understanding of PTSD, we can develop more effective novel therapies and improve screening 

for PTSD to identify those that need it, which is where heart rate variability comes into play.







PTSD is a serious public health problem that places heavy burdens on 
individuals and society.
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Define key concepts


Emotional regulation 



This is a key concept underlying many mental health conditions including PTSD. Many of the symptoms of PTSD 

are due to emotional dysregulation e.g., hyperarousal to threat, poor regulation of negative emotional states 

such as sadness or anger. [2]




The autonomic nervous system










Heart rate variability 



HRV is a measure of the variation in time between each heartbeat. [7] 




Figure 1 [9] Electrocardiogram demonstrating  Heart Rate 

Variability




It is regulated by the parasympathetic nervous system through 

the vagus nerve. So, it is a useful indicator of parasympathetic 

activity. 
When HRV is high there is high parasympathetic activity 

and vice versa. 







Low HRV is an indicator of poor physical health, in particular 

cardiovascular disease, as well as poor mental health, such as 

depression and anxiety. 








Figure 2 [6] Diagram 

showing the vagus nerve 
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HRV parameters are derived from electrocardiogram signal analysis:















Heart rate variability parameters [4]



m Root mean square of successive differences 

(RMSSD) g

m Standard deviation of NN intervals (SDNN)



Frequency-domain:



measurements estimate the distribution of 

power or energy in the heart beats


m High frequency (HF-HRV; 0.15–0.40 Hz)g

m Low frequency (LF-HRV; 0.04–0.15 Hz) g

m LF/HF ratio

Time-domain:



quantify the amount of variability in 

measurements of the time between successive 

heartbeats



HRV is the most used measure of autonomic nervous system activity because it is non-invasive as 

well as easy and inexpensive to monitor.


Almost all of the studies we looked at showed that PTSD was associated with low HRV. 



Exposure to chronic threat in PTSD may change the function of the vagus nerve 

causing the low HRV. 



Individual with PTSD may constantly perceive threats and experience fear because of 

disinhibition of the threat circuits [11]. They may also have impaired reactions to 

stressful events characterised by emotional dysregulation.







Inflammation in the brain found in patients with PTSD may be mediating the 

association with HRV. 



There is increased inflammation in patients with PTSD, which has been shown to 

potentially change brain structure and function. The inflammation in PTSD was found 

in amygdala and the dorsomedial prefrontal cortex, which are areas of the brain that 

have been found to be related to HRV. Therefore, a reduction of HRV may be 

considered as an indicator for PTSD, due to increased inflammation and changes in 

brain structure and function. HRV could play a role in the diagnosis and treatment of 

PTSD and maybe as a biomarker in research. [1]




Behavioural health factors may account for much of the association between PTSD 

and HRV.
 Whilst most studies show an association between low HRV and PTSD, 

however when some accounted for the following three behavioural health factors 

there was no longer any correlation; cigarette consumption, history of alcohol 

dependence, and sleep disturbance. They accounted for 95% of the shared variation. 

[8]










Findings

Figure 3. Standard mean difference in HF-HRV between individuals with PTSD and healthy controls taken from a meta-analysis [1] 

SMD: standard mean difference, HF-HRV: high-frequency heart rate variability, PTSD: posttraumatic stress disorder.



Figure 4 [10] Diagram showing areas where 

inflammation can be found in people with PTSD
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c These finding only emphasise the negative impact of PTSD on health. 1

c There is a growing research showing the negative association between HRV and PTSD.1

c HRV could potentially be used as a useful biomarker to monitor PTSD and its 

treatment in the future.  1

c The study exploring the behaviour confounding factors highlights how interventions 

for individuals with PTSD aimed at smoking and alcohol cessation as well as sleep 

improvement could have meaningful, long-term benefits, both psychiatric and 

cardiovascular. 







Conclusion
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c The key limitation is that none of the papers I looked at were able to identify the directionality of the 

association; if lower HRV is a risk factor for developing PTSD, or if lower HRV is a factor that develops due to 
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c Since there are many HRV parameters different studies found that different paraments were associated and 

that others were not. Perhaps a more standardised method of calculating HRV would be better. 1

c I looked at 5 papers given the time and team member constraints. 1

c Areas for future study are a longitudinal study on HRV and PTSD as well as how vagal innervation could 

potentially be a treatment for PTSD.
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