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Aims The traumatic experiences the elderly faced during the COVID-19 outbreak were 
tremendous, which led to the majority of the elderly developing Post-Traumatic Stress 
Disorder. The vagal nerve plays a major role in stress regulation. One effective method for 
controlling the activity of the autonomic nervous system is vagal nerve stimulation. Surgical 
implantable vagal nerve stimulators are expensive and their discomfort limits their use. Non-
invasive vagal nerve stimulation is found to be effective. The purpose of the study was to 
find the effect of transcutaneous auricular vagal nerve stimulation on treating post-traumatic 
stress disorder among post-COVID-19 geriatric survivors.
Materials & Methods The study was conducted with 24 geriatric participants, who were 
diagnosed with post-traumatic stress disorder. Participants were randomly allocated into the 
taVNS group and the JPMRT group during a four-week period (one month); the taVNS group 
received transcutaneous auricular vagal nerve stimulation, and the JPMRT group received 
the Jacobson progressive muscle relaxation technique. Each week, four sessions were held, 
and each session lasted 30 minutes. Impact of Event Scale-Revised (IES-R) was used as an 
outcome measure.
Findings When compared to the JPMRT group, the taVNS group demonstrated a significant 
difference in reducing post-traumatic stress. Post-test values of the taVNS group in IES-R had 
a significant difference (p<0.001).
Conclusion Transcutaneous auricular vagal nerve stimulation is more effective than 
Jacobson’s progressive muscle relaxation technique in reducing post-traumatic stress 
disorder among elderly survivors of COVID-19.
Keywords Post-Traumatic Stress Disorder; Transcutaneous Nerve Stimulation; Relaxation
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Introduction 
The coronavirus disease outbreak of 2019 (COVID-
19) began in Wuhan, China, and spread throughout 
the world at a quick rate, raising concerns about 
public health. The new coronavirus was found to 
have a greater effect on elderly individuals, 
specifically on those with a higher comorbidity 
burden. In actuality, older persons are far more 
vulnerable to COVID-19 problems because of the 
immune system's aging-related alterations linked to 
multimorbidity [1]. The COVID-19 problems that we 
address here merely correspond to the psychiatric 
illnesses and the stressors elderly people experience 
in their day-to-day lives. Elderly survivors who were 
exposed to new trauma reported having more 
intrusive thoughts and experiencing symptoms of 
hyperarousal associated with the reactivation of 
traumatic memories [2, 3]. The traumatic experiences 
they faced during the COVID-19 outbreak were 
tremendous which led to the majority of the elderly 
developing post-traumatic stress disorder (PTSD) [4]. 
PTSD is an important concern of public health and it 
is defined by three main symptom clusters. The three 
main symptom clusters of PTSD are bothersome 
thoughts, methods of avoidance, and heightened 
arousal [5]. The DSM third edition published by the 
American Psychiatric Association (APA), presents 
PTSD as a diagnosis. According to the APA [6], PTSD is 
defined by three symptom clusters under the DSM-
IV-TR: Intrusion, avoidance, and hyperarousal. 
Initially, individuals with PTSD frequently relive 
parts of the horrific incident through intense and 
bothersome flashbacks and nightmares [7]. Refusing 
to engage with people, places, things, ideas, and other 
stimuli connected to the traumatic experience is the 
second cluster of symptoms [8]. Hyper-arousal 
symptoms, which encompass symptoms that include 
poor memory and focus, trouble sleeping, 
physiological responsiveness, higher startle 
response, and hypervigilance, constitute an element 
of the third cluster [9, 10]. There are numerous reasons 
why this phenomenon might occur, including 
Reminiscence and life review activities that 
frequently occur in the elderly [11]. The sentiments of 
being powerless and vulnerable may also have an 
adverse effect [12]. 
Psychological treatment, neurostimulation 
techniques, medication, and mind-body 
interventions, relaxation techniques are various 
treatments given in the management of PTSD. Two 
classes of antidepressants, such as SSRIs and SNRIs, 
are examples of pharmaceutical treatments for PTSD 
[13]. There are non-invasive and invasive approaches 
used in neurostimulation techniques. The non-
invasive techniques include Electroconvulsive 
Therapy (ECT), Vagal Nerve Stimulation, Electrical 
Stimulation at the transcranial level, Direct Current 
Stimulation at the transcranial level (tDCS), 
Repetitive Magnetic Stimulation at the transcranial 

level (rTMS). Examples of invasive methods are 
Stimulation of the brain (DBS) and Transcutaneous 
Vagus Nerve Stimulation (VNS) [14].  
The Impact of Event Scale-Revised (IES-R) is an 
outcome measure used to assess post-traumatic 
stress disorder. The IES-R is a frequently utilized self-
administered tool that assesses psychological 
triggered by a traumatic occurrence [15]. Weiss 
created the IES-R scale, a revised 22-item version in 
1997 to fulfill the DSM-IV criteria. They did this by 
adding questions on hyper-arousal symptoms and 
flashback experiences to the original variant. Because 
of the IES-R's high concurrent validity, ease of 
administration, and internal reliability, it is also one 
of the most valid tools for evaluating PTSD and its 
post-trauma experiences [16, 17]. 
Stress should be affected by alteration to the vagus 
nerve, according to the neuroanatomy of stress 
management. The areas involved in controlling stress 
are the insula and amygdala. During stimulation of 
the vagal nerve, these areas become more active 
when VNS is applied [18, 19]. Non-invasive taVNS 
devices have the same effectiveness as the devices 
that are implanted, and the former offers the 
advantages of being affordable, non-invasive, 
lightweight, and experiencing fewer side effects [20]. 
Transcutaneous devices fall into two categories: 
Auricular (taVNS) and cervical (tcVNS). The devices 
used are called the trans auricular devices. The 
support that is obtained structurally is from the 
concha of the ear which encompasses the vagal 
nerve’s auricular branch [21]. 
Jacobson’s progressive muscle relaxation technique 
(JPMRT) is one of the mind-body interventions and 
may also have a beneficial effect on PTSD [22]. There 
are numerous physiological and psychological 
advantages to using the JPMRT [23]. The JPMRT 
counteracts the negative effects of stress by reducing 
sympathetic nervous system activity and balancing 
the anterior and posterior hypothalamus. By using 
the JPMRT, one can increase bodily and mental 
calmness by reducing muscle contraction [24]. 
Accordingly, the study aimed to determine how well 
taVNS reduces PTSD among post-COVID-19 geriatric 
survivors. 
 
Materials and Methods 
Study design and participant selection 
The study was carried out in a tertiary hospital and 
old age homes in the southern part of India from 
November 2022 to October 2023. The geriatric 
population, those who survived the COVID-19 
pandemic and had traumatic experiences with it, was 
chosen. Prior to participant recruiting, the study 
proposal was submitted, and approval was given by 
the Institutional Scientific Research Board (ISRB). 
Ethical approval was given for the study treatment 
protocol. The selection of participants was done 
based on the IES-R value of more than 24; 
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participants' drug dosage was tapered for post-
traumatic stress disorder one month before the start 
of the intervention, both male and female 
participants and participants who committed to 
taking part in the therapy and follow-up and 
acknowledged the subject matter of the scale were 
included. Exclusion criteria included participants 
with an IES-R value of less than 24, participants 
having a history of mental illness of any kind, those 
with cardiovascular conditions, and those who 
expressed no interest in taking part in the study. Out 
of the 80 individuals who were invited to take part in 
the study, 60 expressed interests. The IES-R was used 
as the assessment tool to assess the 60 participants, 
out of which 24 participants were diagnosed with 
PTSD. A total of 24 participants were included in the 
study. Following a thorough explanation of the study 
to each of the 24 participants, informed consent was 
obtained. Informed consent was given by each 
participant. Participant numbers were randomly 
assigned to two groups of twelve each using the 
closed envelope technique. 
Impact of Event Scale-Revised (IES-R) 
The DSM-III of APA presents clusters of symptoms 
that are indicative of PTSD, and these clusters of 
symptoms form the basis of the self-administered, 
22-item IES-R questionnaire. Participants are said to 
have mild PTSD if their score ranges between 24-32, 
moderate PTSD if scores range between 33-36, and 
severe PTSD if scores range above 37. Using the IES-
R scale, the stress developed due to trauma was 
measured on day 0 and day 28 (end of the fourth 
week). 
Procedure 
Two groups, the taVNS group and the JPMRT group, 
were randomly assigned to participants. The 
allocation process used a computer-generated 
random sequence, and the participant's allocation 
was kept within a closed envelope. The taVNS group 
underwent treatment for four weeks (1 month). Each 
week comprised four sessions. Each session was for 
thirty minutes. The positioning of the electrodes was 
on the left ear over the cymbal concha. A waveform of 
sinusoidal pattern with 250 millisecond pulse width, 
20 Hz frequency, 80 µs pulse width, and 1.5 
milliampere amplitude was chosen as the stimulation 
configuration. The JPMRT group underwent 
treatment for four weeks (1 month). Each week, there 
were four sessions, each lasting thirty minutes. 
Participants in the Jacobson relaxation technique 
were asked to close their eyes and sit in a comfortable 
position. Participants in this exercise cycle were 
instructed to contract their muscles tightly, hold 
them for five slow counts, and then quickly and 
totally relax them for ten seconds. After each step, 
they were asked to take three deep breaths, inhaling 
through their nose and expelling through their mouth 
to relax.  
Data on post-test values were gathered, and the 
participants' post-treatment IES-R scores were 

evaluated. The obtained pre- and post-treatment 
scores were documented and evaluated statistically. 
Statistical analysis 
Data was obtained on days 0 and 28 using the IES-R. 
Twenty-four participants in groups taVNS and 
JPMRT, each with twelve participants, were 
statistically assessed. For groups taVNS and JPMRT in 
the IES-R scale, the Wilcoxon signed rank test is 
utilized to determine within the group pre-test and 
post-test values. To analyze post-treatment values 
between groups taVNS and JPMRT, the Mann-
Whitney rank sum test was used.  
 
Findings 
Data obtained using IES-R was examined statistically. 
The taVNS group and JPMRT group's pre-treatment 
and post-treatment IES-R scores obtained underwent 
data analysis using the Wilcoxon signed rank test. 
The taVNS group and JPMRT group's post-treatment 
IES-R scores obtained underwent data analysis using 
the Mann-Whitney rank sum test. The pre-test scores 
of the taVNS group using IES-R exhibit a median value 
of 41.5, with 25% of values being 36.25 and 75% of 
values being 47.75. The post-test scores of the taVNS 
group using IES-R exhibit a median value of 26.0, with 
25% values of 21.5 and 75% values of 30.0. The 
discrepancy of values that occurred within the group 
is statistically significant (p<0.001), suggesting a 
substantial difference beyond what would occur by 
chance (Table 1). 
 
Table 1. IES-R scale pre-treatment and post-treatment values of 
taVNS group obtained using Wilcoxon-Signed rank test 

Treatments Median 25% 75% w-
Value 

z-
Value 

p-
Value 

Pre-treatment 41.5 36.25 47.75 -78.0 -3.066 <0.001 Post-treatment 26.0 21.50 30.0 
 
The pre-test value of the JPMRT group using IES-R 
exhibits a median value of 41.5, with 25% of values 
being 36.25 and 75% of values being 47.75. The post-
test values of the JPMRT group using IES-R exhibit a 
median value of 38.0, with 25% of values of 32.25, 
and 75% of values of 45.0. The discrepancy of values 
that occurred within the group is statistically 
significant (p<0.001), suggesting a substantial 
difference beyond what would occur by chance 
(Table 2). 
 
Table 2. IES-R scale pre-treatment and post-treatment values of 
JPMRT group obtained using Wilcoxon-Signed rank test 

Treatments Median 25% 75% w-
Value 

z-
Value 

p-
Value 

Pre-treatment 41.5 36.25 48.75 -78 -3.140 <0.001 Post-treatment 38.0 32.25 45.0 
 
The Mann-Whitney rank sum test was utilized to 
compare the median values of the taVNS group and 
the JPMRT group post-tests using the IES-R. The 
results indicate that for the taVNS group post-test, the 
median value is 26.0, with 25% at 21.5, and 75% at 
30.0. Conversely, for the JPMRT group post-test, the 
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median value of IES-R is 38.000, with 25% at 32.25 
and 75% at 45.0. The discrepancy in median values 
between the two groups is statistically significant 
(p<0.001), suggesting a substantial difference 
beyond what would occur by chance (Table 3). 
 
Table 3. IES-R scale post-treatment values of the taVNS group and 
JPMRT group obtained using Mann-Whitney rank sum test 
Groups Median 25% 75% u-Value t-Value p-Value 
taVNS group 26.0 21.5 30.0 5.500 83.500 <0.001 JPMRT group 38.0 32.25 45.0 

 
Discussion 
The purpose of this study was to investigate the 
presence of undetected post-traumatic stress 
disorder among elderly individuals who have 
survived COVID-19. The primary purpose of the 
study is to assess the efficacy of taVNS in treating 
PTSD in older adults who survived the COVID-19 
pandemic. According to our findings, transcutaneous 
auricular vagal nerve stimulation significantly affects 
the regulation of PTSD and has a great impact on 
reducing PTSD.  
PTSD poses a substantial public health concern. 
Initially, individuals suffering from PTSD frequently 
relive parts of the horrific incident through intense 
and bothersome flashbacks and nightmares [7]. 
Rutherford et al. conducted a study on the COVID-19 
pandemic’s mental response of older adults and 
concluded that the traumatic experiences the 
geriatric population faced during the COVID-19 
outbreak were tremendous, which led to the majority 
of the elderly population having PTSD [4]. Kinzie et al. 
conducted a study on the effects of September 11 on 
traumatized refugees and found that a stressor that 
occurs later in life will bring back the distressing 
memories associated with a past trauma [2]. Hence, 
there is a need to address this issue and find a 
solution for COVID-19’s impacts on the elderly 
population. Many non-invasive neurostimulation 
methods, including transcutaneous vagal nerve 
stimulation and stimulation of the brain at a deeper 
level (DBS), are available as treatment options for 
PTSD [14]. Bremner et al. conducted a study on the 
application of non-invasive vagal nerve stimulation 
to treat psychiatric disorders associated with stress 
and concluded that taVNS targets the auricular 
branch of taVNS and has an effect on stress 
physiology and is effective in the prevention and 
treatment of stress-related disorders [25].  
The effectiveness of taVNS among geriatric survivors 
to lessen PTSD during the post-COVID-19 pandemic 
was investigated with the support of the literature 
that is available. Jacobson’s relaxation technique is 
one among the mind-body interventions and also has 
a beneficial effect on PTSD. Akbari et al., conducted a 
study on relaxation techniques on Stress in Multiple 
Sclerosis Patients [Jacobsen and Benson] and 
concluded that the Jacobson relaxation technique is 

helpful in lessening anxiety, stress, and depression 
[22]. 
Horowitz et al. established the IES scale. Weiss et al. 
designed a revised version of the scale, IES-R, which 
was utilized in this investigation. The scale included 
the 22-item version, and higher scores indicate 
severe PTSD. The IES-R is the most used measure to 
evaluate PTSD because of its construct’s validity and 
reliability [16, 17]. Hence, IES-R was included in the 
current study as an outcome measure. 
According to the statistical analysis of the current 
study, post-COVID-19 geriatric survivors who 
received transcutaneous auricular vagal nerve 
stimulation reported a notable improvement in their 
ability to manage post-traumatic stress disorder. The 
study's strength lies in the non-invasive, cost-
effective nature of taVNS and Jacobson relaxation 
techniques. 
The limitations of this study include the IES-R Scale 
being a self-reported questionnaire and a subjective 
scale in which the perception of feeling might differ 
from individual to individual. So, the use of objective 
measurement can help the study much better. As a 
result, more sophisticated interpretation tools and 
testing can be used for future research. 
 
Conclusion 
taVNS is better and more effective than Jacobson’s 
progressive muscle relaxation technique in reducing 
post-traumatic stress disorder among post-COVID-
19 geriatric survivors. 
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