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Purpose: Growing evidence suggests that peritraumatic tonic immobility, an involuntary 
defensive response that involves extreme physical immobility and the perceived inability to 
escape, is a significant predictor of post-traumatic stress disorder (PTSD) symptomatology. 
However, this issue has not been specifically addressed in adolescents. Here, we investigated 
whether tonic immobility response experienced during the worst childhood or adolescent 
trauma is associated with PTSD symptom severity in a non-clinical student sample.
Methods: The sample was composed of students in 9th grade who were attending public 
and private schools. Symptoms of post-traumatic stress and tonic immobility were assessed 
using questionnaires. We performed bivariate and multivariate negative binomial regressions 
to examine whether tonic immobility was associated with PTSD symptomatology after 
controlling for confounders (peritraumatic dissociation, peritraumatic panic reactions, gen-
der, age and time since trauma).
Results: We found an association between tonic immobility and PTSD symptom severity, 
even after controlling for confounders. Therefore, tonic immobility is associated with PTSD 
symptoms in trauma-exposed adolescents.
Conclusion: These findings highlight tonic immobility as a possible risk factor that could be 
used to provide direction for more targeted trauma interventions for individuals, particularly 
those at risk for developing PTSD. Therefore, it contributes to preventing and reducing the 
psychiatric burden in adolescence and later in life.
Keyswords: post-traumatic stress disorder, adolescence, youth, peritraumatic reaction, 
psychometry, trauma

Introduction
Adverse experiences in childhood, including childhood maltreatment and household 
dysfunction that occur before age 18, were previously associated with multiple health- 
impeding conditions and leading causes of death during adulthood.1 This association 
was expressed as a graded relationship between the number of exposure categories and 
the occurrence of adulthood diseases and health risk behaviours. Furthermore, the 
experience of adverse family environments also leads to a high risk of developing 
mental health problems in adolescents.2,3 In addition, a very recent paper from our 
group showed that childhood maltreatment is predictive of revictimization, which 
refers to the exposure of individuals who were victimized during childhood to sub-
sequent traumatic events.4 According to DSM-V (Diagnostic and Statistical Manual of 
Mental Disorders, 5th Edition), traumatic events involve exposure to real or threatening 
death events, serious injury, or sexual violence.5 Post-traumatic stress disorder (PTSD) 
is one of the most common disorders associated with exposure to violence.
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PTSD is characterized by intrusion symptoms (eg, re- 
experiencing the traumatic event through unwanted upset-
ting memories and nightmares), avoidance (eg, avoidance 
of reminders of the traumatic event), negative alterations 
in cognition and mood (eg, inability to recall key features 
of the trauma, decreased interest in activities, and diffi-
culty experiencing positive affect) and alterations in arou-
sal and reactivity (eg, hypervigilance, sleep difficulties, 
and exaggerated startle response) (according to DSM- 
V).5 There are some risk factors associated with 
PTSD.6,7 One risk factor is related to the emotional reac-
tions that occur during and immediately after trauma, 
which are known as peritraumatic reactions. In fact, peri-
traumatic reactions appear to have a substantial impact on 
the severity, prognosis and treatment of PTSD.8–14,28 

Peritraumatic dissociation and panic reactions, in particu-
lar, have been associated with PTSD symptomatology.15,16 

Another peritraumatic reaction that has attracted the atten-
tion of researchers and clinicians due to its impact on 
PTSD severity is the tonic immobility response.8,10–14,28

Tonic immobility is an involuntary defensive response 
characterized by reversible profound immobility, analge-
sia, and relative unresponsiveness to external stimulation 
elicited in the context of an inescapable threat in non- 
human species.17 Reports of this phenomenon have been 
presented in non-human animals for three centuries.18 

Tonic immobility has survival value for prey in the context 
of an extreme threat to life, when neither fighting nor 
escaping is possible; once the immobility response occurs 
in the prey, a predator may loosen its grip to hide the prey 
or to fend off other predators.19 However, only in the last 
few decades has the presence of tonic immobility in 
humans been discussed in relation to “rape-induced 
paralysis”.20 In fact, the occurrence of tonic immobility 
was confirmed through a combination of psychometric 
instruments and retrospective reports of traumatic events 
in victims of sexual assault.21–26 Although tonic immobi-
lity was initially described and is more common in women 
who are victims of rape, tonic immobility can occur 
regardless of gender or type of traumatic event.10,12,13,28,30

Given that the diagnostic criteria for PTSD (according 
to Criterion A1 on the DSM-IV: Diagnostic and Statistical 
Manual of Mental Disorders, 4th Edition) include witnes-
sing death, being exposed to the threat of death, and 
experiencing serious injury or sexual violation, which are 
also triggers for tonic immobility, one could expect an 
association between tonic immobility and PTSD 
symptoms.8,10–14,28,31 In fact, regarding the importance of 

the tonic immobility response in clinical samples, this 
peritraumatic response was the only one that remained 
a significant predictor of the severity of PTSD symptoms 
after controlling for potential confounders (negative affect, 
sex, and time since trauma).14 Interestingly, tonic immo-
bility seems to be related to the severity of PTSD symp-
toms, not only in patients with PTSD. Indeed, Portugal 
et al,13 showed that healthy undergraduate students 
exposed to various types of trauma exhibited an associa-
tion between the intensity of the tonic immobility response 
and the severity of PTSD symptoms, even controlling for 
potential confounders. Together, these findings highlight 
the importance of the tonic immobility response as 
a vulnerability factor toward increasing post-traumatic 
stress symptoms in clinical and non-clinical samples. 
Furthermore, experimental studies in laboratory settings 
have found biomarkers of tonic immobility in 
humans.27,29,32,33 To the best of our knowledge, Volchan 
et al,32 conducted the first study that linked verbal reports 
of tonic immobility with objective measures of body 
immobility. This study revealed that an important propor-
tion of PTSD patients reacted with sustained tachycardia 
accompanied by reduced heart rate variability and reduced 
body sway while listening to their personal violence- 
related trauma script. These physiological alterations 
were accompanied by increased ratings on the tonic immo-
bility scale. This evidence supports the idea that tonic 
immobility is retained in humans as a defensive strategy 
for responding to trauma cues.

Despite the growing evidence associating tonic immo-
bility and PTSD symptomatology in adults, as far as we 
know, no study has collected tonic immobility data from 
periods prior to adulthood.10,13,14,27,32 In this study, we 
specifically collected data from adolescents. Interestingly, 
some findings investigating tonic immobility in non- 
human species discuss maturational influences on the 
development of fear responses.34,35 For humans, these 
maturational milestones occur during adolescence, 
a crucial period of brain development with relative imma-
turity in frontal cortical neural systems.36 It could explain 
adolescents’ high rates of risk-taking, substance use and 
other dangerous behaviours.37,38 In addition, the experi-
ence of adverse family environments and living in poor 
households located in neighbourhoods in which antisocial 
behaviours occur (eg, being subjected to personal insults, 
violence, or theft) lead to a high risk of developing mental 
health problems in adolescents.2,3 In fact, adolescence is 
a critical stage for the onset of mental disorders. A large 
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sample study with data drawn from 17 countries showed 
that many mental disorders, including mood, anxiety and 
impulse control disorders, start in childhood and 
adolescence.39 A meta-analysis found that almost 16% of 
3563 children and adolescents (2 to 18 years) from 
Western and non-Western countries were exposed to 
a variety of traumas and met diagnostic criteria for 
PTSD.40 In the same vein, a US population-based study 
demonstrated that two in three adolescents (13 to 17 years 
old) suffered trauma, and nearly 5% met the PTSD 
criteria.41

Previous work from our group showed that a high 
prevalence (7.8%) of PTSD among adolescents from pub-
lic and private schools in the Brazilian city of São Gonçalo 
is associated with exposure to violence. Furthermore, vio-
lent communities are often reported within this population. 
For example, more than half of the sample have seen 
a dead body in their neighbourhood, and almost half 
have witnessed shootings or someone being beaten up, 
shot or killed.42 In addition, high levels of physical vio-
lence, sexual violence and psychological violence have 
also been reported.43 In this context, a large proportion 
of Brazilian adolescents growing up in urban communities 
with ongoing violence might also be particularly vulner-
able to developing PTSD.

Taking all these risk factors into account, we con-
ducted a cross-sectional study to investigate whether the 
tonic immobility response experienced during the worst 
trauma (as measured by the trauma index) in childhood 
or adolescence is associated with the severity of PTSD 
symptoms in adolescents. We hypothesize that incre-
ments in tonic immobility will be associated with higher 
levels of PTSD symptoms in trauma-exposed adoles-
cents attending public and private schools in São 
Gonçalo, even after controlling for confounders. This 
is an important contribution to the literature because 
little is known about the tonic immobility experiences 
of this population or their correlates and because ado-
lescents at this geographical location are particularly 
vulnerable to experiencing trauma due to high rates of 
violence. There is an urgent need to identify vulnerabil-
ity factors for mental health, especially at young ages, to 
implement targeted trauma intervention programs for 
reducing the psychiatric burden affecting adolescents, 
particularly those living in poor regions with high levels 
of violence, with the associated burden on public health 
and social scenarios.

Methods
Participants
The present study was performed in a metropolitan region 
of Rio de Janeiro named São Gonçalo, a city with more 
than 1 million people, of which one-third are children and 
adolescents. It has a high proportion of low-income 
families (20% of the population earned $79.4 per month 
or less in 2016), a lack of school attendance (12.2% are 
15–17-year-old adolescents out of school), and high rates 
of domestic, community and urban violence (for example, 
the homicide rate is 43.9 per 100,000 inhabitants).44,45

All the participants (N = 1117) came from a cross- 
sectional survey performed on a representative sample of 
9th grade students from public and private schools in São 
Gonçalo, Brazil. Multistage cluster sampling with unequal 
selection probabilities was implemented. The distributions 
of the number of students by strata and schools were 
provided by the municipal and state education depart-
ments. A total of 43 public and 30 private schools partici-
pated in the study, usually with two 9th grade classes per 
school. The self-administered questionnaires were given in 
classrooms by experienced researchers, and the partici-
pants had an average of one hour to complete them. To 
support the students, if necessary, a mental health profes-
sional was available.

The exclusion criteria were participants who 1) were 
18 years old or older; 2) failed to complete the question-
naires fully; 3) had experienced the worst trauma less than 
1 month prior (symptoms must persist for at least a month 
to be classified as PTSD) (DSM-V); and 4) did not meet 
Criterion A1 on the DSM-IV for PTSD.5,31 The final 
sample was composed of 736 individuals who were pre-
dominantly female (65%) and aged 13-17 years (M = 14.5; 
SD = 0.91) (see flow chart, Figure 1).

Measures
PTSD Symptoms
The trauma index and post-traumatic stress symptoms 
were assessed using an adapted version of the 
“University of California at Los Angeles post-traumatic 
stress disorder reaction index” (UCLA Index), a 22-item 
self-reported measure of the severity of intrusive, avoid-
ance, and hyperarousal symptoms experienced in response 
to a stressful life event (rated from 0 = none of the time to 
4 = most of the time).46 This scale has been successfully 
used in previous studies with children and adolescents 
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from São Gonçalo city and showed good internal consis-
tency (the Cronbach’s α was 0.88).47

Tonic Immobility
The Tonic Immobility Scale-Child form (TIS-C), a 10-item 
7-point Likert scale, was used to assess the occurrence of 
peritraumatic tonic immobility. Given that some of its items 
assess dissociative and panic-like responses and since the 
goal of this study was to investigate the role of dissociative, 
panic, and tonic immobility reactions, we decided to exclude 
the items of TIS-C that overlapped with those of the 
Peritraumatic Dissociative Experiences Questionnaire 
(PDEQ) and The Physical Reactions Subscale (PRS) from 
our analyses. The primary advantage of this procedure was to 
disentangle the strict motor aspects of tonic immobility from 
the other peritraumatic reactions under investigation. 
Therefore, our evaluation of peritraumatic tonic immobility 
was an adaptation with four “motor” items (TIS-4)14,32 from 

TIS-C,48 including (i) rate the degree to which you felt frozen 
or paralyzed during the event (from 0 = not at all frozen or 
paralyzed to 6 = completely frozen or paralyzed); (ii) rate the 
degree to which you felt unable to move even though not 
restrained during the event (from 0 = could move freely to 6 
= could not move at all); (iii) rate the degree to which you felt 
unable to call out or scream during the event (from 0 = could 
scream freely to 6 = could not scream at all); and (iv) rate the 
degree to which you felt unable to escape during the event 
even though not restrained (from 0 = could escape easily to 6 
= could not escape at all but remain “fixed”). This four-item 
subscale showed good internal consistency, with 
a Cronbach’s alpha of 0.83.14

Peritraumatic Dissociation
Peritraumatic dissociation was assessed using the 
Peritraumatic Dissociative Experiences Questionnaire 
(PDEQ).49,50 For each of the 10 items, the subject rated 

Figure 1 Flow chart of the sample.
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the extent to which he/she had experienced each dissocia-
tive phenomenon during or immediately after trauma 
exposure on a 5-point Likert scale (ranging from 1 = not 
at all to 5 = extreme). The internal consistency of the 
PDEQ was good, with a Cronbach’s alpha of 0.79.51

Panic Reactions
The Physical Reactions Subscale (PRS) was used to mea-
sure peritraumatic panic reactions.52 Ten items were mea-
sured on a 4-point Likert scale (ranging from 1 = not at all 
to 4 = extreme) to assess the intensity of the physical 
symptoms of panic experienced during the traumatic 
event.

Statistical Analysis
Normality tests were performed to investigate the distribu-
tion of the PTSD symptoms as measured by the UCLA 
index (dependent variable). The Kolmogorov–Smirnov 
test indicated that the UCLA index scores did not follow 
a normal distribution.

Negative binomial models were used to address the 
problem of non-normality of the data. This analysis is 
used when data are overdispersed, and it is a very common 
analysis for addressing non-normal data.53–55 We per-
formed bivariate and multivariate negative binomial 
regressions to examine the influence of tonic immobility 
responses (independent variable) on PTSD symptomatol-
ogy. In addition, potential confounders were included in 
the model, such as dissociation and panic reactions, age, 
gender and time since trauma. The results are expressed as 
incident rate ratios (IRRs), which are an estimate of the 
increase of one unit in the severity of PTSD, since the 
other variables are held constant.

All the statistical analyses were performed using the 
Stata 12.0 package, and statistical significance was indi-
cated by p-values equal to or less than 0.05.

Results
Demographics and Psychometrics Results
The final sample was composed of predominantly female 
individuals (65.5%) (see Table 1). The most common 
trauma reported was “hearing about the violent death or 
serious injury of a loved one” (27.2%), followed by “see-
ing a dead body in your town” (16.2%) and “being in 
a place where an armed conflict was going on around 
you” (12.6%). Table 2 shows the trauma index frequency 
for the entire sample. In addition, individuals usually 
reported more than one type of trauma. Taking all types 

of trauma into account (trauma index + other traumas), the 
mean number of traumatic events suffered for each indi-
vidual was 3.8 (SD = 2.3).

Regression Analyses
We performed bivariate and multivariate negative bino-
mial regressions to examine whether tonic immobility 
could be associated with PTSD symptomatology after 
controlling for confounders. The results are expressed as 
incident rate ratios (IRRs), which are an estimate of a one- 
unit increase in PTSD severity, given that other variables 
are held constant. In the individual bivariate negative 
binomial regressions, all types of peritraumatic responses 
were separately associated with PTSD symptomatology 
(see bivariate analysis in Table 3). Note that each unit 
increase in tonic immobility was associated with a 2.9% 
increase in the IRR of PTSD symptoms. In addition, each 
unit increase in dissociation and panic reactions was asso-
ciated with 2.7% and 3.5% increases in the IRR of PTSD 
symptoms, respectively. Next, we performed multivariate 
negative binomial regressions to examine the association 
of tonic immobility with PTSD symptomatology in the 
presence of potential confounders (dissociation and panic 
reactions, age, gender and time since trauma). First, we 
analysed the association between tonic immobility and 
PTSD symptoms, including dissociation and panic reac-
tions, in the model. Each unit increase in tonic immobility 
was shown to be associated with a 0.9% increase in the 
IRR of PTSD symptoms. Second, gender, age, and time 
since trauma were also included in the model, and the 
association remained statistically significant, highlighting 
the relevance of tonic immobility for PTSD symptom 
severity (see multivariate analysis in Table 3).

Table 1 Demographic and Psychometric Characteristics of the 
Sample

Sample Characteristics

Sex N %

Female 481 65.5
Male 253 34.5

Mean Standard deviation

Age 14.48 0.91
UCLA Index 34.16 12.31

Tonic Immobility 7.08 6.47

Dissociation 17.38 7.96
Panic Reactions 15.84 5.90

Psychology Research and Behavior Management 2021:14                                                                    https://doi.org/10.2147/PRBM.S317343                                                                                                                                                                                                                       

DovePress                                                                                                                       
1363

Dovepress                                                                                                                                                      Magalhaes et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Discussion
This is the first study to investigate the association 
between symptoms of PTSD and peritraumatic tonic 
immobility, with data collected directly from a sample of 
adolescents. The results showed a significant association 
between tonic immobility and PTSD symptom severity. 
Moreover, this association remained significant after con-
trolling for confounders, particularly peritraumatic disso-
ciation and panic reactions. Thus, this study showed that 
the tonic immobility response to traumatic events may 

have prognostic value for PTSD symptom severity in 
adolescents as previously described for adults, suggesting 
that tonic immobility would be considered a vulnerability 
factor in this age group.

These results are in accordance with previous studies 
performed by our group. In a sample of PTSD patients 
who had experienced urban violence, when peritraumatic 
tonic immobility, dissociation and panic reactions were 
included in the same regression model, tonic immobility 
was the only peritraumatic response that significantly 

Table 2 The Trauma Index Frequency

UCLA 
Item

Trauma Index N %

11 Hearing about the violent death or serious injury of a loved one 200 27.2

9 Seeing a dead body in your town (do not include funerals) 119 16.2

4 Being in a place where an armed conflict was going on around you 93 12.6

8 Seeing someone in your town being beaten up, shot at or killed 78 10.6

6 Seeing a family member being hit, punched or kicked very hard at home (do not include ordinary fights between 

brothers and sisters)

68 9.2

7 Being beaten up, shot at or threatened to be hurt badly in your town 38 5.2

5 Being hit, punched or kicked very hard at home (do not include ordinary fights between brothers and sisters) 38 5.2

2 Being in another kind of disaster, like a fire, tornado, flood or hurricane 26 3.5

10 Having an adult or someone much older touch your private sexual body parts when you did not want them to 25 3.4

3 Being in a bad accident, like a very serious car accident 24 3.3

12 Having painful and scary medical treatment in a hospital when very sick or badly injured 22 3.0

1 Being in a big earthquake that badly damaged the building you were in 4 0.5

13 Other than the situations described above, has anything else happened to you that was really scary, dangerous or 
violent?

1 0.1

Table 3 Negative Binomial Regressions for the Association Between Peritraumatic Reactions and Confounding Variables with PTSD 
Symptoms

Association with PTSD Symptoms IRR 95% CI p-value

Bivariate analysis

Tonic immobility 1.029 1.026–1.032 0.000

Dissociation 1.027 1.025–1.029 0.000

Panic reactions 1.035 1.031–1.038 0.000

Multivariate analysis

Tonic immobility (Dissociation + Panic) 1.009 1.006–1.013 0.000

Tonic immobility (Dissociation + Panic + Age + Gender + Time 

since trauma)

1.009 1.005–1.012 0.000
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predicted PTSD symptom severity.14 Interestingly, tonic 
immobility seems to be related to increased PTSD symp-
tom severity not only in patients but also in healthy indi-
viduals, for example, undergraduate students who were 
exposed to various types of trauma but did not develop 
PTSD. This association remained significant after control-
ling for potential confounders, such as peritraumatic dis-
sociation, peritraumatic panic reactions, negative affect, 
gender, type of trauma, and time since trauma.13 Taken 
together, these findings highlight the importance of the 
tonic immobility response as a risk factor for PTSD symp-
tom severity in clinical and non-clinical samples.

In addition to the studies performed by our group, the 
peritraumatic tonic immobility reaction has also been indi-
cated in the literature to be a factor that affects an indivi-
dual’s vulnerability to the development of PTSD.21,24,25 

Hagenaars investigated the association of tonic immobility 
with PTSD in a large representative sample (over ages 
ranging from 16 to 93).8 They measured peritraumatic 
tonic immobility, peritraumatic fear, peritraumatic disso-
ciation, trait anxiety, dissociative tendencies, behavioural 
inhibition, and PTSD symptoms. Tonic immobility and 
trait anxiety were the most relevant predictors. More 
recently, Hagenaars and Hagenaars performed a two-year 
assessment study to test whether tonic immobility could 
predict poor recovery from PTSD.56 They investigated 
a mixed trauma sample (N = 262, age ranging from 18 
to 86 years) and observed that after controlling for peri-
traumatic fear and dissociation, peritraumatic tonic immo-
bility predicted PTSD symptoms in the assessment during 
the second year. This evidence suggests that tonic immo-
bility impairs recovery from PTSD. Additionally, Möller 
et al,57 showed that the occurrence of tonic immobility 
seems to increase the risk of PTSD prevalence after sexual 
assault. Interestingly, the prevalence of PTSD in women 
who experienced extreme tonic immobility during assault 
was almost twice as high as that in women who did not 
experience tonic immobility, corroborating the idea that 
this response contributes to psychopathological outcomes, 
particularly PTSD symptoms; please see the work of 
Abrams et al,9 for an exception.

One possible explanation of why tonic immobility 
leads to PTSD symptoms is that experiencing tonic 
immobility can lead to self-blame (guilt), and guilt med-
iates the association between tonic immobility and PTSD 
symptoms.58 In fact, it was demonstrated that persons 
who experience tonic immobility during a sexual assault 

may tend to blame themselves for not acting appropriately 
to prevent or halt the attack.22 Self-blame, in turn, is 
linked to poorer recovery from sexual assault and may 
contribute to feelings of shame or guilt.22,59,60 In fact, 
findings from the literature suggest that guilt is associated 
with PTSD.61,62 For example, Guineau et al,63 demon-
strated that among all analysed PTSD symptoms, blaming 
oneself or others for the traumatic event showed the 
strongest link to event centrality, the extent to which 
individuals integrate a traumatic event into their life 
story and identity. In addition, Bovin et al,58 showed 
that guilt may be an important mechanism by which 
trauma survivors who experience tonic immobility later 
develop PTSD symptoms. These authors highlight the 
importance of educating individuals who have experi-
enced tonic immobility to reduce guilt about peritrau-
matic behavioural passivity, which may in turn reduce 
PTSD symptoms. In addition, being blamed by others 
for not having reacted to the trauma, that is, a lack of 
social support, can be an important aggravating factor in 
this relationship.64

Some investigations have described adult participants 
reporting tonic immobility during childhood trauma.24–26 

Although this evidence provides important information 
about tonic immobility at an early age, no study has con-
ducted an investigation by collecting data from a sample 
of participants younger than adulthood. This aspect would 
be especially important, because it reduces the sample’s 
retrospective bias. In the present study, data collection was 
performed in adolescents, and the time when they com-
pleted the psychometric scales was relatively closer to the 
traumatic event (childhood or adolescence), minimizing 
recall bias. For instance, age-related changes in memory 
are well documented, with evidence showing that older 
adults perform worse than young adults.65–67

Interestingly, studies with non-human animals discuss 
maturational influences on the development of fear 
responses, pointing to longer tonic immobility reactions 
with age.34,35 In humans, it would be possible that this 
peritraumatic response was less important at earlier ages, 
such as childhood or adolescence. Our results, however, 
showed that the tonic immobility response to traumatic 
events may have prognostic value for PTSD symptom 
severity in adolescents, as previously described for adults. 
Therefore, tonic immobility could be considered 
a vulnerability factor in this age group. When taking 
these factors into account, it is essential to explore the 
impact of experiencing tonic immobility, an involuntary 
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defensive response, on PTSD symptomatology in adoles-
cents. Mental health problems that present in adolescence 
can profoundly impair quality of life and might cause 
numerous negative developmental outcomes and psychia-
tric conditions in adulthood.36,39,68–70 Especially in low- 
and middle-income countries, where the violence and 
trauma loads are often high, it is crucial to elucidate the 
contributions of risk factors for PTSD symptom severity. 
Thus, knowing which individuals are at the highest risk for 
PTSD might provide important guidance with regard to 
appropriate early interventions and the allocation of men-
tal health resources.71,72 Implementing early and specific 
psychological/psychiatric interventions can minimize the 
chances of developing mental disorders in adolescence or 
later in life, particularly those living in poor regions with 
high levels of violence, with a poor quality of healthcare 
and social services. Future research should focus on pos-
sible mechanisms behind the relationship between tonic 
immobility and PTSD symptoms, such as guilt and lack of 
social support, to open new avenues for the prevention and 
treatment of PTSD in adolescents. In addition, further 
studies should focus on a model that outlines multilevel 
determinants of health situated at the global, macro, 
mezzo, micro and individual levels, such as an ecological 
framework, to understand the risk factors affecting adoles-
cent PTSD.73

Advantages and Limitations
This is the first study involving a representative sample of 
adolescents to explore the association between tonic 
immobility and PTSD symptoms. In addition, the use of 
this non-clinical sample population leads to a reduction in 
the biases observed in clinical populations, such as more 
severe cases, a higher prevalence of comorbidities, the 
use of medication and higher levels of functional impair-
ment. Although there are some advantages to studying 
a non-clinical sample, we must point out some limita-
tions: (1) First, these findings cannot be generalized to 
clinical populations. In this study, we used questionnaire- 
based data to assess clinical phenomena and did not con-
duct a clinical interview, which represents a limitation for 
discussing the diagnosis of PTSD. However, this 
approach is adequate for investigating PTSD symptoms 
and is widely used in the literature. (2) The limitations 
also included the retrospective design, which may have 
led to recall bias. However, because we studied a sample 
of adolescents, the time when they completed the psycho-
metric scales was relatively closer to the traumatic event 

than it would have been in an older population, minimiz-
ing recall bias.67 (3) The study was also limited by parti-
cipants lost due to not completing the questionnaire, 
which could have impacted the representativeness of our 
sample. (4) Lastly, causality cannot be inferred from 
cross-sectional data.

Conclusion
In summary, this is the first study showing an association 
between peritraumatic tonic immobility and PTSD symp-
tomatology in a sample of adolescents as described pre-
viously for adults. This association remained significant 
even after controlling for confounders, such as peritrau-
matic dissociation and panic reactions. Adolescence is 
a crucial brain development stage.36,39,68 These results 
highlight the urgency of including the evaluation of peri-
traumatic responses, particularly the tonic immobility 
response in adolescents. The presence of tonic immobi-
lity may suggest the possibility of developing more tar-
geted interventions following trauma exposure, by 
focusing on individuals with higher risks of developing 
PTSD.
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