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Objective: A substantial number of sexual assault victims report experiencing some form of
peritraumatic tonic immobility (TI). A self-report questionnaire that is widely used to assess TI
retrospectively is the Tonic Immobility Scale (TIS). This study explored the factor structure of the
TIS in a clinical sample of adolescent and young adults. Method: The sample comprised 131 female
rape victims, aged 13–25, who were referred for specialized trauma-focused treatment. An explor-
atory factor analysis (EFA) was performed. Results: The EFA showed support for a three-factor
model, with factors TI, Fear, and Detachment. Item correlations ranged from .32 to .57 for TI, from
.14 to .35 for Fear, and .29 for the two Detachment items. Conclusions: We found support for a
three-factor solution distinguishing TI, fear, and detachment, suggesting the need to further develop
the TIS with different subscales in varying age groups and clinical samples.

Clinical Implication Statement
When assessing peritraumatic reactions in adolescent victims of sexual assault using the Tonic
Immobility Scale, the present study suggests the use of three subscales. These subscales of Tonic
Immobility, Fear, and Detachment may be more appropriate for clinical settings than previously
found subscale structures.
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Tonic immobility (TI) is an involuntary behavioral reaction to
stress characterized by motor inhibition, suppressed vocal behav-
ior, hypertonicity, parkinsonian-like tremors, eye closure, analge-
sia, and waxy flexibility (Fusé et al., 2007; Galliano et al., 1993;
Marx et al., 2008). TI occurs when fight-or-flight reactions are no
longer survival options and thus under conditions of (perceived)
restraint or inescapability (Marx et al., 2008).

Studies estimating the prevalence of TI showed that a substan-
tial number of sexual assault victims (33–48%) experience TI
during the assault (Fusé et al., 2007; Hagenaars, 2016; Heidt et al.,
2005; Kalaf et al., 2017; Möller et al., 2017). This high prevalence
is especially alarming since multiple cross-sectional indicate a
positive association between TI and psychopathology (e.g.,
Abrams et al., 2009; Bovin et al., 2008; Hagenaars, 2016; Heidt et

al., 2005; Portugal et al., 2012). Moreover, longitudinal and ex-
perimental studies suggest that TI predicts posttraumatic stress
symptoms (Hagenaars & Putman, 2011; Kuiling et al., 2019;
Möller et al., 2017).

The questionnaire mostly used to assess TI is the Tonic Immo-
bility Scale (TIS; Forsyth et al., 2000). The TIS is a two-part
self-report instrument that was specifically developed to measure
the occurrence and severity of TI in female victims of sexual
assault (Forsyth et al., 2000). Subsequent adaptations in the in-
structions of the TIS were made to use the questionnaire in the
context of different types of traumas and in experimental studies.

Fusé et al. (2007) were the first to evaluate the factor structure
of the TIS in two samples of female undergraduate students who
reported experiences of sexual victimization (Sample 1: Mage �
19.42 years, SD � 2.13, range 18–35; Sample 2: Mage � 19.96,
SD � 4.96, range 18–56). The findings from both studies sug-
gested that the 10-item TIS comprises two independent factors:
Tonic Immobility (TI; 7 items) and Fear (3 items).

In contrast, Reichenheim et al. (2014) found a one-factor solu-
tion to show the best fit in a relatively older community sample
with experiences of mixed trauma and aversive events (both men
and women; Mage � 41.1 years). In this study, the number of items
was reduced from 10 to 6 after initial analysis due to residual
correlations indicating content redundancies. It is important to
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stress, however, that the samples of the studies done by Fusé et al.
(2007) and Reichenheim et al. (2014) differed by gender, age, and
type of event experienced, so several of these factors could have
contributed to the differences in results between the studies.

In summary, previous studies are limited in number and have
found mixed results concerning the underlying factor structure of
the TIS. This complicates the use and interpretation of the TIS to
diverge between studies and in turn contributes to conceptual
confusion regarding the concept TI. For example, some studies
have used only the four physical immobility items (Lima et al.,
2010; Portugal et al., 2012; Volchan et al., 2011), while others
have used the total score based on the results of Reichenheim et al.
(2014; Kalaf et al., 2017). Alternatively, others have used one or
both of the subscales as originally proposed by Fusé et al. (2007;
Fiszman et al., 2008; Fragkaki et al., 2016; Heidt et al., 2005). All
of these scales, although different in content, were taken to reflect
the concept of TI. This methodological problem may also (partly)
account for the wide range of prevalence rates of TI during sexual
assault reported in the literature.

The studies described so far were all done in adult community
samples. This includes the studies indexing the occurrence of TI
during childhood abuse (e.g., Heidt et al., 2005; Humphreys et al.,
2010; Kalaf et al., 2017). There are, to our knowledge, no studies
assessing the occurrence of TI and the underlying factor structure
of the TIS in a younger, clinical sample. The need to study TI in
a younger sample is clear since TI may be especially prevalent in
adolescents and young adults (Hagenaars, 2016; Kalaf et al.,
2017). In addition, adolescents and young adults may show a
distinct pattern of peritraumatic reactions compared to adults re-
sulting from developing coping mechanisms and emotion regula-
tion (e.g., Skinner & Zimmer-Gembeck, 2007). Speculatively,
dissociative reactions might be more independent in this age
group, given that factors concerning affect became more interre-
lated with increasing age (Allan et al., 2015). Moreover, TI has
been found to be related to psychopathology, including posttrau-
matic stress disorder (PTSD; e.g., Möller et al., 2017). Thus, the
practical application of the TIS lies in assessing symptomology
and treatment needs in clinical practice. However, the factor struc-
ture of the TIS has not yet been studied in a clinical sample.
Therefore, the aim of the current study was to explore the factor
structure of the TIS in a clinical sample of adolescent and young
adult victims of a rape, using an exploratory factor analysis (EFA).

Method

Participants

The data for the present study were collected in a Dutch psy-
chotrauma center specialized in outpatient psychological services
for adolescent and young adult rape victims. For this study, rape
was defined as “an event that occurred without the victim’s con-
sent that involved the use or threat of using force in vaginal, anal
or oral intercourse” (Tjaden & Thoennes, 2006, p. 3). This defi-
nition includes both attempted and completed rape, with the term
completed referring to vaginal, oral, anal, or multiple penetrations.

In total, 131 female rape victims who were referred to a psy-
chotrauma center for specialized trauma-focused treatment com-
pleted the questionnaires at intake and were included in the study
between May 2005 and December 2011. The victims’ age ranged

from 13 to 25 years, with a median age of 16.42 years (M � 17.28,
SD � 3.03). Most victims were younger than 18 (68%). The
psychological distress of this sample at intake was evident: The
average total score on the Symptom Checklist–90 (Arrindell &
Etteman, 2003) was 208 (SD � 59.26), which translates to very
high dysfunction for a healthy population and average dysfunction
for a clinical population. All victims spoke Dutch. Further demo-
graphics can be found in Table 1.

Materials

The Dutch-translated version of the TIS (De Kleine et al., 2009)
was used to assess peritraumatic reactions. The present study
focused on Part 1 of the TIS,1 consisting of 10 items that were
derived from the animal literature on TI “so as to reflect key
physiological and behavioral features that are known to accom-
pany TI and fearful responding” (Fusé et al., 2007, p. 268). Items
are scored on a 7-point Likert scale (range 0–6, total score range
0–60). Fusé et al. (2007) originally identified two factors: TI
(seven items) and Fear (three items). The TI factor consists of
“froze or felt paralyzed,” “unable to move,” “unable to call or
scream,” “felt numb or no pain,” “felt cold,” “feared for life,” and
“detached from yourself.” The Fear factor consists of “trembling/
shaking,” “feelings of fear/panic,” and “detached from around
you.”

Procedure

During admission, all patients completed a psychological as-
sessment as part of a larger test battery, consisting of a structured
interview for obtaining demographic and postrape characteristics,
and the TIS. According to the Ethical Medical Committee of the
University Medical Centre Utrecht, the Declaration of Helsinki
and the Dutch Medical Research involving Human Subjects Act
concerning scientific research were not applicable to the present
study since data were collected as part of routine outcome moni-
toring. Written informed consent for the use of these data for
research was obtained from both patients and parents at admission.

Data Analysis

Because the sample of the present study differs significantly
from previous studies, an EFA was conducted to identify the
underlying factor structure of the TIS. Similar to Fusé et al. (2007),
principal axis factor analysis was used. However, as suggested by
Fusé et al. (2007) as a next step, we used an oblimin rotation
because this method allows factors to be correlated, which would
help to clarify the relation between the factors. The factors were
analyzed in three ways: using Kaiser’s criterion of eigenvalues
over 1, analyzing the scree plot, and parallel analysis. All data
analysis was performed using IBM SPSS statistics Version 25.
Subscale reliability was examined using interitem correlations,
which is the recommended method to determine (sub)scale reli-
ability in relatively short (sub)scales (i.e., in contrast to Cronbach’s
alpha values, which are quite sensitive to the number of items;
Briggs & Cheek, 1986).

1 Part 2 of the TIS indexes the contextual assault circumstances.
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Results

The total score of the 10 TIS items ranged from 13 to 48, with
an average score of 32.49 (SD � 6.25). Mean scores per TIS item
can be found in Table 2. The Kaiser–Meyer–Olkin (KMO) mea-
sure revealed acceptable sampling adequacy (KMO � .64; Kaiser,
1974). Bartlett’s test was significant (p � .001). The KMO and
Bartlett’s test confirm that the data are appropriate for factor
analyses. The initial analysis showed three factors with eigenval-
ues over 1 (i.e., Kaiser’s criterion). These three factors explained
a total variance of 34.5% (i.e., 17.1%, 12.2%, and 5.2%, respec-
tively). The scree plot was indistinct with elbows at three and four
factors, justifying retaining either two or three factors. Parallel
analysis indicated two factors with eigenvalues exceeding the
corresponding criterion value for a randomly generated data matrix
of the same size (10 variables � 131 participants). The criterion

value of the third factor in the parallel analysis was 1.20, which is
just above the eigenvalue (1.19) of the third factor in the EFA.
Analysis of the three-factor structure (see Table 3) showed corre-
lations between factors of r � .17 (Factors 1 and 2), r � .27
(Factors 1 and 3), and r � �.15 (Factors 2 and 3). Zero-order
interitem correlations are shown in Table 2.

Because the scree plot and parallel analysis were inconclusive in
deciding for two or three factors, we also performed an EFA with
extraction of two factors in order to compare the explained vari-
ance and correlations of the two-factor structures. The two factors
explained a total variance of 29% (i.e., 17% and 12%, respec-
tively) and correlated with r � .06.

Comparing the two- and three-factor solutions, the three-factor
structure was deemed better fitting due to the added explained
variance and higher internal consistency based on item correlations
(i.e., as the recommended index of reliability) for the resulting
subscales. These ranged from |.32| to |.57| for the items comprising
the first factor, from |.14| to |.35| for the items comprising the
second factor, and |.29| for the items comprising third factor. In
contrast, the item correlations in the two-factor structure were
considerably lower and not in the optimal range from |.04| to |.57|
for the first factor and from |.14| to |.35| for the second factor
(Briggs & Cheek, 1986). For illustrative purposes, we also exam-
ined the interitem correlation of the original factors as proposed by
Fusé et al. (2007) in the current sample. Most of the interitem
correlations were not above .20 and therefore not in the optimal
range. Based on factor loading of .30 or higher in the structure
matrix (Izquierdo et al., 2014; Thompson, 2004), we identified the
three factors (see Table 3) as a TI subscale (three items), a Fear
subscale (five items), and a Detachment subscale (two items).

A comparison between the original two subscales and their
respective items as proposed by Fusé et al. (2007) and the factors
found in the current study can be found in Table 4. There are two
substantial differences between the original and the current factors.
First, three former TI items now loaded on the Fear factor (i.e.,
Items 5, 6, and 8). Second, two items now loaded on a new factor
(i.e., Detachment; Items 9 and 10). Thus, the three assessed peri-
traumatic reactions (TI, fear, and detachment) now all made up
their own factor.

Discussion

This study set out to explore the factor structure of the TIS
(Forsyth et al., 2000) in a clinical sample of adolescent and young

Table 1
Sample Demographics

Variable N (%)

Ethnicitya

Dutch 112 (86)
Moroccan 3 (2)
Surinam 3 (2)
Other 13 (10)

Education levelb

Low 71 (54)
Middle 30 (23)
High 29 (22)

Living situation
At parents’ home 110 (84)
Other 21 (16)

Perpetrator of assault
Stranger 45 (34)
Acquaintance 51 (39)
Friend, partner, family 36 (27)

Single assailant
Yes 120 (92)
No (group rape) 11 (8)

Prior negative sexual experience
Yes 21 (16)
No 110 (84)

a Dutch origin was defined as being a child from parents born in the
Netherlands. Other ethnicities were self-reported. b After 6 years of gen-
eral primary school, at the age of 12 years, students enter low (4 years),
medium (5 years), or high (6 years) secondary education level.

Table 2
Interitem Correlations of the Tonic Immobility Scale

Item M (SD) 1 2 3 4 5 6 7 8 9

1. Froze or felt paralyzed 4.10 (1.42)
2. Unable to move 3.92 (1.35) .57��

3. Trembling/ shaking 3.09 (1.68) �.20� �.15
4. Unable to call or scream 3.97 (1.96) .33�� .32�� .01
5. Felt numb or no pain 3.66 (1.68) .07 .15 .14 .10
6. Felt cold 2.56 (1.93) .07 .19� .15 .26�� .24��

7. Feelings of fear/ panic 2.56 (1.93) .05 �.01 .23� .05 .19� .14
8. Feared for life 1.78 (1.65) �.09 .05 .25�� .09 .16 .35�� .33��

9. Detached from yourself 3.50 (1.71) .23� .25� �.13 .10 �.03 .24�� .00 .11
10. Detached from around you 3.43 (1.80) .27�� .17 .03 .03 �.18� .09 .01 �.08 .29��

� p � .05. �� p � .01.
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adult rape victims. The results of the EFA did not support the
original two-factor model by Fusé et al. (2007) but showed support
for a three-factor model2 consisting of a TI, Fear, and Detachment
subscale, with factor items showing a good conceptual fit (i.e.,
separate subscales for Fear, TI, and Detachment). In addition, the
item content of the subscales was conceptually mixed. The original
TI subscale by Fusé et al. (2007), for example, also includes a
fear-associated item (i.e., “Feared for your life or felt as though
you were going to die”) and a depersonalization item (i.e., “Felt
detached from yourself”), while the Fear subscale also includes a
derealization item (i.e., “Felt detached from what was going on
around you”).

Several explanations can be named for the discrepancy between
our findings and those of Fusé et al. (2007). First, although Fusé et
al. (2007) did not report standard deviations of the TIS items, the
mean item scores in their sample of undergraduate students are
notably lower than those in our sample, indicating fewer peritrau-
matic reactions. Moreover, the current sample scored higher on
psychopathological problems. The clinical characteristics of the
current sample may have rendered a clearer differentiation in
peritraumatic reactions (i.e., immobility, fear, and dissociation).
Second, lower education levels may also account for the differ-
ences between Fusé et al. (2007) and our findings: More than half
of our sample had a low education level, whereas the sample of
Fusé et al. (2007) consisted solely of undergraduate students.
Third, the undergraduate students in Fusé et al. (2007; Study 1)
seem older than the sexual assault victims in our sample (M �
19.42, range 18–41 and M � 17.28, range 13–25, respectively).
Possibly, age may influence the factor structure of the TIS, for
example, because symptoms are more pronounced or less inter-
twined in adolescents and young adults. Future research can ex-
plore the role of age on peritraumatic reaction in even younger
samples.

On the other hand, Reichenheim et al. (2014) found evidence for
a one-factor solution. Importantly, their sample was considerably
older (aggregated M � 41.1 and 39.5; range: 38.5–42.0 and
41.9–45.5 for women and men, respectively), suggesting again
that age may indeed be a relevant factor that impacts the factor
structure of the TIS. Moreover, the sample of Reichenheim et al.
(2014) included males and other trauma types, that is, events that

may trigger grief rather than TI, such as a life-threatening illness
of a close person.

Our findings further highlight the importance of separating
peritraumatic reactions. In some studies, TI referred to peritrau-
matic physical immobility (i.e., TI subscale of the TIS; see Lima
et al., 2010), whereas in other studies, the term referred to a
combination of several peritraumatic reactions (i.e., all TIS items;
see Kalaf et al., 2015). Conceptually distinguishing between dif-
ferent peritraumatic reactions, instead of grouping these reactions
under the collective name of “Tonic Immobility,” may aid future
studies in delineating the specific relations between symptoms and
their specific contributions to psychopathology. In fact, Lima et al.
(2010) found that peritraumatic physical immobility was related to
poor treatment outcomes for PTSD treatment, but panic and dis-
sociation were not. If peritraumatic reactions are grouped in clin-
ical practice, the effect on treatment outcomes can be over- or
underestimated. Furthermore, our results are informative regarding
the construct of TI (i.e., peritraumatic reactions). They suggest a
dynamic model of TI symptom profiles that vary rather than a
fixed set of symptoms. Possibly, some symptoms are at the core of
TI, whereas others may vary or be dependent on age and psycho-
pathology. For example, relationships between TI symptoms may
become stronger when they co-occur repeatedly over a longer
period of time or when coping is already affected by psychopa-
thology, such as preexisting PTSD or anxiety disorders. Our re-
sults therefore point out relevant avenues for future research,
which may specify core symptoms and varying symptoms of TI, as
well as factors affecting these exact symptom profiles.

Although the sample size in the current study was sufficient
according to Pearson and Mundform (2010), who supported a
sample of at least 100 cases, future studies might benefit from
using even larger samples. Tabachnick and Fidell (2013), for
example, suggested that “as a general rule of thumb, it is comfort-

2 The three-factor model fit the data best. Still, it is worth noting that the
two-factor model that was explored in this study (Table 4) found two
factors that differed from those found by Fusé et al. (2007). Our structure
loaded Items 5, 6, and 8 on the Fear factor, whereas these items loaded on
TI factor in the structure of Fusé et al. (2007). Additionally, Item 10 loaded
on the TI factor instead of Fear.

Table 3
Communalities, Pattern Matrix, and Structure Matrix for Factor Analysis With Oblimin Rotation of Three-Factor Solution of Tonic
Immobility Scale Items

Item

Pattern matrix Structure matrix

CommunalitiesFactor 1 Factor 2 Factor 3 Factor 1 Factor 2 Factor 3

1. Froze or felt paralyzed .73 �.22 .13 .73 �.11 .35 .68
2. Unable to move .73 �.07 .08 .74 .04 .28 .50
4. Unable to call or scream .44 .10 �.01 .45 .18 .09 .23
8. Feared for life �.04 .67 .07 .09 .65 �.04 .50
6. Felt cold .16 .54 .20 .31 .53 .17 .32
7. Feelings of fear/panic .03 .42 �.03 .09 .43 �.09 .19
3. Trembling/shaking �.18 .42 �.08 �.13 .40 �.19 .21
5. Felt numb or no pain .29 .27 �.31 .25 .36 �.27 .25
9. Detached from yourself .12 .15 .55 .28 .10 .53 .67

10. Detached from around you .03 �.02 .52 .18 �.09 .56 .15

Note. Factor loadings � .30 are in bold. In oblique rotation exploratory factor analysis, the pattern matrix is used to interpret factors (Osborne, 2015).
Communalities represent the proportion of common variance in the variable.
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ing to have at least 300 cases for factor analysis” (p. 613). More-
over, the time between the assault and the reporting of TI was
unknown in our sample, so we could not examine possible recall
biases. Also, prior research has found gender differences in TI
(Kalaf et al., 2015). Because our sample included females only,
our findings cannot be generalized to males. Additionally, this
study opted for factor analysis with oblique rotation to allow for
correlation between factors, as peritraumatic reactions are concep-
tually likely to be related. Using oblique rotation is in contrast to
Fusé et al. (2007), who used orthogonal rotation. This difference in
technique may (partly) justify the results.

In conclusion, this study set out to explore the factor structure of
the TIS (Forsyth et al., 2000) among a clinical sample of victims
of a sexual assault aged 13–25 years. We found support for a
conceptually clear three-factor solution distinguishing TI, Fear,
and Detachment. Our results suggest that the factor structure of the
TIS varies with age and psychopathology. We also highly recom-
mend the investigation of gender, trauma type, and educational
level as additional factors that may affect the interplay between
peritraumatic symptom clusters, as well as the use of oblique
rotation in studying the factors of TI.
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