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Abstract
Preliminary evidence supports a possible association between post-traumatic stress disorder (PTSD) and sensory modulation
disorder (SMD). Nevertheless, the research focusing on this relationship in children is notably limited. This study examined
children with and without PTS symptoms, by comparing their mothers’ perceptions of their responses to sensory events in daily
life. Mothers of 134 non-referred children aged 5–11, exposed to continuous traumatic stress due to political violence, completed
the UCLA-RI and the Short Sensory Profile questionnaires. Significant differences emerged between children with different
levels of PTS symptoms in various sensory modalities. Furthermore, half of the symptomatic children had suspected clinically
significant deficits in sensory processing. In addition, PTSD symptoms were significantly associated with most of the sensory
processing scores. Logistic regression indicated that the overall sensory processing score was a significant predictor of group
classification. The results indicate that children with PTS symptoms may be at increased risk for sensory processing deficits.
Evaluation of sensory processing should be incorporated into the routine evaluation of this population in order to determine
whether this is an additional factor contributing to a child’s difficulties in participating in daily activities. Subsequent intervention
programs should then address the multiple needs of these children.
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Individuals differ in their responses to sensations with respect
to the type, intensity, and affective tone displayed (Ben-
Sasson et al. 2009). These typical individual differences influ-
ence peoples’ interest in, tolerance for, and pleasure derived
from sensations, which in turn affect their behavior and life
choices (Dunn 2001). However, persons with sensory modu-
lation disorder (SMD) experience more pervasive and clini-
cally aberrant responses to sensory input, to an extent
that profoundly interferes with their participation in dai-
ly activities (Bar-Shalita et al. 2008) and quality of life
(Kinnealey et al. 2011).

Sensory modulation disorder, a subtype of sensory process-
ing disorder (SPD), is a disorder of the regulatory component
of sensory processing; it is expressed as sensory over-
responsivity (SOR) and/or under-responsivity (SUR) to one
or more types of sensory stimuli (Miller et al. 2007).
Individuals with SOR experience sensations more intensely
and for longer durations, resulting in increased arousal levels.
These individuals experience otherwise benign sensations as
unpleasant, distracting, or even painful. They react with a
fight/flight response, manifested as exaggerated avoidant
and defensive behaviors that are out of sync with the environ-
mental demands (Miller et al. 2007; Schaaf et al. 2003). In
contrast, individuals with SUR have a delayed or decreased
response to various sensations, resulting in reduced arousal
levels, and leading to characteristics such as passive behavior
and a seeming lack of interest or motivation to initiate social-
ization and exploration (Miller et al. 2007).

Sensory modulation disorder is prevalent in 5–16% of typ-
ically developing children (Ahn et al. 2004; Ben-Sasson et al.
2009; Gouze et al. 2009). Although SMD can be evident
without the presence of other deficits (Miller et al. 2012;
Yochman et al. 2013), research increasingly indicates
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extremely elevated rates of SMD in an array of psychiatric
disorders (Ben-Sasson and Podoly 2017; Dar et al. 2012;
Lewin et al. 2015; Lipskaya-Velikovsky et al. 2015;
Reynolds and Lane 2009), including post-traumatic stress dis-
order (PTSD) (Engel-Yeger et al. 2013).

The Diagnostic and Statistical Manual of Mental
Disorders (DSM-5; American Psychiatric Association 2013)
classifies PTSD under trauma and stressor-related disorders. A
diagnosis of PTSD requires the person to have experienced,
witnessed, or learned of a traumatic event. Thus for example,
studies indicate that children exposed to continuous political
violence are at high risk of suffering from full or partial post-
traumatic stress symptoms (Karr 2009; Wolmer et al. 2015).

It is noteworthy that in most cases, resilience to trauma is
more common than PTSD in children and adolescents as well
as in adults (Bonanno 2004; Lacoviello and Charney 2014;
Masten 2001). The risk of developing PTSD after exposure to
a traumatic event depends on a complex interaction between
risk and protective factors (Pat-Horenczyk et al. 2009a). These
factors operate at many levels and include the individual’s
determinants, attributes of the child’s family, as well as char-
acteristics of the individual’s larger social and cultural envi-
ronment (Betancourt and Khan 2008; Nugent et al. 2014; Pat-
Horenczyk et al. 2017).

Thus, PTSD is defined not only by its presumed cause, but
also by meeting the requirements of all four symptom clusters
that characterize the disorder: re-experiencing of the traumatic
event, avoidance of trauma-related stimuli, negative thoughts
and/or emotions, and increased arousal and reactivity
(American Psychiatric Association 2013). Although not hav-
ing been fully subsumed under the DSM-5’s hyperarousal
symptom cluster, a disruption of sensory processing frequent-
ly accompanies the described dysregulatory state in PTSD,
causing common behavioral characteristics like those found
in individuals with SMD. Similar to SMD-SOR, people with
PTSD frequently complain of increased hypervigilance and
hypersensitivity to a broad range of everyday stimuli, over
and beyond trauma-related or threatening cues (Ehlers and
Clark 2000; Hayes et al. 2012; Stewart and White 2008).

Several hypotheses can be advanced to explain the possible
mechanisms that may contribute to the co-occurrence of
PTSD and SMD. Firstly, trauma-originated excessive stimu-
lation of the central nervous system (CNS) has been shown to
cause permanent neural changes that impede habituation
to sensory stimuli, both related and unrelated to the
original trauma. CNS hypo-habituation may essentially ex-
press itself as secondary SMD-SOR symptoms (Van der
Kolk 2006; Warner et al. 2013).

A second possibility suggests that premorbid SMDmay be
a risk factor for developing psychopathology, and inter alia,
PTSD (Levit-Binnun and Golland 2012). Thus, hypersensitiv-
ity and exaggerated pain perception (Bar-Shalita et al. 2014;
Meredith et al. 2015), anxiety (Green and Ben-Sasson 2010;

Lane et al. 2012; Levit-Binnun et al. 2014; Reynolds and Lane
2009), and reduced resilience (Dean et al. 2018) are all found
to be characteristic of individuals with SMD. These may sig-
nificantly lead to amplification of the traumatic experi-
ence, as well as reduce the probability of resolving the
trauma experience, thus increasing the risk of develop-
ing PTSD (Trickey et al. 2012).

In addition, it could be argued that these coexisting disorders
may share a common cause. Thus, for example, inadequate
executive resources are likely to further contribute to amutually
driven perpetuation of CNS dysfunction. Studies of both intrin-
sic visual cortical activity and bottom-up sensory-driven causal
connectivity in PTSD (Clancy et al. 2017) and multisensory
integration (MSI) in SMD (Brett-Green et al. 2008, 2010) cite
excessive frontal activation, likely to be recruited in an effort to
manage the core lower-level dysregulatory symptoms of the
two disorders. The added strain placed on the executive re-
sources in the case of co-occurring SMD and PTSD is likely
to cause a further drop in the higher-level self-regulatory capac-
ity of the lower-level hyperstimulation.

Since a number of factors may contribute to the interplay
between SMD and PTSD, it is likely that these relationships
cannot adequately be explained by any single cause; nor does
it follow that these hypotheses are mutually exclusive. Despite
the evidence lending support to the possible coexistence of
these disorders, limited research has focused on this issue.
Most research regarding the sensory processing abilities of
individuals with PTSD has focused on understanding basic
fundamental physiological processes of abnormal sensory
function, usually isolated to one sensory modality (mainly
auditory and visual) (Ghisolfi et al. 2004; Holstein et al.
2010; Karl et al. 2006; McFarlane et al. 1993; Shalev et al.
2000; Stewart and White 2008). Extremely limited research
has focused on assessing behavioral responses to sensory
stimuli from multiple sensory modalities in everyday life sit-
uations (Bailliard and Whigham 2017). One such study was
conducted by Engel-Yeger et al. (2013), who focused on the
sensory profile of adults with PTS symptoms using the
Adolescent/Adult Sensory Profile questionnaire (Brown and
Dunn 2002). They found significantly greater tendencies for
sensory sensitivity, sensation avoidance, low registration, and
a lower tendency for sensory seeking in individuals with PTS
compared to typical adults. Furthermore, discriminant analy-
sis predicted group classification of 73% of the study group
and 80% of the controls, thus further confirming the unique
sensory profile of this population.

In an additional study, sensory processing difficulties were
found to possibly impede adults with PTS in forming intimate
relationships (Engel-Yeger et al. 2015). Muffly and Gerney
(2015) focused on a specific trauma among woman who had
been sexually assaulted, finding unique patterns of sensory
processing, specifically with regard to touch while engaging
in everyday occupations.
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With regard to the pediatric population, Atchison (2007)
reported that based on data obtained from the Sensory Profile
questionnaire administered to 900 children referred to a trau-
ma assessment center, more than half of the children demon-
strated symptoms of SMD, with 35% of them scoring two
standard deviations (SDs) below the mean. Thus, despite the
limited empirical literature indicating the possibility of senso-
ry modulation dysfunction among individuals with PTS
symptoms, to our knowledge no research has examined this
relationship in children.

The objectives of the present study were to (1) compare the
sensory profiles of non-referred children, aged 5–11, with and
without PTS symptoms; (2) examine the correlation between
the severity of PTS symptoms and sensory processing abili-
ties; and (3) identify whether the sensory profile measure can
predict group classification of children with and without PTS
symptoms.

Methods

Participants

The sample consisted of 134 Israeli mothers of children aged
7–11 years (mean age = 9.1 years; SD = 1.0) who were ex-
posed to continuous traumatic stress. Inclusion criteria were:
(a) a caregiver fluent in Hebrew; (b) residents of Sderot, an
Israeli city adjacent to the Gaza Strip, which at the time of the
study had been exposed to repeated missile attacks for over a
decade; (c) children with no history of any clearly defined
developmental disorder, physical, sensory, or neurological
deficit. Three subgroups were created based on the scores of
the University of California-Los Angeles Reaction Index
questionnaire (UCLA-RI): 16 children defined with full PTS
symptoms, 54 children with partial PTS symptoms, and 64
children without symptoms of PTS (See Table 1).

Setting and Procedure

This study is part of a larger longitudinal study aimed at study-
ing the impact of continuous traumatic stress and exposure to
prolonged political violence on children living in Sderot, an
Israeli city exposed to numerous recurrent missile attacks. In
addition to the physical injuries and loss of lives, the psycho-
logical, social, and economic impact on the population has
been vast. Previous studies have documented a high rate of
psychological distress – especially PTSD – among those ex-
posed to political violence on both sides of the Israeli-
Palestinian conflict (Barron and Abdallah 2015; Pat-
Horenczyk et al. 2009b, 2013).

In the first phase of the study, 255 children aged 2–5 years
were assessed, after their parents signed a consent form agree-
ing to future contact for further assessment. In the current

follow-up study, 64% of the initial sample were reassessed
when the children were 7–11 years old. The remaining parents
of the original sample did not participate, mainly because the
families no longer lived in the area or were not located. Four
families explicitly refused to participate.

Families were contacted by phone in order to explain the
aim of the study. Interested families who met the inclusion
criteria were scheduled for an in-home visit. By means of a
structured face-to-face interview, trained research assistants
administered a variety of questionnaires to the mothers, in-
cluding the UCLA and Sensory Profile questionnaires.
Except for unclear words that were clarified, no mediation
was provided. Before the interview, informed consent was
obtained by both mother and child. Each family received a
gift voucher in appreciation for their participation in the study.

Measures

Demographics A short questionnaire was designed for this
study, including items regarding demographic status, as well
as medical and developmental information about the child.

Exposure to Traumatic Events The type and intensity of expo-
sure to political violence was measured by a questionnaire
developed for this specific psycho-political context, which
has been used in prior studies (Pat-Horenczyk 2004; Pat-
Horenczyk et al. 2013). The eight items on the questionnaire
represent various forms of exposure to missile attacks, and
howmany times these exposures occurred (never, once, twice,
three times, more than three times). For each item respondents
answer Byes^ or Bno^ to whether their child experienced this
type of traumatic event. Because it was impossible to obtain
reliable reports on the exact number of events, we calculated
only the number of separate types of events the child experi-
enced, and this measure was used as the total score for expo-
sure (See Fig. 1).

Table 1 Demographics and levels of post-traumatic symptoms (N =
134)

N = 134 Mean (SD) % (N)

Gender Boy 44.8% (60)

Girl 55.2% (74)

Age 9.1 (1.0)

Mother’s Education Elementary school 7.5% (10)

High School 34.3% (46)

Professional 13.4% (18)

Academic 44.8% (60)

Post-traumatic Symptoms 17.0 (12.3)

No PTSD 47.8% (64)

Partial PTSD 40.3% (54)

Full PTSD 11.9% (16)

Journ Child Adol Trauma (2020) 13:93–102 95



UCLA Reaction Index The UCLA-RI (Steinberg et al. 2004) is
among the most widely used research tools for measuring
child PTSD symptoms. The measure consists of two compo-
nents: a trauma exposure section and a PTSD symptom scale.
This study used the PTSD symptom scale only, since trauma
exposure was assessed by the more specific above-mentioned
questionnaire. The PTSD symptom scale is comprised of 22
items, based on theDSM-4 (American Psychiatric Association
1994), and rated on a 5-point Likert-type scale (0 = none to
4 = very often). The total PTSD severity score is a sum total of
all items. In addition, score sums were calculated for three
categories of symptom clusters derived from the DSM-
4: intrusive symptoms (criterion B), avoidance symp-
toms (criterion C), and hyperarousal symptoms (criterion
D). For each category the score obtained can indicate
whether the child’s functioning is within the norm.
Symptoms were classified as full PTSS when deficit
scores were obtained in all three categories. Partial
PTSS was assigned when deficit scores emerged in
two out of the three, and no PTSS when no deficit scores were
obtained. In addition, the criteria of exposure to the traumatic
event had to be met.

In published studies, alpha coefficients of the UCLA-RI
have demonstrated high internal consistency (0.90–0.85) and
good test-retest reliability at 0.84 (Roussos et al. 2005). The
questionnaire demonstrates acceptable convergent validity
when compared to similar measures (Steinberg et al. 2004).
The present study found Cronbach’s alpha to be well within
acceptable limits (0.83).

Short Sensory Profile The SSP (McIntosh et al. 1999a) is a 38-
item caregiver questionnaire that provides a standard measure
of a child’s sensory processing patterns in the context of

everyday life. The SSP includes those items that demonstrate
the highest discriminative power of atypical sensory process-
ing among all the items from the long version of the Sensory
Profile. Research indicates that due to its value in
screening for atypical sensory processing, the SSP is
recommended for research protocols (McIntosh et al.
1999b). The seven sections of the SSP are: tactile sen-
sitivity (7 items), movement sensitivity (3 items), taste /
smell sensitivity (4 items), under-responsive / seeks sen-
sation (7 items), auditory filtering (6 items), visual /
auditory sensitivity (5 items), and low energy / weak
(6 items). Items are scored on a 5-point Likert scale
measuring frequency of behaviors. Section scores and
a total score are recorded, with higher scores (155–
190) reflecting typical performance, a score of 142–
154 reflecting a probable difference in sensory process-
ing (1.5 SD below the mean of typically developing
children, according to manual norms), and a score of
38–141 reflecting a definite difference (2 SDs below
the mean). Internal consistency of the sections ranged from
0.70 to 0.90, and construct validity has been demonstrated
through the known-group procedure as well as factor analysis,
used to examine the intercorrelations of the SSP total and
section scores (range r = 0.25–0.76) (McIntosh et al. 1999a).

In addition, construct validity has been further analyzed
using electrodermal response testing, which has shown that
low scorers on electrodermal response have significantly low-
er scores on the SSP (McIntosh et al. 1999b). The Hebrew
version of the SSP was found to have good psychometric
properties (Engel-Yeger 2010). The analysis of internal reli-
ability coefficients for the present study revealed that the total
score and all section scores were above 0.8, apart from Btactile
sensitivity ,̂ which was 0.634.
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Results

Descriptive Statistics

Table 1 contains the demographics and levels of post-
traumatic symptoms of 134 children, ranging from 7 to
11 years old. Forty-five percent of the children’s mothers have
an academic education, and 34% of the mothers have a high
school diploma. Fifty-two percent of the children suffered
from partial or full PTS symptoms. All of the children were
exposed to some aspect of missile attacks (see Fig. 1).

Comparison of Group Scores on SSP Sections

Statistical analysis was performed using SPSS 25.0. The re-
sults of the multivariate analysis of variance (MANOVA) re-
vealed a significant group effect on the combined dependent
variables (F(14, 250) = 3.88, p < .001, η2 = 0.179). Follow-up
univariate ANOVAs showed that all sections, excluding Taste/
Smell Sensitivity, were significantly different in children with
various levels of PTS symptoms (See Table 2). Follow-up
with a post-hoc Tukey’s test indicated that the scores for chil-
dren with full PTS symptomswere significantly lower than for
the children with no PTS symptoms; this applied to total
scores and all sections scores, excluding Taste/Smell
Sensitivity. The effect sizes found for these results were mod-
erate to high, with the highest for the tactile system (η2 =
0.164). There were also significant differences between chil-
dren with partial vs. full PTSD in the total scores, tactile
scores, and under-responsive scores, where sensory modula-
tion scores were lower for children with full PTSD.

In addition, the percentage of children classified with
suspected clinically significant deficits according to SSPman-
ual norms was calculated, and Fisher’s exact test was used to
examine the dependency between PTSS and sensory process-
ing. More than half of the children (51%) with full or partial
PTS symptoms exhibited definite differences in sensory pro-
cessing, as opposed to 8% of the children with no PTS

symptoms (see Fig. 2). There was a statistically significant
association between sensory processing deficits and PTS
levels as assessed by Fisher’s exact test: p < .001.

Correlation Analysis

Pearson correlation analysis between the level of PTS symp-
toms and scores of sensory processing yielded significant neg-
ative low to moderate correlations on all sections, excluding
Taste/Smell Sensitivity (see Table 3). The highest correlations
were between the total and auditory filtering sensory scores
and the post-traumatic symptoms. These results suggest that
children who suffer from high PTS symptoms are more likely
to have more impaired sensory processing.

Logistic Regression Analysis

Finally, a binomial logistic regression analysis was performed
to ascertain the effects of sensory processing abilities on post-
traumatic symptoms. The results indicated that decreased sen-
sory processing abilities were associated with an increased
likelihood of exhibiting post-traumatic symptoms among chil-
dren (Odds Ratio = 0.953, R2 = .199, Χ2(1) = 21.640,
p < .001).

Discussion

In view of the importance of sensory processing to function-
ing, this study compared mothers’ perceptions of the re-
sponses of their children, with and without PTS symptoms,
to sensory events in daily life. To our best knowledge, this
association has scarcely been addressed in children. Our find-
ings further reinforce the association between PTS symptoms
and sensory modulation dysfunction, specifically in children
exposed to continuous traumatic stress. The results show that
children with PTS symptoms performed significantly worse in
the majority of the SSP section scores compared to children

Table 2 Comparison of the SSP total and section scores among children with no, partial and full PTS symptoms

No PTSD (n = 64) Partial PTSD (n = 53) Full PTSD (n = 17) Test of Differences

Sensory Regulation M SD M SD M SD df1 df2 F η2 Post Hoc Tests

Total 168.14 18.88 158.68 17.01 142.82 18.99 14 250 3.88*** 0.179 N > P > F

Tactile 32.39 3.25 31.66 3.33 27.41 4.09 2 131 12.82*** 0.164 N = P > F

Taste/Smell Sensitivity 17.16 3.52 16.42 3.93 16.59 3.22 2 131 0.72 0.011

Movement 13.36 2.60 12.45 2.95 10.71 3.57 2 131 6.15** 0.086 N > F

Under-responsive 30.09 5.14 29.64 4.90 25.00 6.27 2 131 4.56** 0.065 N = P > F

Auditory Filtering 24.16 4.94 20.96 6.31 18.82 4.54 2 131 9.38*** 0.125 N > P = F

Low Energy/Weak 28.17 4.03 26.53 4.65 25.94 5.84 2 131 4.61* 0.066 N > P = F

Visual Auditory Sensitivity 22.81 3.01 21.02 3.92 18.35 5.07 2 131 10.19*** 0.135 N > P = F
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without PTS symptoms. Moreover, the moderate to large ef-
fect sizes found for these results suggest that the differences
between the groups can be meaningful for application to clin-
ical practice. Since we examined PTS symptoms dimension-
ally rather than categorically, our findings also indicate that
the level of PTS symptoms may predict the degree of sensory
modulation difficulties in children. Furthermore, given that
over half of the symptomatic children had suspected clinically
significant deficits, it appears that co-occurring sensory mod-
ulation deficits are not a marginal phenomenon; therefore,
they need to be at the center of our clinical attention.

Our results also show that a substantial number of children
with PTS symptoms scored within normal ranges of sensory
processing. This variability emphasizes the importance of re-
lating to the individual child and not only to the characteristics
of a group. With regard to these prevalence rates, our sample
was unique in that it compared children with and without PTS

symptomswho were all exposed to the same trauma of missile
attacks. In the group of children without post-traumatic symp-
toms, we found a significantly lower rate of suspected sensory
deficits (8%), a result similar to those of previous studies
among typically developing children (Ahn et al. 2004; Ben-
Sasson et al. 2009).

Specifically, significant group differences were found in
the tactile, movement (vestibular), auditory, and visual senso-
ry systems. Although the diagnoses of SMD and PTSD share
some common behavioral characteristics, it is important to
note that children with PTS symptoms in this study were
found to have difficulties responding to various types of stim-
ulation in daily-life activities (e.g., Bexpresses distress during
grooming,^ Bis bothered by bright lights^), beyond what
might be considered trauma-related stimuli or core symptoms
of PTSD.

In addition to findings of low performance in several mo-
dalities, the subsection scores reflected behaviors characteris-
tic of both over-responsivity (e.g., Bavoids going barefoot in
sand or grass^) and under-responsivity (e.g., Bdoes not seem
to notice when face or hands are messy^). The literature re-
garding the association between PTSD and sensory modula-
tion has focused mainly on over-responsivity to sensory stim-
uli. Nevertheless, the psychophysiological characteristics of
trauma are experienced on a spectrum ranging from under-
responsivity to over-responsivity (Engel-Yeger et al. 2013),
and it is common for a person to fluctuate between diminished
awareness to environmental stimuli and hypersensitivity or
avoidance (Atchison 2007; Atchison and Morkut 2012).
Furthermore, in some cases under-responsivity may also be
a result of an extremely over- aroused system that compen-
sates by shutting down (Lane 2002).

Most research on individuals with PTSD regarding atypical
sensory processing functioning has focused on basic

8%
20%

31%
5%

30%

31%

88%

50%
38%

0%

25%

50%

75%

100%

No PTSD (N=64) Par�al PTSD (N=54) Full PTSD (N=16)

Definite Difference Probable Difference Normal Performance

Fig. 2 Percent of Children with
and without PTS Symptoms with
SSP Total Score below the Cutoff
Point

Table 3 Correlations between SSP total and section scores and UCLA-
RI scores of post-traumatic symptoms (n = 127)

Sensory regulation Posttraumatic symptoms

Total −.477***
Tactile −.305***
Taste\Smell Sensitivity −.004
Movement −.340***
Under-responsive −.261**
Auditory Filtering −.459***
Low Energy/Weak −.274**
Visual Auditory Sensitivity −.442***

*** p < 0.001, ** p < 0.01

PTS symptoms - higher scores represent greater dysfunction. Sensory
processing symptoms - lower scores represent greater dysfunction
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fundamental physiological processes (Bailliard and
Whigham 2017). Our findings are comparable to those
of the limited research employing the use of sensory
profile questionnaires, which measure behavioral re-
sponses to sensory stimuli in daily-life situations. For
example, Engel-Yeger et al. (2013) in a study on adults
with and without PTS symptoms also found significant
differences in individual sensory processing patterns in
the vestibular, tactile, and auditory modalities. Atchison
(2007) also reported finding relatively high rates of
SMD among children referred to a trauma assessment
center. Since the participants of our present research were
selected from the community, the rates in clinical samples
may be presumed even higher.

The findings of this study have implications for the assess-
ment and treatment of children showing symptoms of PTS.
Evaluation of sensory processing should be incorporated
into the routine evaluation of this population, in order
to determine if this is an additional factor contributing
to a child’s difficulties in participating in daily activi-
ties. Subsequent intervention programs should then ad-
dress the multiple needs of these children. While the
relationship between PTS symptoms and SMD is under
studied, the value of a focus on sensory modulation in
treating individuals with PTS symptoms has become in-
creasingly evident, regardless of whether SMD is a re-
sult or a contributing cause of PTSD (Champagne and
Tewfick 2010; Koomar 2009).

Difficulties in self-regulation and hyperarousal are com-
mon behavioral characteristics of individuals with both
SMD and PTS symptoms. The state of arousal of a
person influences all aspects of human functioning,
and therefore guides therapeutic interventions in multi-
ple directions (Perry 2006; Ryan and Lane 2017).
Improved regulation of core physiological states can
have a broad positive impact on post-traumatic sequelae
and offer an additional therapeutic perspective which
has been found to be notably helpful (Kinniburgh et al.
2005; Perry 2006, 2009; Ryan and Lane 2017; Van der
Kolk 2006).

Thus, several intervention programs for individuals with
PTS symptoms as well as complex trauma have been devel-
oped, which emphasize the sensory component of regulation.
Examples include interventions such as the Sensory Motor
Arousal Regulation Treatment (SMART) (Koomar 2009;
Warner et al. 2013), the Safe Place (May-Benson and
Sawyer 2016), the Neurosequential Model of Therapeutics
(NMT) (Perry 2006, 2009), and the Sensorimotor Approach
to the treatment of trauma and dissociation (Ogden et al.
2006). These interventions emphasize building regulation
abilities by providing carefully chosen sensory experiences,
adapted to both the individual and the situation. All interven-
tions are trauma-informed, fostering therapeutic relationships

and the development of secure attachment systems
(Champagne 2010; Champagne and Tewfick 2010; LeBel
et al. 2010; Torchalla et al. 2018; Ryan and Lane 2017). For
treatment to be optimal, clinicians need to consider the range
of possible causes that might underlie the co-occurrence of
PTS symptoms and SMD.

Limitations and Future Directions

Certain limitations of this study need to be taken into account
when relating to the findings. First, the community-based con-
venience sample, restricted to one geographic region, limits
the study’s generalizability. The study also related specifically
to terrorism-induced trauma, again limiting generalizability.
Future research should pursue similar questions with larger,
heterogeneous samples, as well as relating to different types
and complexities of trauma.

In addition, due to the fact that this study was part of a
larger study that included the administration of a variety of
questionnaires, the Short Sensory Profile was used here.
Although this screening questionnaire is recommended for
research protocols (McIntosh et al. 1999a) and is frequently
used in research, the longer diagnostic version would have
provided a more in-depth evaluation. Further, the results are
based solely on parents’ reports, which by their very nature are
subjective. On the other hand, in the intimate forum of daily
life, parents are the most likely source for obtaining an accu-
rate picture of a child’s behavior. Due to the paucity of re-
search and the study limitations, additional studies are neces-
sary before we can arrive at more definitive conclusions.
Beyond describing the sensory profile of children with
PTSD, future research should be aimed at understanding the
etiology and mutual interdependence of these co-occurring
deficits.

Conclusion

Our results are consistent with the accumulating literature
documenting the pervasive negative impact of continuous
traumatic stress resulting from political terrorism, manifested
in a wide range of developmental domains (Feldman and
Vengrober 2011; Halevi et al. 2016; Sagi-Schwartz 2008;
Slone and Mann 2016; Thabet et al. 2006). Our study adds
to the literature by providing initial evidence that broadens this
understanding, showing that children with higher levels of
PTS symptoms are at greater risk for additional impairment
in their sensory processing.
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