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Abstract

Background: In Oman, anecdotal and impressionistic observation have helped parse and categorize various
manifestations of spirit possession into two broad and distinct categories: intermittent dissociative phenomenon
and transitory dissociative phenomenon. The primary aim of the present study was to compare the performance of
participants on neuropsychological tests among different grades of possession. Other correlates were also sought.

Methods: Assessment criteria for the two groups included measures examining executive functioning: controlled
oral word association test Verbal Fluency, Wisconsin Card Sorting Test (Perseverative error and the number of
categories achieved), Trail Making Test and the Tower of London Test (number of correctly solved problems).
Sociodemographic variables and the history of trauma were also sought.

Result: Among 84 participants, one third of them presented the intermittent possession type and two thirds,
the transitory possession type. Their mean age was 34.17 ± 11.82 and 56% of them were female. Nearly 35%
of them endorsed a history of a traumatic experience. Both the multivariate models showed statistical
significance (F (5, 78) = 5.57, p < 0.001, R2 = 0.22), F (5, 78) = 11.38, p < 0.001, R2 = 0.39) with an independent
predictor of intermittent dissociative phenomenon (β = − 3.408, p < 0.001), (β = 63.88, p < 0.001) for Verbal
Fluency and Trail Making Test, respectively. The history of the traumatic event was also statistically significant
with the results of the Trail Making Test (β = − 26.01, p < 0.041. Furthermore, the subtype of Pathogenic Possession turned
out to be an independent predictor across all models: Wisconsin Card Sorting Test perseverative error, Wisconsin card
sorting test categories achieved and the number of problems solved in the Tower of London Test (OR = 3.70, 95% C.I.
2.97–4.61; p < 0.001), (OR = 0.57, 95% C.I.0.39–0.84; p = 0.004) and (OR = 0.80, 95% C.I. 0.65–0.99; p < 0.037) respectively.

Conclusions: This study suggests that typology of spirit possession found in Oman tends to differ on indices of executive
function. Those with ‘diagnosis’ of intermittent possession showed impairment in many indices of executive functioning.
Despite its wide prevalence, spirit possession has not been examined in terms of its neuropsychological functioning. We
believe that this study will be instrumental in laying the groundwork for a more robust methodology.

Keywords: Intermittent dissociative phenomenon, Transitory dissociative phenomenon, Spirit possession, Executive
functioning, Oman
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Background
Dissociative phenomena and the concept that spirits
may impersonate or possess human beings are found
across 90% of the world’s population [1]. The most vivid
illustration of these beliefs manifests as the phenomenon
of spirit possession in which a person’s behavior is thought
to be controlled by an anthropomorphic being that has en-
tered a human being’s body (cacodemonomania) [2].
Early explorers described spirit possession using de-

rogatory terms indicating it to be a remnant of primitive
mentality [3]. Various contesting paradigms ranging
from anthropology to epistemic premises have dictated
discourse on these dissociative phenomena [1, 4, 5]. A
number of authors subsequently started to describe spirit
possession according to the prevailing social scientific
paradigm. In the instance of the functionalist paradigm,
Lewis [5] suggested spirit possession as a mechanism to
channelize social discontent in society into a socially ac-
ceptable manner. Thus, spirit possession was deemed to
be more common among marginalized members of soci-
ety [6]. Believed to be inhabited by supernatural forces,
the marginalized member of the society may regain a new
status among society. Psychoanalytic perspectives depict
spirit possession as a form of socioculturally sanctioned
‘pathology’ stemming from repressed Oedipal desires in
the unconscious [7]. Outside the realm of ethnography,
there are ample clinical studies of dissociative phenomena.
Jean Etienne Esquirol [8] had initially suggested dissocia-
tive phenomena as a ‘disease’ but later dissociative and
psychotic-like experiences were lumped under the label of
dissociative identity disorder. According to [9], “the
current psychiatric paradigm treats dissociation as a
pseudo-adaptive, functional neurological response to the
experience of acute stress and trauma” (p. 133).
Along with delineation of spirit possession using differ-

ent schools of thought, complexity and the cosmology of
spirit possession have been divided into two broad types.
As suggested by Lewis [5]: ‘central’ versus ‘peripheral’ pos-
sessions. According to Halloy & Naumescu [10], “Central
possession is an elective, socially valued possession, since
it embodies beliefs and values of the dominant classes.
The peripheral possession defines marginalized groups,
especially women, characterized by their relation to mali-
cious spirits, carriers of affliction and amorality” (p. 159).
Another influential figure in the anthropology of

spirit possession, Bourguignon [1] has categorized the
various types of possession into two broad types. The
first one is characterized by trance. During the trance
state, individuals experience an altered state of con-
sciousness or bodily changes, but general society does
not necessarily attribute this altered state to an ‘invad-
ing spirit’. In the second type of spirit possession, the
afflicted individual presents an altered state of con-
sciousness which the society directly attributes to an

invading spirit. Thus, the possessed identity is replaced
by another.
Cohen [4] has suggested two types of possession:

‘pathogenic possession’ and ‘executive possession’. Ex-
ecutive possession implies that the spirit has replaced
the identity of the individual turning them into a differ-
ent self for the duration of possession. For example, an
individual may accrue power to read the future to com-
bat impending danger. During this state, ‘selfhood’, as
defined by western psychology, is transformed or re-
placed. Executive possession reflects the concept of
adorcism which entails curative possessions or mecha-
nisms to placate spiritual entities in a possessed person
[11]. In pathogenic possession, the spirit causes illness in
and misfortune for the affected individual. As often is
the case, the presence of such a pathogenic spirit drives
the family of afflicted individuals to resort to exorcism.
According to Cohen, “a person may be pathogenically
possessed by a particular spirit at one moment, and non-
pathologically possessed by the spirit at another, depend-
ing on “whether the perceptual and conceptual inputs
match the conditions that activate contamination sys-
tems or person-identity systems in cognition” (p. 120).
Per local Omani vernacular, there are two grades of

spirit possession [3] which we have operationalized as
‘intermittent dissociative phenomenon’ and ‘transitory
dissociative phenomenon’. In the intermittent dissocia-
tive phenomenon, the ‘possessed’ individual appears to
have been ‘taken over’ by a spirit or other supernatural
forces continuously, though the expression of possession
might wax and wane. According to prevailing sociocul-
tural beliefs, the non-being (a spirit or jinn) can manifest
as a benevolent or malevolent force. In intermittent dis-
sociative phenomenon, the incarnated is taken over by
the malevolent force [3]. The intermittent dissociative
phenomenon appears to always be malevolent. The con-
cept of intermittent dissociative phenomenon also mir-
rors the description of pathogenic possession by Cohen
[4] and resonates with peripheral possession detailed by
Lewis [5]. When viewed from biomedical perspectives,
the condition of the possessed individual manifests as
something akin to the pathological type along with dis-
sociative identity disorder or demonic possession [3].
The second type of spirit possession is that which is

transitory in nature whereby the individual is possessed
for a short duration, often associated with particularly
stressful events.
Some of the spirits involved in the transitory dissocia-

tive phenomenon are believed to ‘influence’ the individ-
ual to accrue adaptive responses when he or she is
confronted with the likelihood of misfortune. In the
transitory dissociative phenomenon, the relationship be-
tween the spirit and the human are often symbiotic: the
individual and the spirit have a reciprocal relationship of
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benevolence [12]. Per Euro-American psychiatric ter-
minology, the transitory dissociative phenomenon might
appear to be pathological but falls under “normal part of
a broadly accepted cultural practice’ [13].
While literature taking an ethnographical and phe-

nomenological approach to spirit possession is replete,
there is a dearth of studies examining neuropsycho-
logical functioning in people with possession. Applying
neuropsychological tools among people with dissociative
phenomenon has “potential to explore the way that
sociocultural systems structure not only the develop-
mental experiences of individuals, but also the content
and process of experience, thought, and behavior in
everyday life in ways that have a recognizable trace at
the neural level ([9], p.130).’
To our knowledge, there is a dearth of studies on cul-

tural neurosciences among grades of spirit possession in
Arab/Islamic societies. In order to fill this gap in existing
literature, the aim of the present study was to compare
the neuropsychological profile of Omanis with intermit-
tent dissociative phenomenon vs. transitory dissociative
phenomenon. The dissociative phenomenon has been
proposed to be precipitated by psychological trauma
[14]. This ‘trauma hypothesis’ has also been noted in
non-western populations [15, 16]. A related aim of this
study is to explore this hypothesis.

Methods
Setting
With a population of approximately 3 million, Oman
has a loosely-systematized centralized healthcare sys-
tem [17]. Mental health services are provided in pri-
mary healthcare centres, regional hospitals, and at two
tertiary care hospitals for mental illness. Under the
umbrella of the Ministry of Health, Oman provides
universal access to free healthcare for all its citizens
for both physical and mental health. This investigation
was able to utilize the existing compartmentalized
healthcare system in Oman to recruit participants for
this study.

Identification of Spirit possessed
A previous study in Oman has indicated that there is a
widely held view in traditional societies that some people
are relatively more prone to be taken over by a spirit,
power, deity or other entity [3]. Those with such idioms
of distress were invited for the present study. During the
study period (from October 1, 2016 to March 31, 2017),
105 patients were noted to attribute their presenting
signs and symptoms to spirit possession. Those consent-
ing to participate in this study were subjected to a semi-
structured interview using the style and format of the
Composite International Diagnostic Interview (CIDI) to
solicit the presence of Dissociative Identity Disorder,

Dissociative amnesia or Depersonalization/derealization
disorder according to the definitions and criteria of the
International Statistical Classification of Diseases and
Related Health Problems (ICD-10) [18] and Diagnostic
and Statistical Manual of Mental Disorders (DSM [19];).
Exclusion criteria entailed that the altered state of con-
sciousness should not have been derived from a physical
disorder or impaired sensorium as in the case of psych-
otic disorder, including schizophrenia or related disor-
ders (F20-F29), or mood [affective] disorders with
hallucinations or delusions (F30-F39). Participants indi-
cating the presence of illicit drugs in their system during
the routine urine drug screening were also excluded
from the study. Similarly, participants currently on psy-
chiatric medications were also excluded from the study.
Thus, all participants were drug naive.
Participants who fulfilled the study criteria were inter-

viewed using an explanatory model developed elsewhere
[20, 21]. In brief, explanatory models gauged non-
medical “attributions of a specific episode of illness that
are held by patients, their family or practitioners. Pre-
dominantly culturally shaped, these models project per-
sonal and social meaning on the illness experience” (p.
175) [22]. The interview tackled questions revealing
whether the participants indicated intermittent dissocia-
tive phenomenon or transitory dissociative grade of pos-
session. More specifically, the open-ended interview
briefly covered questions of (i) perceived factors that
triggered the dissociation, (ii) frequency of the episodes
of dissociation (iii) duration of episodes of dissociation
and (iv) manifestation of the dissociation itself (e.g., mal-
evolent vs benevolent).
Out of 105 subjects, 29 fulfilled the present require-

ment of the intermittent dissociative phenomenon
and 55 fulfilled requirements of the transitory dissociative
phenomenon, amounting to a final total of 84 participants.

Traumatic experience
The Trauma History Questionnaire [23, 24] is a 24-item
measure gauging different aspects of psychological
trauma including crime, general disaster, and sexual and
physical assault. The instrument required the participant
to answer ‘yes’ or ‘no’. If they answered ‘yes’, the partici-
pants were asked to provide further information on the
frequency and the age at the time of the event. There
are many scoring systems for this scale [24]. For the
present purpose, the scores were transformed into
binary variables, i.e. ‘present’ or ‘not present’. For brevity,
the present study simply reported ‘Yes’ or ‘No’.

Neuropsychological assessment
With their consent, Omani nationals who fulfilled the
criteria of possession syndrome were invited to take the
neuropsychological assessments described below. All
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participants were given in writing that their data would
be confidential, their participation in the study was com-
pletely voluntary, and that they could withdraw from the
study at any time. In order to honour the beneficence
principle, participants having significant neuropsycho-
logical impairment were given the option to repeat the
assessment in order to rule out whether their neuro-
psychological functioning has reached a plateau or con-
tinued to deteriorate.
The neuropsychological evaluation was conducted at

the Department of Behavioral Medicine and Psychiatry,
Sultan Qaboos University. This particular unit is the
only one in the country equipped with a neuropsych-
ology laboratory.
Four neuropsychological measures were operational-

ized to index executive functioning as reported in the
literature [25, 26].

(i). In the Controlled Oral Word Association Test, or
Verbal Fluency Test [26], interviewees were asked
to verbally improvise as many different words as
possible that began with each of three specific
letters relevant to Arabic Speakers as described
elsewhere [27]. On this scale, lower scores denoted
a higher propensity to neuropsychological
dysfunction. Functional magnetic resonance
imaging (fMRI), positron emission tomography
(PET) scan and Single-photon emission computed
tomography (SPECT) have often been employed to
tap into brain activity or cerebral blood flow
associated with performance on neuropsychological
tests. Using such functional brain scanning tools,
Price [28] has suggested that verbal fluency is
associated with increased blood flow in the brain
regions often associated with executive functioning
including the dorsolateral prefrontal cortex and its
reciprocal projections in other regions.

(ii). In the Wisconsin Card Sorting Test [29], the
participants are given a set of cards which vary
independently along three dimensions (color, shape
and number of symbols) and are asked to sort
these. They are not told which dimension should
direct their categorisation but are told what is
‘right’ or ‘wrong’ after they have placed each card.
Once they are consistently sorting according to one
of the three dimensions, the ‘rule’ is switched so
that the respondent now says ‘wrong’ to previously
correct responses. Subjects must not only
determine the three dimensions by which it is
possible to sort, but they must also determine
which one is correct at any time, maintain the rule
over successive trials, and determine the new
correct dimension on the basis of feedback after it
is changed by the experimenter [30]. In the present

context, two indices were recorded: the number of
categories cleared and the number of perseverative
errors. A perseverative error is defined as a failure
to change the sorting strategy even after receiving
negative feedback. On this scale, higher scores
denoted a higher neuropsychological impairment.
In a study using in vivo functional neuroimaging
Bohon, Weinbach & Lock [31] have indicated that
performance on the Wisconsin Card Sorting Test
was associated with an increase in metabolic
activity in right frontal pole, inferior frontal gyrus
and middle frontal gyrus.

(iii).Scoring for the Trial Making Test [32] was
derived from two versions of the test. The first
required the examinee to draw a line connecting
the numbers 1 through 25 in sequential order, each
shown in a plain black circle. In the second version,
the examinee drew a line to connect the numbers 1
through 12 and the letters A through L in
alternating sequence, beginning with 1 and drawing
a line to A, then 2, then B, and so on until all the
numbers and letters are connected. In the present
context, total times for both versions of the test
were scored in seconds. In this scale, higher scores
denoted propensity towards cognitive impairment.
Zakzanis, Mraz & Graham [33] have reported
greater brain activity in the dorsolateral and medial
frontal to be associated with the performance on
the Trial Making Test.

(iv).In the Tower of London Test [34] subjects were
asked to rearrange differently-coloured beads on
three upright pegs to match a model presented by
the assessor, within a fixed number of single moves,
and with a gradually increasing need for planning.
For the present purpose, the focus was on the number
of correctly solved problems with a maximum correct
score of 12 as described elsewhere [27]. On this scale,
lower scores denoted higher neuropsychological
dysfunction. [35] have reported regional cerebral blood
flow was significantly increased in the left pre-frontal
cortex during the Tower of London Test.

Statistical analysis
The collected data were analyzed using SPSS Statistics
25.0 (IBM Corp. Released in 2017. IBM SPSS Statistics
for Windows, Version 25.0. Armonk, NY: IBM Corp.).
Categorized variables were presented as frequency and
percentages. Continuous outcome variables met approxi-
mate normal distributions and were analysed using lin-
ear regression and count data were analysed using the
Generalized Linear Model (GLM) with poisson loglinear
distribution. A p-value <0.05 was considered statistically
significant.
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Ethical consideration
This study was approved by the Institutional Review
Board, Research and Ethical Committee of the College
of Medicine & Health Sciences, Sultan Qaboos University
- SQU (EC 55/14/MREC #907). Participants were re-
quested to provide written informed consent and study
procedures were carried out in accordance with the Code
of Ethics of the World Medical Association (Declaration
of Helsinki) for human experiments.

Results
A total of 84 subjects were studied. Their mean age was
at 34.17 ± 11.82 and 56% of them were female. Approxi-
mately 65% of participants had less than university edu-
cation while approximately 35% of them had acquired
university education. Nearly 35% of them had a previous
history of traumatic experience. Among the participants,
about one third of them were marked with intermittent
possession type and the rest of them were marked with
the transitory dissociative phenomenon.
In terms of gender composition, among the 29 par-

ticipants with intermittent possession, 22 were fe-
males. Among 55 indicating the transitory dissociative
phenomenon, 25 were females while 30 were males.
Regarding the participant’s history of traumatic experi-

ences, as shown in Tables 1, 29 participants fulfilled the
criteria of intermittent possession while the rest (n = 55)
belonged to the transitory dissociative phenomenon.
Among the 29 with intermittent dissociative phenomena,

5 endorsed a history of trauma. Among 55 with ttransi-
tory dissociative phenomenon, 24 endorsed history of
trauma. There was an association observed between the
topology of dissociative phenomena and traumatic experi-
enced, which was statistically significant (p = 0.017).
Among those that had experienced trauma, 83% presented
currently defined transitory dissociative phenomenon.
The indication of history of a traumatic event was also sta-
tistically significantly associated with the Trail Making
Test (β = − 26.01, p < 0.041) and these participants showed
more statistically significant preservative errors in Wiscon-
sin Card Sorting Test (OR = 0.81, p < 0.020).
Table 1 describes the associations of Verbal Fluency

and Trail Making Test with the factors using univariate
and multivariate regression. It indicates that most of the
factors showed statistical significance for the verbal fluency
and trail making in the univariate model, except gender
and age for the verbal fluency. Both the multivariate models
showed statistical significance (F (5, 78) = 5.57, p < 0.001,
R2 = 0.22), F (5, 78) = 11.38, p < 0.001, R2 = 0.39) with an
independent predictor of intermittent dissociative
phenomenon (β = − 3.408, p < 0.001), (β = 63.88, p < 0.001)
for Verbal Fluency and Trail Making Test, respectively. The
correlation of a history of trauma with the results of the
Trail Making Test was also statistically significant (β = −
26.01, p < 0.041.)
Table 2 shows the results of the univariate and gener-

alized linear model. The Generalized Linear Model
(GLM) with poisson loglinear distribution indicated that
there was a collectively significant effect between the

Table 1 The association between Verbal Fluency and Trail Making Test, subtypes of possession and socio-demographics (gender age
and education and risk factors history of trauma)

Variables n Verbal Fluency Trail Making Test

Unadjusted Adjusted Unadjusted Adjusted

Mean (sd) p-Value β p-Value Mean (sd) p-Value β p-Value

Gender

Male 37 14.86 (2.98) 0.112 0.332 0.471 101.89 (2.46) 0.002 −24.03 0.050

Female 47 13.72 (3.42) 140.26 (78.72)

Age

≤ 30 years 44 13.80 (3.83) 0.198 −0.898 0.246 145.73 (79.53) <0.001 −14.60 0.270

≥ 30 years 40 14.70 (2.47) 98.75 (17.82)

Subtype

Intermittent dissociative phenomenon 29 12.10 (3.03) <0.001 −3.725 <0.001 175.76 (83.77) <0.001 63.88 <0.001

Transitory dissociative phenomenon 55 15.35 (2.82) 95.73 (15.20)

Education

University 29 15.48 (2.98) 0.010 −0.008 0.993 94.69 (13.25) <0.001 12.01 0.407

Less than University 55 13.56 (3.24) 138.47 (73.19)

History of traumatic experience

Yes 29 15.41 (3.58) 0.015 0.939 0.203 98.31 (18.41) 0.001 −260.01 0.041

No 55 13.60 (2.93) 136.56 (73.70)
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outcomes and gender, age, education and history of
traumatic experience, with a significance of p < 0.001
across all the models. Furthermore, the subtype of
Pathogenic Possession turned into an independent pre-
dictor in all the models: Wisconsin card sorting test per-
severative error, Wisconsin Card Sorting Test categories
achieved and the number of problems solved in the
Tower of London Test (OR = 3.70, 95% C.I. 2.97–4.61;
p < 0.001), (OR = 0.57, 95% C.I.0.39–0.84; p = 0.004) and
(OR = 0.80, 95% C.I. 0.65–0.99; p < 0.037) respectively.
Participants that had experienced trauma in the past had
more statistically significant perseverative errors in the
Wisconsin Card Sorting Test (OR = 0.81, p < 0.020).

Discussion
On one hand, the prevailing exploration of dissociative
phenomenon hinges on whether the phenomenon consti-
tutes ‘culture-bound syndrome’, ‘culture-reactive syndrome’
or ‘atypical’ presentation as depicted in existing psychiatric
nomenclature such as the ICD [18] or DSM [19]. These
psychiatric nomenclature also refers to dissociative
phenomenon as being ‘pathological’ or ‘non-pathological’,
something that has generally been debunked in studies em-
anating from different parts of the world [36, 37]. On the
other hand, global ethnographical data have generally sup-
ported the existence of two grades of spirit possession la-
belled ‘central’ vs. ‘peripheral’ possessions [5], ‘possession’
vs. ‘possession trance’ [1] and ‘pathogenic possession’ vs.
‘executive possession’ [4]. In Arab Islamic society, although
there are two parallel grades of the dissociative
phenomenon, they are not essentially similar to those re-
ported from other parts of the world. In this study, we have
operationalized the two types of dissociative phenomena as
‘intermittent dissociative phenomenon’ and transitory dis-
sociative phenomenon’. Pending further scrutiny, the
present grade of dissociative phenomena appears to have
heuristic value in Oman. This study therefore aimed to
examine the neuropsychological profile of those indicating
the two types of dissociative phenomenon. The neuro-
psychological approach attempts to decipher the struc-
ture and function of the brain and how an
occurrence of possession symptoms may relate to spe-
cific cognitive processes and behaviours. Studies ex-
ploring the cognitive performance of people with
spirit possession are therefore imperative to further
delineate grades of the dissociative phenomenon. To
our knowledge, our study provides original data and
novel insight into this topic.
The present finding suggests a significantly different

neuropsychological profile between two grades of spirit
possession in Oman. Specifically, this study compared
five neurocognitive measures known to be sensitive to
executive functioning among the currently defined
grades of possession. Compared to the transitory

dissociative phenomenon, this study suggested that per-
formance on Verbal Fluency and Trail Making Test were
significantly different among those with the intermittent
dissociative phenomenon. Similar differences were noted
in perseverative errors, the number of categories achieved
(Wisconsin Card Sorting Test) and the number of correct
moves (Tower of London). These neuropsychological do-
mains have often been portrayed to constitute executive
functioning. Executive functions have been defined as
the cognitive processes that are essential for selecting
and successfully monitoring the direction of ongoing be-
havior with respect to the desired outcome [38]. Some
of the well-established cognitive processes under the ru-
bric of executive functioning include attentional control,
cognitive inhibition, inhibitory control, working memory,
and cognitive flexibility [39]. There is ample evidence to
suggest that the integrity of executive functioning
strongly correlated with fluid intelligence [40]. Neuroim-
aging studies have implicated various brain regions
including the anterior cingulate cortex and the dorsolat-
eral prefrontal cortex and their reciprocal projections to
other brain regions to be critically associated with ex-
ecutive functioning [28, 31, 33, 35].
Cohen [4], Lewis [5] and Bourguignon [1] have dic-

tated discourse on spirit possession by providing con-
testing paradigms from anthropology to epistemic
premise. While these authors have provided typologies
that have heuristic value in terms of conceptualizing the
complexity of spirit possession, they did not explicitly
equate different grades of spirit possession with variation
in neuropsychological functioning. Pending further scru-
tiny, this study suggests that some subtypes of spirit posses-
sion are likely to display a peculiar neuropsychological
profile, hence exhibiting a greater risk of dysfunction. Avail-
able evidence suggests that cognitive impairment tends to
persist despite the fluctuation of emotional and behavioural
symptoms and neuropsychological impairments are strong
determinants of poor quality of life [41, 42]. The present
study, therefore, lays groundwork to guide clinicians about
which individuals reporting spirit possession would be at
greater risk of dysfunction.
Various studies on dissociative phenomenon among

Euro-American and non-western populations have sug-
gested disturbances in several neuropsychological do-
mains including those under scrutiny in the present
study [43–45]. Similarly, brain areas that have been indi-
cated as being associated with memory integrity and
learning, and attention and executive functioning such
as hippocampal and prefrontal cortex, have been shown
to be dysfunctional in people with dissociative phenomenon
[46–49]. Bastos et al. [50] have embarked on a study to
examine what they called physiologic correlates of culture-
bound dissociation’ in Brazil. In this study, the experimental
group (medium group) consisted of the participant who is
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capable of communicating with the spirit and control
group. The medium group endorsed highly on indices of
anomalous experience. While the group appeared to differ
on indices of catecholamine and monoamine, the difference
however did not reach significant levels except for indices
of noradrenaline activity. These authors concluded that
pathological and nonpathological dissociation is associated
with divergent physiological mechanisms. Existing literature
suggests that catecholaminergic and monoaminergic neuro-
transmission tend to invariably effect neuropsychological
functioning [51]. In support of such view, preclinical litera-
ture on animals with depleted catecholamine, and
monoamine tend to perform poorly on dimensions of ex-
ecutive functioning [52].
Lewis [5] has suggested spirit possession to constitute

symbolic forms of crying foul for being marginalized.
According Lewis [5], downtrodden members of the soci-
ety attempted to remedy their precarious situation by
means of spirit possession. In addition to cultural sym-
bolism, the link between a history of adversity and the
development of spirit possession has been suggested in
the literature. Neuner et al. [53] have conducted an epi-
demiological survey among the communities in North-
ern Uganda whose lives have been massively impacted
by the decade of civil conflict. This study indicates that
the presence of spirit possession is often precipitated by
traumatic events. This view is consistent with the previ-
ous suggestion that spirit possession tends to coincide
with volatile political situations or times of great socio-
economic tribulation [54, 55]. Within such background,
the present study explored the link between having a
history of trauma using the Trauma History Questionnaire
[23, 24] and different grades of possession. The present
data suggest that 34.5% of the participants endorsed a his-
tory of trauma. The majority (n = 44) of those who en-
dorsed a history of trauma belonged to the category of
transitory dissociative phenomenon. In contrast, 5 out of
29 indicating intermittent dissociative phenomena en-
dorsed a history of traumatic experiences. Hecker, Brait-
mayer & van Duijl [56] have synthesized literature on
dissociative phenomenon from 1994 until 2014 from med-
ical and psychological search engines. Identifying 54 stud-
ies, the authors suggested that the rate of trauma among
those with dissociative phenomenon tended to range from
0.5 to 18.6%. While dissociative phenomenon and history
of trauma have been widely shown to have a temporal as-
sociation, there are dissenting views. For example,
Moreira-Almeida et al. [57] have compared patients with
the dissociative phenomenon from North America to
those from South America. This study suggests that Brazi-
lians with dissociative phenomenon endorsed less history
of traumatic events. Overall, these contrasting links be-
tween trauma and dissociative phenomenon suggest that
some grades of the dissociative phenomenon are more

prone to be precipitated by traumatic events than others.
More studies on this are therefore warranted.
Traumatic experiences have been shown to affect the

integrity of the amygdala, hippocampus, and prefrontal
cortex [58] and to be strongly associated with height-
ened cortisol and norepinephrine responses [50]. This
would imply that people with a history of trauma would
have impaired performance on some of the tasks of the
Trail Making and Wisconsin Card Sorting Tests, i.e.
Perseverative errors as demonstrated previously among
war veterans [59, 60]. Contrary to such views, this
study suggests the history of traumatic experience to
have a complex relationship in dictating neuropsycho-
logical profiles. This study suggests that those indicat-
ing intermittent dissociative phenomenon appear to
perform poorly in the majority of neuropsychological
functioning. It is possible that being severely impaired
could also render one incapable of recalling certain
traumatic memories. In Oman, the occurrence of the
intermittent dissociative phenomenon is locally known
to suspend one’s identity and selfhood [3]. It is there-
fore plausible that the widely found association be-
tween trauma and the dissociative phenomenon is
more apparent among those with less extensive grade
of the dissociative phenomenon. More studies on this
discourse are therefore warranted.

Limitations
In traditional Omani society, possession is perceived as
being benign and a fundamental part of local cosmology
and theology [61]. This means that phenomena akin to
possession are likely to remain the prerogative of trad-
itional healers [3]. Only in those circumstances where dis-
tress reached irreversible and advanced pathology, and the
person was thus deemed ‘sick’, were the individuals likely
to be referred to biomedical care. Secondly, this study was
not equipped to tease out whether neuropsychological
performances were clinically significant or otherwise. This
study has established variations in neuropsychological per-
formance among different grades of spirit possession.
However, it was beyond the scope of this study to discern
whether, for example, poor performance among those
with intermittent dissociative phenomenon was the result
of possession or the cause. Indeed, it is possible that rather
than being part of the ‘illness’, impaired neuropsycho-
logical functioning might be a compensatory adaptation to
spirit possession. Moreover, this study lacks enough infor-
mation to determine whether cognitive dysfunction evi-
denced in the assessments is directly due to a belief of
possession or whether lower cognition increases suscepti-
bility to certain categories of possession. It is therefore
recommended that future studies compare scores of cog-
nitive functioning among participants of both subtypes of
possessions. Another limitation of this study is the utility
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and specificity of the intermittent dissociative
phenomenon and transitory dissociative phenomenon.
Since spirit possession is not officially sanctioned in the
existing nomenclatures, the presence of spirit possession
was solicited by an explanatory model interview [20].
However, those with spirit possession also appeared to ful-
fil the criteria of dissociative disorders. The question then
arises of whether spirit possession is a common dissocia-
tive phenomenon and if it should therefore be integrated
as part of the spectrum of dissociative disorders. Future
studies need to examine whether these spirit possessions
and dissociative disorders are neuropsychologically or-
thogonal entities.

Conclusions
This study has embarked on the task of comparing
neuropsychological functioning in a typology of spirit
possession operationalized as intermittent dissociative
phenomenon and transitory dissociative phenomenon.
The present data suggests that the two grades of dissocia-
tive phenomena are significantly different in their neuro-
psychological profiles. The previously noted ‘trauma
hypothesis’ in spirit possession appears to be more com-
mon in those fulfilling the label of the transitory dissociative
phenomenon. It appears neuropsychological functioning ra-
ther than the presence of a history of trauma or otherwise
has more bearing on the classification of individuals into
the two grades of spirit possession.

Abbreviations
CIDI: Composite International Diagnostic Interview; DSM: Diagnostic and
Statistical Manual of Mental Disorders; fMRI: Functional Magnetic Resonance
Imaging; GLM: Generalized Linear Model; ICD-10: International Statistical
Classification of Diseases and Related Health Problems; PET: Positron
Emission Tomography scan; SPECT: Single-Photon Emission Computed
Tomography

Acknowledgments
Authors to want to thank their respective institutions for their continued
support. The Qatar National Library (QNL), Doha, Qatar, funded the
publication of this article.

Authors’ contributions
SA, and YK were responsible for clerking and gathering psychosocial history.
SSA and YK conducted neuropsychological evaluation. SMP and MZ
provided data analysis and statistical expertise. The initial draft of the
manuscript was prepared by SA, YK and SSA, and then circulated repeatedly
among all authors for critical revision. MME and MWQ contributed to
conceptual work, framework, draft write-up, editing and critical evaluation.
All authors read and approved the final manuscript.

Funding
This research received no specific grant from any funding agency in the
public, commercial, or not-for-profit sectors.

Availability of data and materials
This is a research article and all manipulated data generated or analyzed
during this study are included and presented in this published article. The
raw datasets used and/or analyzed during the current study available from
the corresponding author on reasonable request.

Ethics approval and consent to participate
This study was approved by the Institutional Review Board, Research and
Ethical Committee of College of Medicine & Health Sciences, Sultan Qaboos
University - SQU (EC 55/14/MREC #907). Participants were requested to
provide written informed consent and the study was carried out in
accordance with the Code of Ethics of the World Medical Association
(Declaration of Helsinki) for human experiments.

Consent for publication
Not applicable. However, consent for publication was obtained through
ethics approval and consent to participate.

Competing interests
The authors declare that they have no competing interests.

Author details
1Department of Behavioral Sciences, College of Medicine and Health
Sciences, Sultan Qaboos University, Muscat, Sultanate of Oman. 2Studies and
Research, Oman Medical Specialty Board, Muscat, Oman. 3Ministry of Health,
Directorate of Non-Communicable Diseases, Muscat, Sultanate of Oman.
4Oman Medical Specialty Board, Muscat, Oman. 5Department of Food
Science and Nutrition, College of Agricultural and Marine Sciences, Sultan
Qaboos University, Muscat, Oman. 6Research & Policy Department, World
Innovation Summit for Health (WISH), Qatar Foundation, P.O. Box 5825, Doha,
Qatar.

Received: 28 May 2019 Accepted: 11 November 2019

References
1. Bourguignon E. Possession. Chandler & Sharp Series in cross-cultural

themes. San Francisco: Chandler & Sharp Publishers; 1976.
2. Guenedi AA, Obeid YA, Hussain S, Al-Azri F, Al-Adawi S. Investigation of the

cerebral blood flow of an Omani man with supposed ‘spirit possession
associated with an altered mental state: a case report. J Med Case Rep.
2009;3(1):9325.

3. Al-Adawi SH, Martin RG, Al-Salmi A, Ghassani H. Zar: group distress and
healing. Ment Health Relig Cult. 2001;4(1):47–61.

4. Cohen E. What is spirit possession? Defining, comparing, and explaining
two possession forms. Ethnos. 2008;73(1):101–26.

5. Lewis IM. Ecstatic religion: an anthropological study of Spirit possession and
shamanism. Middlesex: Penguin; 1978.

6. Boddy J. Spirit possession revisited: beyond instrumentality. Annu Rev
Anthropol. 1994;23:407–34.

7. Bilu Y, Beit-Hallahmi B. Dybbuk-possession as a hysterical symptom:
psychodynamic and socio-cultural factors. Isr J Psychiatry Relat Sci. 1989;
26(3):138–49.

8. Huertas R. Between doctrine and clinical practice: nosography and
semiology in the work of Jean-Etienne-Dominique Esquirol (1772—1840).
Hist Psychiatry. 2008;19(2):123–40.

9. Seligman R, Brown RA. Theory and method at the intersection of
anthropology and cultural neuroscience. Soc Cogn Affect Neurosci. 2009;
5(2–3):130–7.

10. Halloy, A., & Naumescu, V. (2012). Learning spirit possession: An
introduction. Ethnos, 77(2), 155–176.

11. De Heusch L. Cultes de possession et religions initiatiques de salut en
Afrique. In Annales du Centre d’etudes des Religions. 1962;2:129–37.

12. Dein S, Illaiee AS. Jinn and mental health: looking at jinn possession in
modern psychiatric practice. Psychiatrist. 2013;37(9):290–3.

13. American Psychiatric Association. Diagnostic and statistical manual of
mental disorders: DSM-IV-TR: Washington, DC: American Psychiatric
Publishing, Inc; 2000.

14. Lewis-Fernández R1, Gorritz M, Raggio GA, Peláez C, Chen H, Guarnaccia PJ.
Association of trauma-related disorders and dissociation with four idioms of
distress among Latino psychiatric outpatients. Cult Med Psychiatry. 2010;
34(2):219-43. https://doi.org/10.1007/s11013-010-9177-8.

15. Stein DJ, Koenen KC, Friedman MJ, Hill E, McLaughlin KA, Petukhova M,
Ruscio AM, Shahly V, Spiegel D, Borges G, Bunting B. Dissociation in
posttraumatic stress disorder: evidence from the world mental health
surveys. Biological psychiatry. 2013;15;73(4):302–12.

Al-Adawi et al. BMC Psychiatry          (2019) 19:379 Page 9 of 11

https://doi.org/10.1007/s11013-010-9177-8


16. Van Ommeren M, Sharma B, Komproe I, Poudyal BN, Sharma GK, Cardeña E,
de Jong JT. Trauma and loss as determinants of medically unexplained
epidemic illness in a Bhutanese refugee camp. Psychol Med. 2001;31(7):
1259–67.

17. Ministry of Health (2019). Organization and Health Policy of the Ministry of
Health. Accessed 4 Apr 2019 from https://www.moh.gov.om/en/about-moh

18. World Health Organization. The ICD-10 classification of mental and
behavioural disorders: clinical descriptions and diagnostic guidelines.
Geneva: World Health Organization; 1992.

19. American Psychiatric Association. Diagnostic and statistical manual of
mental disorders: DSM-V: Washington, DC: American Psychiatric Publishing,
Inc; 2013.

20. Lloyd KR, Jacob KS, Patel V, Louis LS, Bhugra D, Mann AH. The development of
the short explanatory model interview (SEMI) and its use among primary-care
attenders with common mental disorders. Psychol Med. 1998;28(5):1231–7.

21. Van Duijl M, Kleijn W, de Jong J. Unravelling the spirits’ message: a study of
help-seeking steps and explanatory models among patients suffering from
spirit possession in Uganda. Int J Ment Heal Syst. 2014;8:24. https://doi.org/
10.1186/1752-4458-8-24.

22. Ghane S, Kolk AM, Emmelkamp PM. Assessment of explanatory models of
mental illness: effects of patient and interviewer characteristics. Soc
Psychiatry Psychiatr Epidemiol. 2009;45(2):175–82. 2010 Feb; 2009 Apr 21.
https://doi.org/10.1007/s00127-009-0053-1.

23. Green BL. Trauma history questionnaire. In: Stamm BH, editor. Measurement
of stress, trauma, and adaptation. Lutherville: Sidran Press; 1996. p. 366–9.

24. Hooper L, Stockton P, Krupnick J, Green B. Development, use, and
psychometric properties of the trauma history questionnaire. J Loss Trauma.
2011;16:258–83. https://doi.org/10.1080/15325024.2011.572035.

25. Al-Adawi S, Al-Zakwani I, Obeid YA, Zaidan Z. Neurocognitive functioning in
women presenting with undifferentiated somatoform disorders in Oman.
Psychiatry Clin Neurosci. 2010;64(5):555–64. https://doi.org/10.1111/j.1440-
1819.2010.02117.x.

26. Al-Adawi S, Powell JH, Greenwood RJ. Motivational deficits after brain injury:
a neuropsychological approach using new assessment techniques.
Neuropsychology. 1998;12(1):115–24.

27. Al-Adawi S, Braidy N, Essa M, Al-Azri F, Hussain S, Al-Sibani N, Al-Mashani A.
Cognitive profiles in patients with multi-infarct dementia: an Omani study.
Dement Geriatr Cogn Disord. 2014;4(2):271–82.

28. Price CJ. A review and synthesis of the first 20 years of PET and fMRI studies of
heard speech, spoken language and reading. Neuroimage. 2012;62(2):816–47.

29. Berg EA. A simple objective technique for measuring flexibility in thinking. J
Gen Psychol. 1948;39(1):15–22.

30. Al-Adawi SH. The neuropsychopharmacology of motivation: an examination
of reward and frontal-subcortical mechanisms and functions: Doctoral
dissertation, University of London; 1998.

31. Bohon C, Weinbach N, Lock J. Performance and brain activity during the
Wisconsin card sorting test in adolescents with obsessive–compulsive
disorder and adolescents with weight-restored anorexia nervosa. Eur Child
Adolesc Psychiatry. 2019;1:1–10.

32. Tombaugh TN. Trail making test a and B: normative data stratified by age
and education. Arch Clin Neuropsychol. 2004;19(2):203–14.

33. Zakzanis KK, Mraz R, Graham SJ. An fMRI study of the trail making test.
Neuropsychologia. 2005;43(13):1878–1.

34. Shallice T. Specific impairments of planning. Philosophical transactions of
the Royal Society of London. B, Biol Sci. 1982;298(1089):199–209.

35. Morris RG, Ahmed S, Syed GM, Toone BK. Neural correlates of planning
ability: frontal lobe activation during the Tower of London test.
Neuropsychologia. 1993;31(12):1367–78.

36. Delmonte R, Lucchetti G, Moreira-Almeida A, Farias M. Can the DSM-5
differentiate between nonpathological possession and dissociative identity
disorder? A case study from an afro-Brazilian religion. J Trauma Dissociation.
2016;17(3):322–37.

37. Van Duijl M, Cardeña E, De Jong JT. The validity of DSM-IV dissociative
disorders categories in south-west Uganda. Transcultural psychiatry. 2005;
42(2):219–41.

38. Norman DA, Shallice T. Attention to action: willed and automatic control of
behaviour. In: Davidson RJ, Schwartz GE, Shapiro D, editors. Consciousness
and self-regulation, vol. 4. New York: Plenum Press; 1986. p. 1–18.

39. Chan RC, Shum D, Toulopoulou T, Chen EY. Assessment of executive
functions: review of instruments and identification of critical issues. Arch
Clin Neuropsychol. 2008;23(2):201–16.

40. Kane MJ, Engle RW. The role of prefrontal cortex in working-memory
capacity, executive attention, and general fluid intelligence: an individual-
differences perspective. Psychon Bull Rev. 2002;9(4):637–71.

41. Leeson VC, Barnes TR, Harrison M, Matheson E, Harrison I, Mutsatsa SH, Joyce
EM. The relationship between IQ, memory, executive function, and processing
speed in recent-onset psychosis: 1-year stability and clinical outcome.
Schizophr Bull. 2008;36(2):400–9. https://doi.org/10.1093/schbul/sbn100.

42. Semkovska M, Quinlivan L, O'Grady T, Johnson R, Collins A, O'Connor J,
Knittle H, Ahern E, Gload T. Cognitive function following a major depressive
episode: a systematic review and meta-analysis. Lancet Psychiatry. 2019;
S2215-0366(19):30291–3. https://doi.org/10.1016/S2215-0366(19)30291-3.

43. Amrhein C, Hengmith S, Maragkos M, Hennig-Fast K. Neuropsychological
characteristics of highly dissociative healthy individuals. J Trauma
Dissociation. 2008;9(4):525–42.

44. Markowitsch HJ, Staniloiu A. Amnesic disorders. Lancet. 2012;380(9851):
1429–40.

45. Rivera-Velez GM, González-Viruet M, Martínez-Taboas A, Pérez-Mojica D.
Post-traumatic stress disorder, dissociation, and neuropsychological
performance in Latina victims of childhood sexual abuse. J Child Sex Abuse.
2014;23(1):55–73.

46. Chalavi S, Vissia EM, Giesen ME, Nijenhuis ER, Draijer N, Cole JH, Dazzan P,
Pariante CM, Madsen SK, Rajagopalan P, Thompson PM, Toga AW, Veltman
DJ, Reinders AA. Abnormal hippocampal morphology in dissociative
identity disorder and post-traumatic stress disorder correlates with
childhood trauma and dissociative symptoms. Hum Brain Mapp. 2015;36(5):
1692–704.

47. Cima M, Merckelbach H, Klein B, Shellbach-Matties R, Kremer K. Frontal lobe
dysfunctions, dissociation, and trauma self-reports in forensic psychiatric
patients. J Nerv Ment Dis. 2001;189(3):188–90.

48. McNamara P. L possession and exorcism: history, psychology, and
neurobiology. New York: Praeger; 2011.

49. Rauch SL, van der Kolk BA, Fisler RE, Alpert NM, Orr SP, Savage CR, Fischman
AJ, Jenike MA, Pitman RK. A symptom provocation study of posttraumatic
stress disorder using positron emission tomography and script-driven
imagery. Arch Gen Psychiatry. 1996;53(5):380–7.

50. Bastos MAV Jr, Bastos PRHDO, Osório IHS, Pinheiro SAM, Iandoli D Jr,
Lucchetti G. Physiologic correlates of culture-bound dissociation: a
comparative study of Brazilian spiritist mediums and controls. Transcult
Psychiatry. 2018;55(2):286–313.

51. Barnett JH, Xu K, Heron J, Goldman D, Jones PB. Cognitive effects of genetic
variation in monoamine neurotransmitter systems: a population-based
study of COMT, MAOA, and 5HTTLPR. Am J Med Genet B Neuropsychiatr
Genet. 2011;156(2):158–67.

52. Brozoski TJ, Brown RM, Rosvold HE, Goldman PS. Cognitive deficit caused by
regional depletion of dopamine in prefrontal cortex of rhesus monkey.
Science. 1979;205(4409):929–32.

53. Neuner F, Pfeiffer A, Schauer-Kaiser E, Odenwald M, Elbert T, Ertl V. Haunted
by ghosts: prevalence, predictors and outcomes of spirit possession
experiences among former child soldiers and war-affected civilians in
northern Uganda. Soc Sci Med. 2012;75(3):548–54. https://doi.org/10.1016/j.
socscimed.2012.03.028.

54. Behrend H. Power to heal, power to kill: spirit possession and war in northern
Uganda (1986–1994). In: Behrend H, Luig U, editors. Spirit possession:
modernity and power in Africa. Oxford: James Currey; 1999. p. 20–33 11.

55. Igreja V. ‘Why are there so many drums playing until dawn?’ exploring the
role of Gamba spirits and healers in the post-war recovery period in
Gorongosa, Central Mozambique. Transcult Psychiatry. 2003;40:459–87.

56. Hecker T, Braitmayer L, Van Duijl M. Global mental health and trauma
exposure: the current evidence for the relationship between traumatic
experiences and spirit possession. Eur J Psychotraumatol. 2015;6:29126.
https://doi.org/10.3402/ejpt.v6.29126.

57. Moreira-Almeida A, Neto FL, Cardeña E. Comparison of Brazilian Spiritist
Mediumship and dissociative identity disorder. J Nerv Ment Dis. 2008;196(5):
20–424.

58. Bremner JD. Traumatic stress: effects on the brain. Dialogues Clin Neurosci.
2006;8(4):445.

59. Beckham JC, Crawford AL, Feldman ME. Trail making test performance in
Vietnam combat veterans with and without posttraumatic stress disorder. J
Trauma Stress. 1998;11(4):811–9.

60. DiGangi JA, Kujawa A, Aase DM, Babione JM, Schroth C, Levy DM, Passi H.
Affective and cognitive correlates of PTSD: electrocortical processing of

Al-Adawi et al. BMC Psychiatry          (2019) 19:379 Page 10 of 11

https://www.moh.gov.om/en/about-moh
https://doi.org/10.1186/1752-4458-8-24
https://doi.org/10.1186/1752-4458-8-24
https://doi.org/10.1007/s00127-009-0053-1
https://doi.org/10.1080/15325024.2011.572035
https://doi.org/10.1111/j.1440-1819.2010.02117.x
https://doi.org/10.1111/j.1440-1819.2010.02117.x
https://doi.org/10.1093/schbul/sbn100
https://doi.org/10.1016/S2215-0366(19)30291-3
https://doi.org/10.1016/j.socscimed.2012.03.028
https://doi.org/10.1016/j.socscimed.2012.03.028
https://doi.org/10.3402/ejpt.v6.29126


threat and perseverative errors on the WCST in combat-related PTSD. Prog
Neuro-Psychopharmacol Biol Psychiatry. 2017;75:63–9.

61. Ismail H. Communities of healing practice on al-Baṭinah coast of Oman. In:
Proceedings of the seminar for Arabian studies, vol. 43; 2013. p. 145–52.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Al-Adawi et al. BMC Psychiatry          (2019) 19:379 Page 11 of 11


	Abstract
	Background
	Methods
	Result
	Conclusions

	Background
	Methods
	Setting
	Identification of Spirit possessed
	Traumatic experience
	Neuropsychological assessment
	Statistical analysis
	Ethical consideration

	Results
	Discussion
	Limitations
	Conclusions
	Abbreviations
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

