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Introduction

Somatic symptoms refer to diverse classes of
symptoms and the clustering of these diverse
symptoms has historically been a challenge for
researchers (Sattel et al., 2023). Medical specialists
have tried to cluster these symptoms based on their
specialty as Functional Somatic Syndromes (FSS) or
Medically Unexplained Syndromes (MUS) such as
Chronic Pain  Syndrome (CPS) (fibromyalgia),
Chronic Fatigue Syndrome (CFS), and Irritable
Bowel Syndrome (IBS) (Monden, Rosmalen,
Wardenaar, & Creed, 2022). On the other hand,
psychosomatic researchers have tried to cluster these
symptoms based on statistical relationships of
symptoms.

A problem with these classifications is that each study
finds completely different groups of symptoms
(Lacourt, Houtveen, & van Doornen, 2013). An
important gap in these studies is that these studies
have not classified somatic symptoms based on
underlying psychological factors and we do not know
which ~ symptoms are  similar  considering
psychological variables.

Research has shown that HPA axis dysfunction is the
most important biological factor in the etiology of
SSD and it is considered a potential common factor
in different somatic symptoms. However, another
physical system has recently been reported to be
profoundly related to the stress system and
specifically severe mental disorders (Kraaij et al.,
2023). What are the implications for ego development
it the brain-gut axis is so important in severe mental
problems? We hypothesize that different somatic
symptoms exist due to other stress-related biological
systems. This study aims to address this gap by
exploring the association between levels of ego
development and different groups of somatic
symptoms.

Method

Participants and procedure: This is an exploratory
cross-sectional study in which participants from the
residents of the capital city of Tehran were asked to
answer the questionnaires. We used online
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questionnaires. Our questionnaires were uploaded to
the most popular social networks in Iran including
Telegram, Instagram, Eitaa, Twitter, and WhatsApp.
About one million people saw our requisition to fill
out the questionnaires. Finally, 440 participants filled
out questionnaires completely with valid answers to
open questions. Inclusion criteria were being a
resident of Tehran, not having accidents, not using
drugs with severe side effects and exclusion criteria
were not answering the questions completely. Data
were analyzed using Python 2.7 software and the
association rule mining method. Association Rule
mining is an unsupervised learning method that finds
interesting associations. Association rule mining
generally seeks to discover associations among
transactions encoded in a database (Santoso, 2021).
Measurements:

Sentence Completion Test (SCT): The Washington
University Sentence Completion Test was created in
1970 as the final result of Loevinger et al.'s studies
grounded in his vision of ego development and to
investigate and measure the manifestations of this
central personality structure. In this projection test,
words are used as stimulus and response. For
example, the subject should complete the following
sentence: (When a child will not join in group
activities...). This test consists of 36 items. The
validity and reliability of this test have been
confirmed in Iran as well (Mousavi, Azad Fallah,
Dhegihan, & Farahani, 2016).

Checklist of somatic symptoms: Fink's model was
used to assess somatic symptoms. In this model,
somatic symptoms are clustering into four categories:
gastrointestinal, cardiopulmonary, musculoskeletal,
and general symptoms (Fink et al., 2005).

Results

The results of the association rule mining analysis are
shown in Table 1. It was shown that at low levels of
ego development, ie. E3 and E4, only
Gastrolntestinal (GI) symptoms were significantly
high. CardioPumonary (CP) symptoms were not
significantly high or low, and MusculoSkeletal (MS)
and general (G) symptoms were low. For the
moderate stage of ego developmenti.e. E5, all classes
showed high severity of symptoms, while at the high
levels of ego development i.e. E6, E7, and ES8, all
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somatic symptoms were reported as mild. The
remarkable point of these results is that regarding Gl
symptoms, both low and moderate levels of ego
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development are involved, but contrary to
expectations, CP, MS, and general symptoms were
lower at low levels of ego development.

Table 1. results of association rule mining analysis

Antecedents Consequents Support Confidence Lift
EGO0 3,4 ‘CP-low’ 0.107 0.540 1.001
EGO0 3,4 ‘Gl-high’ 0.107 0.540 1.299
EGO0 3,4 ‘G-low’ 0.107 0.540 1.020
EGO0 3,4 ‘MS-low’ 0.125 0.632 1.070

EGO 5 ‘CP-HIGH','G-HIGH', 'GI-HIGH’, MS-HIGH’ 0.113 0.282 1.173
EGO 6,7,8 'CP-LOW,, 'G-LOW', 'GI-LOW/', 'MS-LOW' 0.148 0.370 1.280

As graph 1 demonstrates, in moderate levels of ego
development all types of somatic symptoms are
highly prevalent but in low levels of ego
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Graph 1. Relationship between somatic symptoms and levels of EGO development

Conclusion

At low levels of ego development, only GI symptoms
are observed. At first glance, these findings seem far
from expected, because, with the decrease in the
levels of ego development, we expect more deficits in
emotion regulation capacity. Also, low levels of ego
development are associated with more childhood
traumas which result in more threat-based responses
from the central stress system (HPA) and sympathetic
nervous system. So, at low levels of ego development,
bodily organs are more at risk of deteriorating, and
severe and various somatic symptoms are more
expected. Studies have shown that in animal models,

in the absence of a gut microbiome, the brain does not
grow normally and in the human brain, basic
processes such as myelination, neurogenesis in
adults, and microglia activation are highly dependent
on the intestinal microbial composition. Evidence
suggests that some of the brain structures and
functions such as the HPA axis are affected by gut
microbial composition (lob et al., 2020). Besides, the
opposite association also exists and HPA activation
leads to gut dysbiosis and altered permeability which
is known to be related to microbiota composition and
function. Many types of research have shown this
bidirectional relationship between the brain and the
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gut in severe mental illnesses such as schizophrenia,
autism, bipolar, and major depression (Kraiij et al.,
2023). These facts show that the brain-gut axis
malfunction which might be seen as Gl symptoms in
the life span could be the reason for psychological
problems including lower levels of ego development.
On the other hand, traumatic experiences in
childhood could lead to lower levels of ego
development and at the same time
psychophysiological problems that are concomitant
to Gl and other somatic symptoms (Karakuta-
Juchnowicz, Dzikowski, Pelczarska, Dzikowska, &
Juchnowicz, 2016). In low levels of ego development,
we have one category of GI symptoms and this is a
qualitative difference between other symptoms of
moderate levels of ego development. This has
important implications for treating SSD. These
findings have some implications for nurses. For
example, those symptoms related to the brain-gut axis
might need complementary nutritional consultations
and interventions such as consuming more probiotics
foods along with psychiatric interventions in order to
increase treatment efficiently.
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