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Introduction

Somatic symptom disorder (SSD), previously known as 
somatoform disorder, is a disease entity with persistent 

distressing somatic/physical symptoms that cannot be fully 
explained by general medical conditions or other mental 
illnesses.[1,2] Currently, the diagnosis of  SSD cannot be obtained 
by specific diagnostic examinations, and great emphasis is placed 
on the presence of  certain psycho‑behavioral features based on 
perceptual abnormalities (i.e., disproportionality, persistency, 
and excessiveness of  anxiety about the symptoms).[2‑4] 
Diagnosis is possible only after the comprehensive exclusion 
of  other conceivable organic medical conditions or mental 
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illnesses.[5,6] The correct diagnosis of  SSD is important 
not only to treat patients with anxiolytics but also to avoid 
overlooking non‑psychotic diseases that can otherwise be 
treated with proper therapeutic interventions. However, till 
date, the characteristics of  somatic symptoms in patients with 
psychogenic backgrounds and those with non‑psychogenic 
diseases have not been studied sufficiently. Identifying and 
systematizing such psychosomatic relationships is important 
not only for the practice of  primary care physicians but 
also to develop artificial intelligence‑based diagnostic aids 
in the future. The application of  artificial intelligence in 
clinical settings to correctly diagnose diseases based on the 
complaints and laboratory findings has been attempted 
worldwide. Clarifying the clinical characteristics of  patients 
with psychogenic somatic symptoms is essential to build a 
reliable diagnostic tool that will not overlook non‑psychogenic 
medical conditions that require disease‑specific treatments.[7‑9]

In the present study, we first prospectively enrolled undiagnosed 
patients who were later decided to be with psychogenic or 
non‑psychogenic (i.e., organic or functional) background; 
thereafter, we tried to clarify the clinical characteristics of  patients 
with psychogenic somatic symptoms by comparing them with 
the characteristics of  patients with non‑psychogenic diseases.

Material and Methods

Study design and subjects
All patients who visited the Department of  General Medicine at 
a single university hospital between April 2018 and March 2020 
were initially included in this prospective observational study. 
The inclusion criteria were as follows:

1. Definite diagnoses were not obtained before consultation at 
our hospital

2. The complaints persisted for more than 1 month
3. Blood test results, including blood cell count, were available
4. All participating doctors in the department agreed that 

necessary diagnostic examinations, such as thyroid hormone 
test, antinuclear antibody, anti‑SSA/SSB antibodies, 
rheumatoid factor, antineutrophil cytoplasmic antibodies, 
Holter electrocardiography, spirometry, polysomnography, 
endoscopy, computed tomography, and magnetic resonance 
imaging, were sufficient and appropriately performed to 
evaluate all the complaints to establish a correct diagnosis 
in each patient.

During the enrollment period, seven patients were diagnosed 
with myalgic encephalomyelitis/chronic fatigue syndrome or 
fibromyalgia. These patients were excluded from the study as 
it could not be concluded whether they had psychogenic or 
non‑psychogenic conditions as of  March 2020.[10‑13] Besides, 
three middle‑aged female patients who were eventually diagnosed 
with the postmenopausal syndrome were also excluded from 
this study because of  the difficulty of  objectively diagnosing the 
disorder solely based on laboratory and physiological diagnostic 

examinations.[14] Consequently, the remaining 277 patients with 
persistent physical symptoms were considered eligible for the 
study.

Categories of eventual diagnosis
The enrolled patients who visited our department with unknown 
diagnoses were eventually categorized into the non‑psychogenic 
or psychogenic groups based on subsequently established 
definite diagnoses [Figure 1]. Within the psychogenic group, 
the patients were further subdivided into the “psychogenic 
symptoms” group and the “mental illness/psychiatric” 
group based on the psychiatrists’ diagnosis. All patients in 
the mental illness group were either already diagnosed with 
mental illnesses (i.e., depression, schizophrenia, personality 
disorders) by psychiatrists before visiting our department or 
diagnosed later with mental illnesses by psychiatrists after 
consultation in our department. A list of  the definite diagnoses 
that were categorized into the psychogenic group and a list of  
mental diseases that were categorized into the mental illness 
group are presented in Table 1. All patients with persistent 
physical symptoms were followed for more than 6 months to 
ascertain whether they fulfill the present diagnostic criteria for 
SSD.[3] Two female patients were later diagnosed with functional 
dyspepsia and they were included in the “non‑psychogenic” 
group according to the latest Rome IV diagnostic criteria.[15] 
One of  them presented with a single complaint, and another 
with two complaints. There was no patient diagnosed with 
irritable bowel syndrome.

Figure  1: The three patient groups established by the presence 
of psychogenic or psychiatric background Abbreviations: ANA, 
antinuclear antibody; ANCA, antineutrophil cytoplasmic antibodies; 
ECG, echocardiography; RF, rheumatoid  factor
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Studied variables
Demographic data (such as age and sex), numbers and types of  
the self‑reported somatic complaints at the first visit, routine 
blood tests, routine urine tests, presence of  serum antinuclear 
antibodies; tests for anti‑SSA/SSB antibodies, rheumatoid 
factors, and thyroid hormone levels (T3, T4, thyroid‑stimulating 
hormone) were evaluated in all the patients. The same type of  
physical symptom in different body parts belonging to a single 
body system (e.g., dysesthesia in both upper limbs) was counted 
as one somatic complaint. The Zung self‑rating depression 
scale (SDS) score was also evaluated in all patients at their initial 
hospital visits. Other diagnostic examinations were performed as 
needed, based on patients’ complaints. All complaints reported 
by the enrolled patients were checked and evaluated using 
proper diagnostic examinations. Furthermore, the prevalence 
of  several major and popular complaints (i.e., limb numbness, 
pharyngolaryngeal dysesthesia, dizziness, tinnitus, slight fever, 
headache, and fatigue) were separately counted among the 
enrolled patients. Each patient was assessed by doctors with 
more than 5 years of  experience in the fields of  cardiology, 
pulmonology, neurology, nephrology, or general surgery. If  the 
assessment of  any patient revealed the need for consultation 
with other specialized departments, consultations with the 
appropriate departments were arranged for correct diagnosis 
and appropriate treatment.

Statistical analyses and software
Comparisons between quantitative variables with presumed 
normal distribution were performed with the Student’s t‑test, 
and quantitative variables with non‑normal distribution were 
compared using the Mann–Whitney U test. Comparison of  
quantitative variables between three or more nonpaired groups 
with presumed normal distribution was performed using analysis 
of  variance or the Kruskal–Wallis test, followed by the post‑hoc 
tests according to the distributional pattern of  the evaluated 
variables. While comparison of  qualitative variables using the 
Chi‑square test or Fisher’s exact test was performed according 
to the size of  each cell. Binary logistic regression analysis was 
performed to assess the influence of  the abovementioned seven 
major complaints and to evaluate their predictive values for the 
eventual diagnoses of  psychogenic or psychiatric conditions; these 

assessments were performed after combining the “psychogenic 
symptoms” and “mental illness/psychiatric” groups into a single 
group. Odds ratios (ORs) and 95% confidence intervals (CIs) for 
each explanatory variable were calculated using logistic regression 
analysis. Receiver operating characteristic (ROC) curves were 
generated to estimate and compare the predictive values of  the 
number of  complaints, total SDS score, and patient’s age to detect 
associations between psychogenic or psychiatric backgrounds 
and the manifested somatic symptoms. The area under the 
curve (AUC), with the measured values from 0–1, was calculated 
for each ROC curve to compare the discriminatory ability of  
each variable to diagnose patients with and without psychogenic/
psychiatric conditions. P values less than 0.05 were considered 
statistically significant. Statistical analyses were performed using 
IBM SPSS Statistics version 22 (IBM Corp., USA) or MATLAB 
R2015a (MathWorks, USA).

Ethics approval
The present study was approved by the Institutional Review 
Board (IRB) of  Tohoku University Graduate School of  Medicine 
(IRB approval number: THK‑2019‑1‑977/Date of  approval: 26th 
March, 2020). This clinical research was conducted following the 
Helsinki Declaration, as revised in 2013.

Results

Patient background
Among the 277 consecutive patients who were eligible for the 
following analyses in this study, 110 (39.7%) were males and 
167 (60.3%) were females. The mean age at their first visit to our 
department was 52.8 ± 19.6 years. Among the enrolled patients, 
123 (44.4%) were referred from other hospitals with medical 
referral letters, and 154 (55.6%) directly visited our hospital 
without medical referral letters.

After comprehensive diagnostic examinations and assessment 
by experts from appropriate specialties, the patients were 
eventually categorized into the following three groups: 
“non‑psychogenic symptoms” group (n = 128), “psychogenic 
symptoms” group (n = 131), and “mental illness/psychiatric” 
group (n = 18). Detailed background data, vital signs, and chief  
complaints at the first visit are summarized in the first half  of  
Table 2. The proportion of  female patients was slightly higher 
in the psychogenic group than in the other groups but without 
any statistical significance. The vital signs evaluated at the first 
visit were not significantly different among the three groups. The 
SDS score was the lowest in the non‑psychogenic group and the 
highest in the mental illness group.

Details of complaints at the first hospital visit
Details of  the somatic complaints at the first visit, before 
the definite diagnoses, are summarized in the second half  
of  Table 2. The number of  complaints at the first visit was 
the highest in the mental illness group and the lowest in the 
non‑psychogenic group. About 77 of  the 128 patients with 

Table 1: List of diagnoses in the psychogenic group and 
the mental illness group

List of  diagnoses in the psychogenic group
Somatic symptom disorder (SSD)
Psychosomatic disorder
Somatoform disorder
Somatoform dissociative symptoms
Conversion disorder
Hypochondriasis
List of  diagnoses in the mental illness group
Depression
Bipolar disorder
Schizophrenia
Personality disorder
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Table 2: Clinical findings in each of the three groups
Non‑psychogenic disease (n=128) Psychogenic symptoms (n=131) Mental illness (n=18) P

Male : Female 57 : 71 47 : 84 6 : 12 0.31
Age [years] 52.7±20.3 54.5±18.6 41.7±18.9 0.0333
Vital signs at the first visit

BT [◦C] 36.6±0.50 36.5±0.48 36.6±0.43 0.57
sBP [mmHg] 127.3±22.2 127.9±21.5 116.6±18.2 0.11
dBP [mmHg] 73.7±14.4 74.4±17.6 70.1±14.2 0.57
HR [bpm] 83.6±17.2 81.5±15.9 80.7±15.3 0.64
SDS scores 43.3±10.2 47.0±9.4 56.3±11.1 <0.0001

Complaints at the first visit to our department
Number of  complaints* 1 [1‑2] 3 [2‑4] 3 [2‑5] <0.0001
Single complaint 77 (60.2%) 31 (23.7%) 4 (22.2%) <0.0001
2‑3 complaints 39 (30.5%) 67 (51.1%) 6 (33.3%) 0.0026
4‑6 complaints 11 (8.6%) 27 (20.6%) 6 (33.3%) 0.0034
≥ 7 complaints 1 (0.8%) 6 (4.6%) 2 (11.1%) 0.0341

Prevalence in each of  the 7 major complaints
Limb numbness 23 (18.0%) 33 (25.2%) 2 (11.1%) 0.21
Pharyngolaryngeal dysesthesia 6 (4.7%) 14 (10.7%) 0 (0.0%) 0.0830
Dizziness 5 (3.9%) 25 (19.1%) 5 (27.8%) 0.0002
Tinnitus 1 (0.8%) 6 (4.6%) 0 (0.0%) 0.12
Slight fever 19 (14.8%) 8 (6.1%) 3 (16.7%) 0.0551
Headache 9 (7.0%) 22 (16.8%) 3 (16.7%) 0.0479
Fatigue 10 (7.8%) 21 (16.0%) 8 (44.4%) 0.0001

BT: body temperature, dBP: diastolic blood pressure, HR: heart rate, sBP: systolic blood pressure, bpm: beats per minute, SDS: Zung self‑rating depression scale. Data are presented as mean±standard deviation or as 
number (percentage). *Median and 25‑75 percentile range

non‑psychogenic diseases (60.2%) presented with a single 
complaint at the first hospital visit, whereas only 31 of  the 
131 patients with psychogenic symptoms (23.7%) and four of  
the 18 patients with mental illnesses (22.2%) presented with a 
single complaint [Figure 2a]. In the total cohort of  277 patients, 
there was a slight positive correlation between the number 
of  complaints and SDS scores, with a Pearson’s R‑value of  
0.20 (P = 0.0008; the test of  no correlation). However, when 
evaluated separately in each of  the three disease groups, no group 
showed a significant correlation between the number of  somatic 
complaints and SDS scores [Figure 2b].

Dizziness and fatigue were more prevalent in patients with 
psychogenic or psychiatric backgrounds than in those with 
non‑psychogenic diseases. The prevalence of  headache was 
slightly higher, whereas that of  chronic fever was lower in patients 
with the psychogenic background; however, the difference 
was not statistically significant. On binary logistic regression 
analysis, dizziness (OR: 5.08, 95% CI: 1.85–13.91, P = 0.0016) 
and fatigue (OR: 3.04, 95% CI: 1.34–6.89, P = 0.0077) showed 
significant associations with psychogenic or psychiatric backgrounds. 
Conversely, slight fever (OR: 0.33, 95% CI: 0.13–0.82, P = 0.0172) 
showed a significant association with non‑psychogenic conditions. 
Other major complaints (i.e., limb numbness, pharyngolaryngeal 
dysesthesia, tinnitus, headache) were associated with neither the 
psychogenic/psychiatric group nor the non‑psychogenic group.

ROC curve analysis
Next, we performed a ROC curve analysis to compare the 
discriminatory ability of  the number of  complaints, total SDS 

score, and age to diagnose patients with and without psychogenic/
psychiatric background [Figure 3]. The measured AUC for the 
number of  complaints was 0.708, which was then compared with 
that of  the SDS total score (AUC, 0.646; P = 0.15). The AUC 
for the patient’s age was 0.502, which was significantly lower 
than the abovementioned two AUCs (P < 0.0001 for both). 
These results suggest that both the number of  complaints and 
SDS scores have reasonable discriminating ability to predict 
psychogenic/psychiatric background, whereas age has no such 
discriminatory ability.[16]

Non‑psychogenic diseases with ≥ 4 multisystemic 
complaints
While more than half  of  the patients with non‑psychogenic 
diseases presented with a single complaint at the first visit, 12 
out of  the 128 patients with non‑psychogenic diseases (9.4%) 
presented with ≥ 4 multisystemic complaints at their first visit. 
A list of  the self‑reported complaints at the first visit and the 
eventual definite diagnoses of  these 12 patients are shown in 
Table 3. One of  the patients with Behçet’s disease had a history 
of  encephalitis about 10 years before, but whether this preceding 
episode is associated with Behçet’s disease or not is unknown. 
Patients with neuromyelitis optica spectrum disorders (NMOSD) 
with serum anti‑aquaporin‑4 antibodies usually present physical 
symptoms based on optic neuritis or myelitis at their clinical 
onset[17,18]; however, some of  the patients may present intractable 
hiccup with anorexia by medullary lesions or allergy‑like 
cutaneous symptoms with skin‑color changes by myelitis as 
observed in the patient in this study.[19,20] If  NMOSD with serum 
anti‑aquaporin‑4 antibodies is regarded as an autoimmune‑related 
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disorder, then seven patients (58.3%) of  the 12 patients with ≥ 4 
multisystemic complaints had autoimmune‑related conditions.

Discussion

As suggested by the term “unidentified complaints,” it has been 
empirically believed that patients with psychogenic conditions 
are more likely to visit hospitals with more non‑systematized, 
multisystem complaints than patients with non‑psychogenic 
diseases. In the present study, we statistically confirmed that 
patients with psychogenic or psychiatric backgrounds are likely to 

present with more complaints than patients with non‑psychogenic 
diseases. This finding was true even after excluding patients with 
mental illnesses, such as depression, schizophrenia, and personality 
disorders, from the psychogenic group. Notably, although most of  
the patients with non‑psychogenic diseases visited the hospital with 
a single or only a few complaints at their first visit, some patients 
with non‑psychogenic diseases presented with ≥ 4 complaints, 
especially those with autoimmune‑related disorders (e.g., Behçet’s 
disease, Sjögren’s syndrome) or neuromuscular diseases.

It has been suggested that autoimmune‑related disorders, 
endocrine disorders, systemic infections, and neuromuscular 
disorders are likely to present a wide spectrum of  symptoms, 
often mimicking the manifestations of  somatoform disorders.[21‑25] 
Most of  these symptoms usually require an early and correct 
diagnosis for selecting appropriate, effective therapies.[24,26] If  
these conditions are not diagnosed correctly, they can impair 
the quality of  life of  the affected individuals. Among these 
non‑psychogenic conditions with multiple complaints, Behçet’s 
disease requires additional caution because it is difficult to 
diagnose and the diagnosis is often delayed, even by skilled 
physicians. One of  the reasons for delayed diagnosis is the lack 
of  disease‑specific serum biomarkers (e.g., autoantibodies) for 
Behçet’s disease. Accordingly, this disease must be diagnosed 
based on the clinical history and careful inspection of  the 
systemic skin lesions.[27,28] The fact that two of  the 277 enrolled 
patients in the present study were eventually diagnosed with 
Behçet’s disease indicates that it is not rare among patients 
who present with miscellaneous symptoms but without definite 
diagnoses. The prevalence of  Behçet’s disease is higher in 
patients with Asian ethnicities; hence, extra caution is needed if  
a patient has Asian ancestry.[29,30] If  a patient visits the hospital 

Figure 3: The receiver operating characteristic curves to compare the 
discriminatory ability to doubt the presence of psychogenic background 
The measured area under the curve for the number of complaints was 
fair with 0.71, which was slightly higher than that for the SDS total score. 
Abbreviations: AUC, the area under the curve; SDS, Zung self-rating 
depression score

Figure 2: Relationship between the number of somatic complaints, psychogenic factor, and SDS score (a) Histograms of the number of somatic 
complaints at the first hospital visit in each of the three groups. (b) Grouped scatter plots of the SDS score by the number of somatic complaints 
in each disease group. Abbreviation: SDS, Zung self-rating depression score

b

a
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with miscellaneous symptoms, including nonspecific skin 
lesions, and comprehensive diagnostic laboratory tests fail to 
achieve a definite diagnosis, clinicians should always consider the 
possibility of  Behçet’s disease and should not hesitate to consult 
rheumatologists and dermatologists, if  required.

The present study had some limitations. First, the number of  patients 
in the mental illness group was relatively small. Further research 
is, therefore, needed to elucidate the clinical differences between 
psychogenic patients with and without mental illnesses. Moreover, 
this study was performed at a single university hospital and patients 
who come to university hospitals probably have different clinical 
backgrounds than those who visit clinics or community hospitals. 
However, this limitation may not be critical because the same 
conclusions were reached when we analyzed the data among 123 
of  the 277 enrolled patients who were not referred from other 
hospitals but visited our hospital directly without medical referral 
letters. Lastly, psychological tests and personality assessments were 
not performed in the present study. Such additional assessments 
may offer further insights into the relationship between somatic 
complaints and psychogenic backgrounds in these patients.

Conclusions

Patients with psychogenic or psychiatric somatic symptoms are 
likely to present with a greater number of  complaints at the first 

hospital visit than those with non‑psychogenic diseases. Dizziness 
and chronic fatigue increase the likelihood of  psychogenic 
conditions. However, some of  the non‑psychogenic diseases, 
especially some autoimmune‑related disorders, can also present 
multisystemic symptoms (≥ 4 complaints), as seen in the current 
study. Hence, comprehensive laboratory testing with careful 
physical inspection and history taking is essential before affirming 
the diagnosis of  psychogenic or psychiatric somatic conditions.
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