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Original Article

Psychosocial Functioning of Persons Who Develop
Serious Mental Illness after Exhibiting
a Somatic Prodrome in Adolescence
Hiroko Hasuya Takahiro Nemoto＊ Tomoyuki Funatogawa
Naoyuki Katagiri and Masafumi Mizuno
Department of Neuropsychiatry (Omori), School of Medicine, Faculty of Medicine, Toho University

ABSTRACT
Background: Adolescents who present with medically unexplained somatic symptoms and subsequently
develop serious mental illness (SMI) are often seen in psychiatric practice. We investigated the characteristics of somatic symptoms, development of psychiatric symptoms, and psychosocial functioning in such patients.
Methods: We retrospectively reviewed the medical records of patients seen in the psychiatric outpatient
clinic of 2 university hospitals in Tokyo. All patients who exhibited a medically unexplained somatic prodrome and later experienced onset of an SMI were included in the analysis. We used the Childrenʼs Global
Assessment Scale (CGAS) to evaluate level of psychosocial functioning at 3 time points: when the first medically unexplained somatic symptom appeared, when the first psychiatric symptom appeared, and at psychosis onset (definitive diagnosis).
Results: Eighteen patients met the study inclusion criteria. Headache (33.3%) was the most common somatic symptom preceding an SMI. Hypobulia (44.4%) was the most common first psychiatric symptom, followed by impaired concentration (38.9%). Analysis of CGAS scores for psychosocial functioning when the
first medically unexplained somatic symptom appeared, when the first psychiatric symptom appeared, and
at psychosis onset showed that CGAS scores were lower than those for healthy people when the first somatic symptom appeared, and significantly decreased thereafter, i.e., when the first psychiatric symptom appeared and at psychosis onset.
Conclusion: Physicians examining adolescents with medically unexplained somatic symptoms should obtain a comprehensive history and examination findings and pay careful attention to psychosocial functioning,
with the risk of mental illness in mind. In addition, such patients should be evaluated over time for changes
in psychosocial functioning.
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cluding schizophrenia, has been stressed in recent years,
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and great importance has been attached to early detection

ations conducted in other departments. In total, 68 pa-

and early treatment, to shorten the duration of untreated

tients fulfilled these criteria (30 males and 38 females).

psychosis (DUP) and provide support.１―４） During develop-

Mean (SD) age was 17.9 (4.3) years. Those who had contin-

ment of psychosis, a prodromal phase may occur during

ued to attend the clinic for at least 6 months and, on the

which patients exhibit a variety of nonspecific symptoms

basis of the Diagnostic and Statistical Manual of Mental

before the onset of psychotic symptoms.５―７）

Disorders, fifth edition (DSM-5) codes,１３） had subsequently

Somatic symptoms are 1 category of such nonspecific
８，
９）

symptoms.

Some children and adolescents with medi-

cally unexplained somatic complaints eventually develop a

received a diagnosis of schizophrenia, schizoaffective disorder, bipolar disorder, or attenuated psychosis syndrome
(APS) were included in the analysis.

serious mental illness (SMI), such as schizophrenia or bipo-

APS is a condition associated with a very high risk of

lar disorder, during long-term follow-up in psychiatric

subsequent psychosis, such as schizophrenia, and has at-

practice.１０，１１）Pediatricians and primary care physicians fre-

tracted considerable recent attention.１４） It was therefore

quently encounter patients who present only with medi-

included among the conditions of interest in this study,

cally unexplained somatic symptoms. However, physicians

even though it is listed in the “Conditions for Further

who are not specialists in psychiatry frequently fail to rec-

Study” in Section III of the DSM-5.１５）Patients who received

ognize the process by which a patient who exhibits such

a diagnosis of schizophrenia, schizoaffective disorder, or bi-

somatic symptoms later develops psychiatric symptoms

polar disorder were included in the psychosis group and

and, gradually, full-blown psychosis. Although it is ex-

analyzed separately from patients with APS.

tremely important from a clinical standpoint to recognize

Methods

prodromal somatic symptoms and initiate psychiatric

The methods of the present study were similar to those

treatment, when necessary, previous studies have not

used in previous studies. First, we systematically collected

identified somatic symptoms significantly associated with

data for items (1) to (13) below from medical records and

１２）

To facilitate early detection and early treat-

other sources, such as referral letters from previous physi-

ment of mental illness it is necessary to identify prodromal

cians. The data were classified by consensus after discus-

symptoms, including somatic complaints and somatic

sions between two authors (H.H. and T.F.), as follows: (1)

symptoms, determine the characteristic course of such

time and age when the first medically unexplained so-

symptoms, and inform psychiatrists, pediatricians, pri-

matic symptom appeared, (2) somatic symptoms, (3) level

mary care physicians, school nurse-teachers, public health

of psychosocial functioning when the first medically unex-

nurses, and parents of the salient findings.

plained somatic symptom appeared, (4) pathway to psychi-

psychosis.

We retrospectively reviewed medical charts to investi-

atric care, (5) age when first examined in a psychiatry de-

gate (1) the characteristics of medically unexplained so-

partment, (6) time and age when the first psychiatric

matic symptoms in patients that exhibited such symptoms

symptom appeared, (7) the first psychiatric symptom, (8)

in adolescence and subsequently developed an SMI and (2)

level of psychosocial functioning when the first psychiatric

changes in psychiatric symptoms and psychosocial func-

symptom appeared, (9) interval between the appearance of

tioning in such patients.

the first medically unexplained somatic symptom and ap-

Methods

pearance of the first psychiatric symptom, (10) time and
age when onset of psychosis was confirmed, (11) definitive

Patients

diagnosis of psychosis, (12) level of psychosocial function-

We reviewed the medical charts of patients aged 35

ing at psychosis onset (definitive diagnosis), (13) interval

years or younger who had attended the outpatient clinic of

between the appearance of the first medically unexplained

Toho University Omori Medical Center Mental Health

somatic symptom and psychosis onset.

Center or Toho University Ohashi Medical Center Depart-

Somatic symptoms were carefully distinguished from

ment of Neuropsychiatry during the 12-month period from

symptoms that were clearly due to physical illness, and

April 2014 through March 2015. We included patients who

the time when they appeared was determined. The first

presented to the psychiatry department with medically

psychiatric symptom was carefully distinguished from life-

unexplained somatic symptoms before age 18 years but

long behavior patterns and symptoms associated with a

had no evidence of objective abnormal findings in evalu-

longstanding condition that had begun in childhood, and
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Table 1

Brief summary of the Childrenʼs Global Assessment Scale (CGAS)16)

80-71
No more than slight impairment in functioning at home, at school, or with peers; some disturbances of behavior or emotional distress may be present in response to life stresses, but these are brief and interference with functioning is transient; such
children are not considered deviant by those who know them.
70-61
Some difficulty in a single area, but generally functioning pretty well and with some meaningful interpersonal relationships;
most people who do not know the child well would not consider him/her deviant, but those who do know him/her well might
express concern.
60-51
Variable functioning, with sporadic difficulties or symptoms in several social areas; disturbance would be apparent to those
who encounter the child in a dysfunctional setting or time.
50-41
Moderate degree of interference in functioning in most social areas or severe impairment of functioning in one area, such
as might result from suicidal preoccupations, school refusal, and other forms of anxiety, with some preservation of meaningful
social relationships.

the time when it occurred was determined. The time of

were made by using the Steel-Dwass method. The Wil-

psychosis onset was determined by carefully ascertaining

coxon signed-rank test was used to compare means at 2

the time when the DSM-5 diagnostic criteria were fulfilled.

time points in the APS group.

We used the Childrenʼs Global Assessment Scale
１６）

(CGAS)

to evaluate level of psychosocial functioning (Ta-

ble 1). The CGAS is a scale used to evaluate children aged

This study was conducted with the approval of the
Toho University School of Medicine Ethics Committee (approval No. 27059).

4 to 16 years and was developed by using the Global As-

Results

sessment Scale (GAS), which was designed for adults.１７）We
performed global evaluations of psychosocial functioning,

Patients and clinical characteristics

using a score range of 1 to 100. The CGAS reflects the so-

A total of 18 patients (5 males and 13 females) met the

cial functioning of patients whose social functioning has

selection criteria (Table 2). The definitive diagnosis was

been impaired by various mental illnesses. The CGAS has

schizophrenia in 8 patients (44.4%), schizoaffective disor-

been used in many studies as an evaluation scale for men-

der in 2 patients (11.1%), bipolar disorder in 3 patients

tal illness in childhood and adolescence, and its usefulness

(16.7%), and APS in 5 patients (27.8%). The pathway to psy-

１８―２０）

As stated above, we conducted

chiatric care was referral by a pediatrician in 13 patients

CGAS evaluations at 3 time points, i.e., (a) when the first

(72.2%), referral by an physician in 3 patients (16.7%), and

medically unexplained somatic symptom appeared ((3)

another pathway in 2 patients (11.1%).

has been validated.

above), (b) when the first psychiatric symptom appeared,

The most common medically unexplained somatic

((8) above), and (c) at psychosis onset ((12) above). Because

symptom was headache (6 patients, 33.3%; e.g., “I have a

APS is a condition that does not reach the threshold for on-

throbbing ache in the back of my head”), followed by ver-

set of psychosis, we evaluated APS patients at only two

tigo (5 patients, 27.8%; e.g., “My head is spinning”), and nau-

time points: (a) and (b). CGAS evaluations of medical re-

sea (4 patients, 22.2%; e.g., “I feel sick, like Iʼm going to

cords were done independently by two psychiatrists (H.H.

throw up”). More than 1 somatic symptom was present in

and T.F.) with at least 5 years of experience in clinical

13 patients (72.2%).

child psychiatry, and the results were averaged. We per-

The most common first psychiatric symptom was hy-

formed a reliability analysis of the evaluations by the 2

pobulia (8 patients, 44.4%), followed by impaired concentra-

psychiatrists and confirmed high interrater reliability of

tion (7 patients, 38.9%), easy fatigability, and persecutory

the scores at each time point (Cronbach α: (a) 0.904, (b)

ideation (4 patients each, 22.2% each).

0.813, (c) 0.731).

Intervals after appearance of somatic symptoms

The Friedman test was used to compare means at the 3

The mean (SD) age when the first medically unex-

time points, and adjustments for multiple comparisons

plained somatic symptom appeared was 13.4 (2.1) years in
Toho Journal of Medicine・December 2015
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the psychosis group and 12.0 (1.0) years in the APS group

plained somatic symptom and appearance of the first psy-

(Table 3). Age when the first psychiatric symptom ap-

chiatric symptom was 22.7 (24.6) months (range 1―70

peared was 15.2 (2.0) years in the psychosis group and 12.8

months) in the psychosis group and 9.6 (11.2) months

(1.6) years in the APS group. Age at psychosis onset was

(range 2―29 months) in the APS group. The interval be-

16.7 (2.5) years in the psychosis group.

tween the appearance of the medically unexplained so-

The interval between appearance of the medically unex-

matic symptom and psychosis onset was 38.8 (27.5) months
(range 5―79 months) in the psychosis group.

Table 2

Patient characteristics (n＝18)

Gender, n (%)
Male
Female
Diagnosis, n (%)
Schizophrenia
Schizoaffective disorder
Bipolar disorder
Attenuated psychosis syndrome
Pathway to psychiatric care, n (%)
Referred by pediatrician
Referred by physician
Others
Somatic symptoms, n (%)
Headache
Vertigo
Nausea
Abdominal pain
Fatigue
Pain in arms and/or legs
Dyspnea
Palpitations
Orthostatic hypotension
Cold hands and feet
First psychiatric symptom, n (%)
Hypobulia
Impaired concentration
Easy fatigability
Persecutory ideation
Depressed mood
Mood swings
Hypersensitivity

Table 3

5 (27.8)
13 (72.2)

Differences in CGAS scores between time points
In the psychosis group, the mean (SD) CGAS score was
(a) 79.1 (11.4) when the first medically unexplained somatic
symptom appeared, (b) 51.5 (6.9) when the first psychiatric
symptom appeared, and (c) 43.5 (5.5) at psychosis onset

(44.4)
(11.1)
(16.7)
(27.8)

(Table 4). Mean CGAS score significantly differed in the

13 (72.2)
3 (16.7)
2 (11.1)

62.8 (9.4) when the first medically unexplained somatic

8
2
3
5

6
5
4
3
3
2
2
2
2
2

(33.3)
(27.8)
(22.2)
(16.7)
(16.7)
(11.1)
(11.1)
(11.1)
(11.1)
(11.1)

8
7
4
4
3
3
2

(44.4)
(38.9)
(22.2)
(22.2)
(16.7)
(16.7)
(11.1)

psychosis group between times (a) and (b), (a) and (c), and
(b) and (c).
In the APS group, the mean (SD) CGAS score was (a)
symptom appeared and (b) 46.2 (1.6) when the first psychiatric symptom appeared; the difference was statistically
significant.

Discussion
The mean (SD) CGAS score when the first medically unexplained somatic symptom appeared in the psychosis
group was 79.1 (11.4). The descriptions of the CGAS (Table
1) indicate that psychosocial functioning in this group was
lower than in healthy people when the first medically unexplained somatic symptom appeared. Mean CGAS score
when the first psychiatric symptom appeared was 51.5
(6.9), which is significantly lower than when the somatic
symptom appeared. The mean interval between appearance of the somatic symptom and appearance of the first
psychiatric symptoms was 22.7 (24.6) months, and a
marked drop (approximately 30 points) in psychosocial
functioning score occurred during this relatively brief pe-

Intervals after appearance of somatic symptoms

Age at appearance of first somatic symptom, years (mean±SD)
Age at first visit to psychiatry department, years (mean±SD)
Age at appearance of first psychiatric symptom, years (mean±SD)
Age at onset of mental illness, years (mean±SD)
Interval between appearance of first somatic symptom and appearance
of first psychiatric symptom, months (mean±SD)
Interval between appearance of first somatic symptom and psychosis
onset, months (mean±SD)
APS: attenuated psychosis syndrome
Vol. 1 No. 4

Psychosis group (n＝13)

APS group (n＝5)

13.4±2.1
14.9±1.7
15.2±2.0
16.7±2.5
22.7±24.6
(range 1―70)
38.8±27.5
(range 5―79)

12.0±1.0
13.6±1.9
12.8±1.6
―
9.6±11.2
(range 2-29)
―
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Table 4

Changes in CGAS scores between time points
Mean±SD

Psychosis group
APS group

(a) Time of appearance
of first somatic
symptom
79.1±11.4
62.8±9.4

P-value

(b) Time of appearance
of first psychiatric
symptom
51.5±6.9
46.2±1.6

(c) Onset of
mental illness

(a) vs. (b)

(b) vs. (c)

(a) vs. (c)

43.5±5.5
―

p＜0.01
p＜0.05

p＜0.05

p＜0.01

CGAS: Childrenʼs Global Assessment Scale, APS: attenuated psychosis syndrome

riod. Mean (SD) CGAS score at psychosis onset was 43.5

anxiety, impatience, and somatic symptoms ― before the

(5.5), a significant decrease in comparison with the time

illness manifests clinically. Changes in brain parenchyma

when the first psychiatric symptom appeared. In other

are already present during the prodromal period, and ear-

words, psychosocial functioning had also decreased during

lier studies found reduced cognitive functioning due to or-

the interval between the appearance of the first psychiat-

ganic changes in the brain.２１，２２） Diminished cognitive func-

ric symptom and the onset of full-blown psychosis. Many

tion may be associated with decreased psychosocial func-

of the present patients had been examined in a psychiatry

tioning preceding the onset of manifest psychosis ob-

department before the appearance of the first psychiatric

served in the present study.

symptom, or a relatively short time thereafter, and inter-

A previous report found that the interval between the

vention had been performed relatively early. Neverthe-

appearance of prodromal symptoms in schizophrenia and

less, a significant decrease in psychosocial functioning oc-

full-blown onset of psychosis and clinical evaluation was

curred and the patientsʼ symptoms progressed to psycho-

relatively long, 48 months or longer.２３）If attention is paid to

sis. These findings suggest that many patients develop

the decrease in psychosocial functioning in the relatively

psychosis because their condition is not diagnosed and

brief interval between the appearance of a medically unex-

that the risk of mental illness is not appreciated by pedia-

plained somatic symptom and the appearance of the first

tricians or general practitioners when patients are exam-

psychiatric symptom, as suggested in the present study,

ined for a chief complaint of somatic symptoms. It is thus

clinicians might be able to intervene early, before the on-

important to obtain a comprehensive medical history, with

set of full-blown psychosis.

a focus on psychosocial functioning, after a medically unex-

Earlier studies suggested that medically unexplained so-

plained somatic symptom appears in childhood or adoles-

matic symptoms in childhood and adolescence are predic-

cence and to evaluate changes in psychosocial functioning,

tors of mental illnesses such as depression and anxiety dis-

when needed, while carefully monitoring the patientʼs

order in young adults and adults.２４―２６）One report noted that

course.

children with medically unexplained somatic symptoms in

The mean (SD) CGAS score when the first medically un-

childhood and adolescence tend to exhibit more anxiety

explained somatic symptom appeared in patients with

and depressive symptoms than do children with a medical

APS (who are believed to have a higher risk for future

diagnosis or healthy children.２７）Other reports indicate that

psychosis) was 62.8 (9.4), and psychosocial functioning

children who received diagnoses of depression and separa-

when the somatic symptom appeared was obviously lower

tion anxiety disorder tended to have somatic com-

than in healthy people. The CGAS score when the first

plaints.２８，２９） Consequently, medically unexplained somatic

psychiatric symptom appeared was 46.2 (1.6), which was

symptoms in childhood and adolescence are now consid-

significantly lower than the score at the time when the so-

ered to be closely associated with depression and anxiety

matic symptom first appeared. The results in the APS

disorder. Our findings indicate that attention needs to be

group suggest that psychosocial functioning had de-

paid to medically unexplained somatic symptoms as poten-

creased between the time when the somatic symptom

tial prodromes of SMIs, including schizophrenia, and other

first appeared and the time when the first psychiatric

common mental disorders.

symptoms appeared, i.e., 9.6 (11.2) months.

Headache was the most frequent (6 patients; 33.3%)

In mental illness, especially in schizophrenia, there is a

medically unexplained somatic symptom in this study and

period of nonspecific prodromes ― such as loss of sleep,

is the most frequent somatic symptom in childhood and
Toho Journal of Medicine・December 2015
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adolescence.３０） It was reported to be the most frequent

first psychiatric symptom appeared, and at psychosis on-

form of somatization in previous studies of somatization in

set revealed that psychosocial functioning was already

adolescence.３１―３４） The present results suggest that head-

lower than that of healthy persons when the first somatic

ache is a somatic symptom that should be evaluated as a

symptom appeared, and that scores had significantly pro-

potential prodrome of psychosis and that it needs to be

gressively decreased at the time when the first psychiatric

viewed cautiously.

symptom appeared and at the time of onset of full-blown

Earlier studies reported that psychiatric symptoms

psychosis. These findings highlight the need for careful as-

such as depressive mood and anxiety were frequently the

sessment of psychosocial functioning at the earliest stage,

first sign preceding a psychotic episode.６，２３，３５） Hypobulia

a comprehensive history of patients who exhibit medically

was the most common psychiatric symptom in the present

unexplained somatic symptoms in childhood or adoles-

study (8 of the present patients; 44.4%), followed by im-

cence, and evaluation of changes in psychosocial function-

paired concentration (7 patients; 38.9%), which differs from

ing, as the need arises, while carefully monitoring patient

６，
２３）

the findings of previous studies of Western populations.

course.

Hypobulia and impaired concentration are more common
and nonspecific than depressive mood and anxiety. Thus,

This research was partially supported by the Health and Labour

it is possible that methods such as those considered in the

Sciences Research Grants for Comprehensive Research on Persons

present study, which begin to follow a patientʼs course

with Disabilities from Japan Agency for Medical Research and Devel-

when medically unexplained somatic symptoms appear,

opment, AMED to MM.

might identify psychiatric symptoms at an earlier stage. In
addition, few studies have evaluated prodromes of psychosis in Japanese adolescents, and cultural and regional differences may be important factors.

Limitations
The CGAS was developed for children aged 4 to 16
years and was based on the GAS,１７） a scale for adults.１６）
However, some of the present patients were older than 16
years when the first psychiatric symptom appeared and at
the time of psychosis onset. The CGAS is structurally very
similar to the GAS, and no theoretical reason has been suggested for selecting age 16 years as the upper age limit for
the CGAS.３６） Because several studies have used the CGAS
for persons older than 16 years, without a decrease in interrater reliability,３７―４０） we believe that its use as a scale to
evaluate psychosocial functioning in the present study
was appropriate. In addition, this was a retrospective
study of medical records, and data on symptoms and psychosocial functioning may have been inadequate. Future,
prospective studies should enroll a larger number of cases.

Conclusion
This medical chart review investigated 18 patients with
medically unexplained somatic symptoms during childhood and adolescence who subsequently developed an
SMI. Headache was the most common medically unexplained symptom preceding an SMI. CGAS score assessment when the first somatic symptom appeared, when the
Vol. 1 No. 4
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