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A B S T R A C T

Mental disorders merge highly with thyroid diseases. Because of its regulatory effects on serotonin and nora-
drenalin, T3 has been linked closely to depression and anxiety. It has known that in many cases, the mental
symptoms persist even after normalization of thyroid function by treatment. Psychosocial factors including stress
have been associated with mental symptoms even after thyroid function normalization in Graves’ disease and a
combination of mental disorders have been related to the exacerbation of hyperthyroidism. These findings
suggest that psychosomatic approaches based on the bio-psycho-social medical model are important for the
treatment of mental disorders associated with Graves’ disease.

Introduction

As the terms “Basedow psychosis” and “myxoedema psychosis” in-
dicate, it is known that mental disorders merge highly with thyroid
diseases [1]. These conditions are equivalent to the “symptomatic
psychosis” indicated in psychiatry. However, many biases exist, be-
cause only patients with potential mental conditions and who were
introduced to psychiatry were previously targeted.

It has been recently shown that mental symptoms accompany all
inpatient and outpatient medical diseases. Previous research in-
vestigating the association of depression with medical conditions have
indicated that hypothyroidism and hyperthyroidism show a 56% and
31% merging rate, respectively [2]. On the other hand, it has been
shown that abnormalities in the thyroid test values occur during de-
pression, indicating a merge with the hypothalamus pituitary thyroid
axis (HPT axis), and are correlated with the state of the illness. We also
found that a depressed merger was related to the aggravation of Graves’
hyperthyroidism. Bidirectional causality is thought to be present be-
tween depression and thyroid.

Many researchers have studied the causality between thyroid and
mental disorders, focusing on depression and anxiety. However, almost
all of these studies were based on the biomedical model that considers
only the biological factors associated with the thyroid hormones. In this

review article, the etiology and treatment of mental disorders asso-
ciated with Graves’ disease (GD) using the bio-psycho-social medical
model are outlined [3].

Thyroid hormones and their influence on mood

The mechanisms associated with the development of mental dis-
orders are still unclear, even though both psychosocial factors and
biological factors are thought to participate in their etiology [4].

It is known that various psychosocial factors such as traumas, life
events, daily life stressors, social support, and various personality traits
affect the occurrence and aggravation of mental disorders in many
studies. On the other hand, the strongest hypothesis is the monoamine
hypothesis [5] which correlates mental disorders with the activity of
monoamine neurotransmitters from the view point of biological factors.
These substances have been studied widely in the field of pathophy-
siology, leading to the development of novel medications including
selective serotonin reuptake inhibitor (SSRI), selective serotonin nora-
drenalin reuptake inhibitor (SNRI) etc., which are effective against
depressive disorders and anxiety disorders. With regards to the re-
lationship with thyroid hormones, it is known that triiodothyronine
(T3) controls the level and the action of serotonin [6] and noradrenalin
[7]. A decline in serotonin and noradrenalin is related to depression and
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anxiety and a decline in T3 can cause depressive and anxiety disorders.
According to a meta-analysis, the administration of T3 in addition to
tricyclic antidepressants in refractory depression was effective in 25%
of cases [8]. Serotonin and noradrenalin are enhanced by the effect of
T3.

During depression, a decrease in serotonin in the brain stimulates
thyrotropin-releasing hormone (TRH) secretion by the hypothalamus.
This is thought to be because TRH is inhibited by serotonin, resulting in
the secretion of thyrotropin (TSH) s by the pituitary and the subsequent
production of thyroxine (T4) and T3 by thyroid gland. It’s known that in
depressed patients without thyroid diseases, FT4 is the normal upper
limit often merge, and these values return to normal as the symptoms of
depression improve [6]. The mechanism of such abnormalities in the
thyroid test values may be explained by the above mentioned re-
lationship between T4 and serotonin. TSH secretion can also be sti-
mulated and the production of T4 and T3 can be increased by the de-
crease of CSF somatostatin, which prevents the TSH secretion, that
occurs during depression [9].

The HPT axis and mental disorders [10]

When considering the relationship between thyroid diseases and
mental disorders, it is important to also consider thyroid hormone
metabolism in the brain. The HPT axis includes the complicated in-
teraction between several factors (thyroid hormones, deiodization en-
zymes, transportation proteins and receptors). A thorough under-
standing of each of these factors may be useful to clarify the etiology of
mental diseases as well as their treatment.

The secretion of thyroid hormones is regulated by pituitary TSH,
which is in turn stimulated by hypothalamic TRH and down regulated
by thyroid hormones. Twenty percent of T3 in the cerebral cortex is
secreted directly from the thyroid, while the remaining 80% is derived
from the conversion of T4. Most of the T4 enters the brain via large
transporters including transthyretin (TTR), a thyroid hormone transport
protein synthesized by the colloid plexus and secreted into the cere-
brospinal fluid. Deiodization occurs in glial cells and T4 must enter
these cells through specialized plasma membrane carrier proteins in-
cluding the organic anion transporter polypeptide 1 (OATP1C1) and
monocarboxylase transporter 8 (MCT8). While the former preferentially
transports T4 and 3′3′5-triiodothyronine (rT3), the latter is more spe-
cific for T3 transport. In giant cells, T4 is converted to T3 by the
deiodization enzyme type 2 (D2), while it is inactivated to rT3 in
neuronal cells by the deiodization enzyme type 3 (D3). The latter also
deiodinates T3 into its inactive form, T2. The action of T3 is mediated
by binding to the thyroid hormone nuclear receptor (THRs). THR-α is
highly expressed in the adult brain and constitutes 70–80% of the THR
distribution. Thus, the HPT axis includes several complex pathways,
and impairment in its components has been linked in some studies to
behavior changes. Cortisol, which is stimulated by the hypothalamus
pituitary adrenal axis (HPA axis), stress, and depression, inhibits TRH
and TSH [11]. A blunted reaction of TSH to a TRH load stimulation has
been reported in depressed patients without thyroid diseases. This re-
sponse normalizes upon treatment of depression. It is thought as a
mechanism that cortisol increased by the HPA axis influence the HPT
axis. As a result, cortisol elevation results in a decrease in T3 fall in the
brain via inhibition of D2 [12].

A previous study indicated that the T4 transporter TTR, which is
present in the cereblospainal fluid, was significantly lower in eight
subjects with refractory depression compared with nine neurological
patients without depression [13]. These results suggest a potential
mechanism for “brain hypothyroidism” with normal thyroid con-
centrations in depression.

GD and mental disorders [14]

Parry [15] first described a female patient who experiencedTa
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hyperthyroidism together with panic attacks while upon falling out of a
wheelchair in 1825. When Graves described a similar syndrome in 1835
[16], he focused on the neurosis which suggested a relationship be-
tween the thyroid and the hysteria spherical syndrome. Basedow de-
scribed a case that merged mental disorders with thyroid dysfunction in
1840 [17].

“Irritability”, “anxiety”, “emotional instability”, “sleeplessness”,
“restlessness”, “sensitive”, “easy of anger”, etc. are all mental symptoms
associated with hyperthyroidism. All activity is accelerated seemingly
in patients with hyperthyroidism, resulting in a state akin to mania
called “manic veneer”. Therefore, mania or a manic-depressive psy-
chosis (=bipolar disorder) can be related to hyperthyroidism.
Conversely, it is thought that depression is closely related to hy-
pothyroidism. However, anxiety and depression may be mental symp-
toms of GD patients according to research conducted using objective
indexes [18] (Table 1). Several studies have shown that the mental
symptoms improve after thyroid function is normalized [19–22], but it
is also known that the mental symptoms remain in many patients after
thyroid function is normalized [29–31]. Some studies suggest that bi-
polar disorder is related to GD [32,33]. However, in these studies the
correlation between the symptoms and thyroid function were not in-
vestigated, therefore the association between mental disorders and
hyperthyroidism are unclear. Lee et al. [34] reported that in patients
with hyperthyroidism, anxiety, depression and stressful life events were
more than in those with normal thyroid function, but there was no
correlation between these psychological disorders and thyroid function
in subjects with hyperthyroidism. In Hunt’s study in Norway, a large-
scale study involving more than 30,000 people, there were no

differences in the frequency of depression and anxiety between patients
with thyroid abnormalities and healthy controls [35]. Interestingly, in
this study there were more episodes of depression and anxiety in pa-
tients with a thyroid condition than in the group who discovered a
thyroid function abnormality for the first time during the study. These
findings were not related to thyroid function. This result suggests that
patients who are aware of thyroid diseases complain of mental symp-
toms more frequently [36]. It is thought that after the treatment of
hyperthyroidism, mental disorders were in the exhaustion state [37]
from the view point of biomedical model [37]. But next psychosomatic
study [38] in Japan explained successfully about the relationship be-
tween GD and mental disorders from the view point of bio-psycho-so-
cial medical model.

According to a report by Fujinami, a long-time psychiatrist who
works at Ito hospital, the distribution of thyroid diseases in 325 patients
with psychiatric issues included 205 suffering from GD (63.1%) and 34
patients with Hashimoto’s disease (HD) (10.5%). Therefore, an ab-
normality on thyroid function seems to be associated with mental ab-
normalities. However, when the thyroid function of 220 patients with
mental abnormalities was analyzed, 123(55.9%) showed no abnorm-
ality in thyroid function. Mental abnormality cannot be explained so-
lely by thyroid function. This study also included 82 cases of anxiety
disorder (40.0%), 58 of depression (28.3%), 20 of hallucination delu-
sion state (9.8%) and 9 of bipolar disorder (4.4%) at Ito hospital during
the period spanning from 1975 to 1979. The same study also reported
16 cases of anxiety disorder (47.1%), 10 caseswith depression disorder
(29.4%), 3 cases of hallucination delusion state (8.8%) and a case of
bipolar disorder (2.9%) in 34 cases of HD with mental abnormality.

Table 2
Case control studies about the role of emotional stresses on the onset of GD.

Author (year) Relationship Study method Subjects (Number; Male, Female) Period of stress evaluation/Thyroid status at the
time of study

Gray et al. (1985) [49] No Interview
Retrospective

Thyrotoxicosis (50; M39, F11)
Non-toxic goiter (50; M45, F5)

6months prior to the first symptoms
Untreated patients

Winsa et al. (1991) [42] Yes Questionnaire
Retrospective

Graves’ disease (208; M37, F171)
Control (3 7 2)

1 year prior to diagnosis
Less than 2 weeks after diagnosis

Sonin et al. (1993) [43] Yes Interview
Retrospective

Graves’ disease (70; M12, F58)
Control (70)

1 year prior to first signs
Euthyroid after treatment

Kun (1995) [44] Yes Questionnaire
Retrospective

Graves’ disease (95; M5, F80)
Control (95)

1 year prior to diagnosis
Untreated patients

Radosaljevic et al. (1996)
[45]

Yes Interview
Retrospective

Graves’ disease (100; M7, F93)
Control (1 0 0)

1 year prior to diagnosis
Not available

Yoshiuchi et al. (1998) [46] Yes Questionnaire
Retrospective

Graves’ disease (228; M46, F182)
Control (2 2 8)

1 year prior to diagnosis
Within 1month of diagnosis

Martin-du Pan (1998) [50] No Graves’ disease (98; M12, F86)
Hashimoto (95; M4, 女F91)
Benign nodule (97; F97)

Chiovato et al. (1998) [51] No Thyroid function
Prospective

Panic disorder (87; M17, F70)
Control (2 6 2)

1–30 years
No Graves’ disease

Matos-Santos et al. (2001)
[47]

Yes Interview
Retrospective

Graves’ disease (31; M9, F22)
Toxic nodular goiter (31)
Control (31)

I year prior to first symptoms
Euthyroid after treatment

Effraimidis et al. (2011) [52] No Questionnaire
Prospective

Euthyroid women who were 1st and 2nd degree relatives of
AITD patients (521; F521)

2.7 ± 1.5 years
Untreated patients

Topcu et al. (2012) [48] Yes Interview
Retrospective

Graves’ disease (45; M12, F33)
Toxic nodular goiter (24; M7, F17)
Control (36)

6months prior to the first symptoms
Or euthyroid after one year treatment

Table 3
Case control studies about the role of emotional stressors on the clinical course of GD.

Author (year) Relationship Study method Subjects (Number; Male, Female) Period of stress evaluation/Thyroid status at the time of study

Yoshiuchi et al. (1998) [56] Yes Questionnaire
Prospective

Graves’ disease (230; M48, F182) 1 year after treatment

Fukao et al. (2003) [57] Yes Questionnaire
Prospective

Graves’ disease (69; M4, F65)
Control (32; M1, F31)

1 year after the cessation of ATD/Euthyroid after 2–5 years treatment

Vita et al. (2014) [58] Yes Interview
Retrospective

Graves’ disease (58; M22, F36) After ATD treatment for 1–5 years
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Interestingly, the distribution of the psychiatric conditions included
mainly anxiety disorder and depression disorder for both diseases, and
hallucination delusion states and bipolar disorder known as “Basedow
psychosis [1]” and “myxoedema psychosis [39]” were few. When the
psychiatric outlook of “Basedow psychosis” was compared with a report
[40] from Mayo Clinic spanning from 1920 to 1931, there were clear
differences (Fig. 1). It was the order of the toxic psychosis (46.2%), the
delirium (26.0%) and the bipolar disorder (22.1%) in the latter study.
The therapy of GD was only surgical operation and thyroid storms with
severe mental disorders often might occur in the latter study. So Fuji-
nami suggested that mental disorders in thyroid diseases became mild
by the progress of medicine of recent years as the reason that this dif-
ference has formed, and various factors including psychogenesis, the
character, developmental history, living circumstances, treatment and
concurrent diseases besides the thyroid function abnormality affect as
its cause.

Emotional stress and the onset of GD (Table 2)

Recent studies [41,42] suggest that psychosocial factors including
emotional stress are related to the onset of GD. Winsa et al. [43] re-
ported the first large population-based case-control study demon-
strating a relationship between stress and GD. 208 (95%) of 219 eligible
patients with newly diagnosed GD and 372 (80%) of all selected mat-
ched controls answered an identical mailed questionnaire concerning
marital status, occupation, drinking and smoking habits, physical ac-
tivity, familial occurrence of thyroid disease, life events, social support
and personality. Compared with controls, GD patients claimed to have
had more negative life events in the 12months preceding the diagnosis,

and negative life-event scores were also significantly higher (odds ratio
6·3, 95% confidence interval 2·7-14·7, for the category with the highest
negative score). When the results were adjusted for possible con-
founding factors in a multivariate analysis, the risk estimates were al-
most unchanged. After this report, many case control studies were re-
ported. Sonino et al. [44] reported via a structured interview that 70
GD patients had reported significantly more life events compared to 70
controls. They also have had more independent events on thyrotox-
icosis that had an objective negative impact according to an in-
dependent rater, unaware whether the events had occurred in patients
or controls. Kun [45] reported using questionnaires that 95 GD patients
had reported more daily hassles as well as negative life events com-
pared to 95 controls. Radosaljevic et al. [46] reported by a structured
interview that 100 GD patients had reported more independent life
events and potentially dependent life events associated with illness
compared to 100 controls. Yoshiuchi et al. [47] reported by ques-
tionnaires that 182 female GD patients had reported more life events
compared to 228 controls but daily hassles were not significantly dif-
ferent. Matos-Santos et al. [48] reported by a structured interview that
31 GD patients had reported more stressful life events compared to 30
toxic nodular goiter (Plummer’s disease) patients and 31 controls, and
no significant differences were found between toxic nodular goiter
patients and controls. Topc et al. [49] reported by a structured inter-
view that according to a stressful life events scale, 45 GD patients had
significant differences with respect to 36 healthy controls when nega-
tive events number and impact were considered. These retrospective
data suggest a positive relationship between stress and the onset of GD.

Conversely, some authors obtained contradictory findings. Gray and
Hoffenberg [50] found no association between stressful life events in 50

Table 4
Case control studies about the role of personalities and psychological states on the clinical course of GD.

Author (year) Relationship Study method Subjects (Number; Male,
Female)

Period of prognosis evaluation/Personality evaluated

Fukao et al. (2002) [59] Yes Questionnaire
Prospective

Graves’ disease (73; M11, F62) 3 years after ATD treatment
Ego state, depression, alexithymia

Fukao et al. (2003) [57] Yes Questionnaire
Prospective

Graves’ disease (69; M4, F65)
Control (32; M1, F31)

1 year after the cessation of ATD treatment hypochondriasis, depression,
psychasthenia

Fukao et al. (2011) [60] Yes Questionnaire
Prospective

Graves’ disease (48; M6, F42) 4 years after ATD treatment hypochondriasis, depression, psychasthenia

Fig. 1. Comparison of the psychiatric outlook of “Basedow psychosis” between Mayo Clinic (1920–1931) and Ito hospital (1975–1979). Cited from reference [38].
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thyrotoxic patients by a structured interview. However, this study had
some methodological problems including an uncertain date of onset of
any symptoms, the thyrotoxic patients included GD and toxic nodules
and 50 control subjects were not healthy subjects but suffered from
non-toxic goiter. Chiovato et al. [51] found that endogenous stress did
not precipitate GD in a series of 87 patients with panic disorders, en-
compassing a total of 478 patient-years of exposure to stress. Martin-du
Pan [52] evaluated the role of major stress and pregnancy in triggering
autoimmune thyroid diseases in 98 GD patients and 97 patients with
benign thyroid nodules. There were no significant differences of stress
factors between the two groups, and generally the role of stress in
triggering GD seemed weak and dubious compared to the role of
pregnancy and the postpartum period. Effraimidis et al. [53] reported a
prospective cohort study on the association between stress and the
onset of autoimmune thyroid disease (AITD) in 521 euthyroid women
who were 1st or 2nd degree relatives of AITD patients. They could not
find that stress factors (stressful life events, daily hassles and negative
feeling) were involved in the onset of GD including the development of
TPOAb and hyperthyroidism.

Some criticisms of case-control studies were proposed [54]. There
are some general methodological problems and limitations in studies
dealing with stress, especially concering retrospective studies based on
the assessment of life events preceding thyrotoxicosis or the diagnosis
of GD. Firstly, the main scientific problem is the difficulty in defining
“stress” and objectively quantifying individual stressors. Second, recall
bias cannot be avoided in retrospective studies. GD patients may be
more prone to recall stressful life events than healthy controls. Third, it
is impossible to precisely date the onset of GD. Therefore stressful life
events may occur after the onset of GD. Some studies investigated life
events in the 12months before diagnosis, rather than before the first
symptoms or signs. However, some events could have occurred between
the onset and diagnosis. Finally, thyrotoxicosis itself can cause psy-
chological disturbances and behavioral changes such as anxiety and
depression, which may have an effect on life events. Therefore, some
stressful life events may be the consequence rather than the trigger for
disease development. Although each of the above-mentioned studies
were carefully designed, some problems remained. Therefore, the role
of stress on the onset of GD is still controversial.

Emotional stress on the clinical course of GD (Tables 3 and 4)

On the other hand, there are case reports in which emotional stress
induces an exacerbation and relapse of hyperthyroidism. Ferguson-
Rayport [55] reported that the course of thyrotoxicosis in 20 patients
during antithyroid drug (ATD) treatment seemed to be related to the
patients’ ability to cope with life stress, especially when confronted
with a loss or bereavement. If successful solutions were found, the ill-
ness subsided; if not, the exacerbation progressed. Voth et al. [56] re-
ported that among 239 women the hyper functioning regions on
thyroid scintiscans appeared to rise and fall in a direct relationship with
life stress followed for 12 years, and some women developed clinical
thyrotoxicosis during conditions of severe or prolonged life strain.
Yoshiuchi et al. [57] investigated the association between the short
term outcome of 230 newly diagnosed GD patients, assessed 12months
after the ATD therapy, and stressful life events. They reported that daily
hassles at 6months after the initiation of the therapy were associated
with a continued hyperthyroid state 12months later in female patients.
Vita et al. [59] reported that some GD patients are prone to develop
hyperthyroidism when exposed to stressful life events. Vita et al. [62]
also reported that certain HLA alleles were associated with stress-trig-
gered GD and influenced its course.

The authors [60] carried out a prospective study to investigate the
relationship between ego states of GD patients evaluated by The Tokyo
University Egogram including terms of adult (A), showing the ability
for rational consideration, free child (FC), showing an ability to de-
scribe feelings, and adapted child (AC), showing a tendency to suppress

feelings, and the prognosis of hyperthyroidism. Seventy-three GD pa-
tients were divided into two groups; a high A group (44 patients) whose
A at the euthyroid state after ATD treatment were greater than the 50th
percentile and a low A group (29 patients) whose A were lower than the
50th percentile. The relationships between the ego states of these
groups and the prognosis of disease at three years were investigated.
Additionally, similar relationships were investigated in another two
groups; the FC predominant group (40 patients) whose FC were greater
than AC and the AC predominant group (33 patients) whose AC were
greater than FC conversely. Age, sex, rate of smoking, serum FT4, FT3
concentrations, serum TRAb, TSAb activities, 131I-uptake, goiter size
before treatment were not significantly different between each group.
Serum TRAb activity and the diameter of the thyroid during treatment
were significantly higher in the low A group than in the high A group
and the remission rate at three years were significantly lower in the low
A group than in the high A group (10% vs 41%). The remission rate at
three years was also significantly lower in the AC predominant group
than in the FC predominant group (18% vs 40%).

The authors [58] also examined the relationship between the
prognosis, psychological stress and personality traits using the Minne-
sota Multiphasic Personality Inventory (MMPI) and stress ques-
tionnaires. The authors found that the depressive tendency (hy-
pochondria, depression and nervous breakdown, by the linear measure,
high price) remain in many patients even if thyroid function becomes
normal after ATD treatment, and that depressive tendencies and daily
hassles were significantly higher in the relapsed group compared with
the remitted group and the healthy control group (Fig. 2). These results
suggest that the depressed state which remains after treatment of GD
relates more closely to psychological stress than thyroid function and
relates to the exacerbation of hyperthyroidism The authors conducted a
prospective study [61] involving 64 cases of patients undergoing pre-
treatment to better clarify this relationship. Forty-four cases of de-
pressed personality (hypochondria, depression and nervous breakdown,
with a T score (deviation score) of more than 60) were admitted (69%)
before treatment (Fig. 3). Of these, 15 (23%) had scores decreased to a
normal range after treatment (group C). However, in the remaining 29
patients (46%), the depressive personality persisted after treatment
(group A). Normal scores in the untreated state were found in 20 pa-
tients (31%), and the scores were continuously normal for 15 patients
(23%) (group D), while the remaining 5 patients (8%) had a higher
depressive personality score after treatment (group B). A significant
difference in thyroid function and the degree of illness was not iden-
tified in the 4 groups (A to D). On the other hand, even in the euthyroid
state (group A and B) patients with a depressive personality had sig-
nificantly lower daily uplifts (positive experiences) than the remaining
patients (group C and D). These findings suggest that daily life stress is
related to the depressed state. Furthermore, the rate of remission at
4 years after treatment was significantly lower in the depression group
than in non-depression group (22% vs 52%) (Fig. 4).

Eating disorder associated with GD

Eating disorder is also an important mental disorder associated with
thyroid diseases in particular in GD patients [63]. The frequency is
unclear but it is clear that eating disorders such as anorexia nervosa in
particular, coupled with hyperthyroidism may have a significant im-
pact. Many patients stop ATD from fear of obesity due to a decrease in
metabolism. Therefore it is necessary to consider eating disorders when
treating thyroid disorders. But the convalescence tends to be better for
eating disorders coupled with GD than the independent cases of eating
disorders, as suggested by Tanaka’s and other studies [64].

Treatment

It is important to normalize thyroid function to remove the influ-
ence of thyroid hormones for the treatment of symptomatic psychosis in
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GD. The normalization of thyroid function by antithyroid drugs, surgery
or radioactive iodine tends to improve mental symptoms by hy-
perthyroidism. However, when the mental symptoms persist even after
thyroid function normalization, it is necessary to consider mental dis-
order or existence of psychosocial factors.

Benzodiazepines are useful for anxiety. A retrospective study [65]
and a case report [66] suggested that benzodiazepine prevents the re-
currence of GD during ATD treatment. However benzodiazepine de-
pendency should be noted. SSRI and SNRI should be used in the hy-
perthyroid state because tri-cyclic antidepressants or tetracyclic
antidepressants may reinforce the anti-cholinergic action in thyrotox-
icosis that influences the circulatory system. The authors [67] en-
countered 3 cases of first remission after long term ATD treatment to-
gether with antidepressants (paroxetine) in 3 GD patients with
depression. Chinese medical treatment (Shakannzoutou, Keishikar-
yuukotsuboreitou and Hangekoubokutou) is often also useful for

Basedow psychosis [68]. Psychotherapy may also be effective. Tanaka
et al. [69] reported that the remission rate of ATD treated GD patients
was significantly higher in patients with longer (over than 31 times)
psychotherapy treatment than in patients with a shorter (less than 30
times) psychotherapy treatment regimen.

In eating disorder patients merged with GD, continuation of ATD
treatment may create a fear of obesity and remission becomes difficult.
Therefore, it is effective to normalize thyroid function soon by surgical
treatment or radioactive iodine after psychological education regarding
the clinical condition for the patients and their families. The authors
experienced a case in which the eating disorder as well as the hy-
perthyroidism improved following surgical operation [70].

Finally, psychosomatic approaches should be introduced to specia-
lists as well. It should be introduced to the department of psychoso-
matic internal medicine (“Shinryo Naika” in Japanese) or clinical psy-
chology for cases with anxiety disorder, depressive disorder or eating

Fig. 2. Comparison of clinical scales of MMPI among the three groups of subjects. The data are shown as mean of T-scores in MMPI. T-scores (deviation scores)
express the psychiatric tendency by each clinical scales. Table cited from reference [58] was modified to figure. Hs (hypochondriasis), D (depression), Hy (conversion
hysteria), Pd (psychopathic deviation), Mf (masculity and feminity), Pa (paranoia), Pt (psychastenia), Sc (schizophrenia), Ma (hypomania), Si (social introversion).

Fig. 3. Changes in the depressive personality of
Graves’ disease patients before and during treatment.
Depressive personality patients show T-scores (de-
viation scores) for hypochondriasis, depression or
psychasthenia greater than 60 points in the MMPI.
GroupA: depressive personality was present before
and persisted after treatment. GroupB: depressive
personality scores became higher after treatment.
GroupC: depressive personality was present before
treatment and decreased to within the normal range
after treatment GroupD: depressive personality did
not appear either before or after treatment. Cited
from reference [61].
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disorder especially in persistent cases or in cases exacerbated by stress.
On the other hand, psychiatic treatment should be introduced for all
psychiatric symptoms including patients suffering from hallucinations,
delusion and the behavioral abnormalities including a strong suicidal
desire or a desire for self-injury.

Conclusion

Mental disorders, depression and anxiety often merge with GD.
Psychosocial factors including stress and disease awareness as well as
biological factors including the effects of thyroid hormones may influ-
ence the course of a disease. Psychosomatic approaches including an-
tipsychotic drugs and psychotherapies based on the bio-psycho-social
medical model are thought to be useful in GD patients with mental
symptoms together with hyperthyroidism.
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