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Abstract The aim of this study was to discuss the effect

of autogenic training (AT) on patients with functional

somatic syndrome (FSS) using salivary amylase, the skin

temperature of the finger, subjective severity of symptoms,

and psychological characteristics as measures. We assessed

20 patients with FSS and 23 healthy controls before and

after AT. Baseline levels of salivary amylase prior to an

AT session were significantly higher in the FSS group than

in the control group. However, this difference was not

significant after AT. The skin temperature of the finger

increased after AT in both the FSS and control groups. AT

contributed to the improvement of somatic symptoms in

patients with FSS. Our results regarding psychological

characteristics suggest that mood disturbances are deeply

involved in the pathology of FSS. Individuals with FSS

exhibited elevated levels of sympathetic activity compared

with healthy controls. Our data indicates that AT eased

dysregulation of the autonomic nervous system in patients

with FSS. Thus, salivary amylase may be a useful index of

change induced by AT in patients with FSS.

Keywords Autogenic training � Dysregulation of the

autonomic nervous system � Functional somatic syndrome �
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Introduction

Functional somatic syndrome (FSS) encompasses a group

of syndromes that have a medically unknown origin

(Barsky and Borus 1999; Wessely et al. 1999). According

to Barsky and Borus, ‘‘Functional somatic syndrome (FSS)

refers to several related syndromes that are characterized

more by symptoms, suffering, and disability than by dis-

ease-specific, demonstrable abnormalities of structure or

function’’ (Barsky and Borus 1999). Presently, there is no

objective criterion for defining FSS (Henningsen et al.

2007).

Although FSS includes a range of diseases such as

irritable bowel syndrome (IBS), functional dyspepsia (FD),

fibromyalgia (FMS), and chronic fatigue syndrome (CFS),

there is considerable overlap among the symptoms char-

acteristic of each disorder (Nimnuan et al. 2001).

Patients with FSS often undergo repeated investigation

and treatment in the hospital. Thus, FSS is associated with

substantial costs to patients and the health system. FSS

constitutes a large, clinically important, and costly health-

care issue that urgently requires better understanding and

improved management (Wessely et al. 1999). However, the

pathology of FSS is poorly understood.

Dysregulation of the autonomic nervous system is an

important component of FSS (Tak and Rosmalen 2010)

that is strongly related to psychosocial factors (Barsky and

Borus 1999). Previously, we examined dysregulation of the

autonomic nervous system in patients with FSS via psy-

chophysiological evaluation. We found that patients with

FSS had a hypo-reactive psychophysiological acute stress

response compared with healthy controls (Kanbara et al.

2004). Similarly, dysregulation of the autonomic nervous

system has been reported in patients with FMS (Okifuji and

Turk 2002). In another previous study, we reported that the
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physiological response in patients with FSS was lower than

that in controls, but we found two sub-groups among

individuals with FSS, who differed in terms of autonomic

lability (i.e., low- and high-lability) (Kanbara et al. 2007).

These studies suggest that evaluation of the autonomic

nervous system is important when considering the pathol-

ogy of FSS.

The somatic symptoms of FSS are maintained, prolonged

chronically, and deteriorated by mood disturbances, such as

anxiety or depression (Henningsen et al. 2003). Moreover,

difficulty identifying or describing feelings (termed alex-

ithymia) and a reduction of awareness of bodily feelings

appear to be symptoms of FSS (Barsky and Borus 1999;

Kanbara and Fukunaga 2009). In our previous study, we

indicated that the relationship between autonomic function

and alexithymia showed an inverse correlations between

FSS patients and healthy controls (Kiba et al. 2013).

Considering the above, it seems necessary to examine

the pathological elements of FSS from multiple perspec-

tives, for instance, objective, subjective, and psychological

evaluations.

Active behavioral interventions, such as biofeedback

and hypnosis, have been effective in the management of

FSS (Henningsen et al. 2007).

Autogenic training (AT), which is based on the study of

hypnosis (Kasai 2012), is one approach to adjusting auto-

nomic nervous system activity (Oka et al. 1994). In addi-

tion, AT is effective for relieving physical symptoms

associated with anxiety or depression (Matsuoka 2012). AT

decreases cardiac sympathetic nervous system activity and

increases cardiac parasympathetic nervous system activity

(Mitani et al. 2006). AT increases peripheral skin temper-

ature (Oka and Koyama 2012), making the skin tempera-

ture of the finger (TEMP) a useful objective index for

measuring changes induced by AT.

The clinical efficacy of AT can be evaluated via meta-

analysis (Stetter and Kupper 2002). AT is thought to be

effective for improving mood and cognitive performance.

Moreover, AT has been found to be efficacious in treating

tension headaches/migraines, mild-to-moderate essential

hypertension, and coronary heart disease as well.

Several studies have investigated the influence of AT on

types of FSS, such as IBS (Shinozaki et al. 2010), FMS

(Keel et al. 1998), and tension headache (Collet et al. 1986;

Van Dyck et al. 1991; Zitman et al. 1992; Spinhoven et al.

1992; Zsombok et al. 2003; Blanchard and Kim 2005;

Kanji et al. 2006). In these studies, AT improved the

physical symptoms and quality of life of patients. How-

ever, to the best of our knowledge, no studies have

addressed the effect of AT on the full spectrum of FSS

disorders.

A variety of methods have been employed with the goal

of quantitatively measuring the psychophysiological status

of patients with FSS. For instance, studies have evaluated

autonomic nervous system activity using heart rate vari-

ability, surface electromyography, skin conductance, and

so on (Kanbara et al. 2004, 2007; Tak and Rosmalen

2010). When evaluating the autonomic nervous system,

biomarkers are required in addition to psychophysiologi-

cal measures (Yamaguchi 2007). Therefore, cortisol is

often used to evaluate the pathology of FSS (Mutsuura

et al. 2009; Tak and Rosmalen 2010; Tak et al. 2011).

However, using cortisol as an endocrine marker has certain

limitations. For instance, secretion of cortisol is usually

delayed by 20–30 min after stress stimulation in a stress

test (Yamaguchi et al. 2007).

In contrast, salivary amylase (SAMY) can be used as an

index of the sympathetic nervous system with the follow-

ing advantages: it is instantaneousness, convenient, and

non-invasive (Speirs et al. 1974; Bosch et al. 2002; Yam-

aguchi et al. 2006, 2007; Yamaguchi 2007). Some studies

using SAMY have reported that it increases in response to

heightened psychophysiological stress and is positively

correlated with states of anxiety (Bosch et al. 1996;

Mizuno et al. 2001; Bosch et al. 2003; Noto et al. 2005;

Grillon et al. 2007; Shigeno et al. 2009; Murakami et al.

2009). However, these studies assessed healthy controls

only. In addition, to the best of our knowledge, no studies

have used SAMY to measure changes in autonomic ner-

vous system activity induced by AT. Further, few studies

have used SAMY to assess FSS pathology. Previously, we

examined the relationship between SAMY levels and the

psychological characteristics of patients with FSS (Kiba

et al. 2013). We found that the pre-stress SAMY levels of

patients with FSS were significantly higher than those of

healthy controls, and that SAMY levels were closely cor-

related with tension, anxiety, and persistent depression.

Thus, the aim of this study was to use SAMY, TEMP,

subjective severity of symptoms, and psychological char-

acteristics to evaluate changes induced by AT in patients

with FSS. We sought to test the following hypotheses: (1)

SAMY is a useful index for measuring changes induced by

AT in patients with FSS; (2) The pattern of SAMY change

induced by AT in patients with FSS will differ from that in

healthy controls.

Methods

Participants

Twenty patients (13 females and 7 males: age range =

22–71 years; mean ± standard deviation (SD) = 40.50 ±

13.57 years) comprised the participant group. All individ-

uals were diagnosed with FSS according to the steps

described below.
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For study eligibility, we selected patients for whom

physicians specializing in psychosomatic medicine (mem-

bers of the Japanese Society of Psychosomatic Medicine)

predicted AT would be effective as per a psychophysio-

logical assessment. All participants gave written informed

consent.

The diagnoses of 20 patients were as follows: IBS

(n = 7), FD (n = 9), FMS (n = 3), CFS (n = 1), tension

headache (n = 4), premenstrual syndrome (n = 2), chronic

low back pain (n = 1), globus syndrome (n = 1). The

physicians made diagnoses according to each criterion of

each syndrome. FD and IBS were diagnosed using the

ROME III (Tack et al. 2006; Longstreth et al. 2006), FMS

using the American College of Rheumatology 1990 Cri-

teria (Wolfe et al. 1990), CFS using the criteria of the

International Chronic Fatigue Syndrome Study Group

(Fukuda et al. 1994), tension headache using the Interna-

tional Classification of Headache Disorders 2nd Edition

(Subcommittee of International Headache Society 2004),

premenstrual syndrome using the criteria of the ACOG

practice bulletin (2001), chronic low back pain using the

criteria described by Last and Hulbert (2009), and globus

syndrome using the criteria described by Koike et al.

(1979).

We asked participants to maintain doses of existing

medications prior to the examination, when possible, and

they reported complying with this request. Five of the

patients drank alcohol on a regular basis.

Twenty-three healthy participants (13 females and 10

males: age range = 16–65 years; mean ± SD = 37.83 ±

10.87 years) participated as controls. They were recruited

through a public announcement that asked people to par-

ticipate in a study that examining changes in autonomic

activity induced by AT. Individuals who were regularly

receiving medical care or had somatic symptoms were

excluded. The controls were paid 3000 yen each for their

participation. Ten of the healthy subjects drank alcohol

regularly. We found no significant differences between the

FSS group and healthy controls with respect to age (T test;

p = .181, d = 0.220), the male/female ratio (v2 test,

v2 = 0.065, p = .799, u = -0.086), or the alcohol

drinkers/non-drinkers ratio (v2 test, v2 = 0.897, p = .343,

u = 0.193).

This study was approved by the ethics committee of

Kansai Medical University.

Autogenic Training

The form of AT used in this study was based on the style

developed by Schulz (Schulz 1932; Schultz and Luthe

1969; Luthe and Schultz 1969). In this study, AT consisted

of two standard exercises that took place after the partici-

pant stated the following formula: ‘‘I am at peace’’. The

first exercise encourages muscular relaxation via repetition

of the formula: ‘‘My arms are heavy’’. The next exercise

encourages patients to feel warm via repetition of the fol-

lowing formula: ‘‘My arms are warm’’. AT was performed

in a sitting posture, using a tape recording.

The AT session was conducted individually in an

examination room.

Biochemical and Psychophysiological Measurements

We measured SAMY using a hand-held type of salivary

amylase monitor (Amylase monitor, Nipro Co., Ltd, Osaka,

Japan.).

We measured body temperature (TEMP) using a non-

contact thermometer (Human Ful Thermometer, Mistal

Co., Ltd, Sendai, Japan.) because we were able to gain

more detailed information about TEMP via infrared rays

(Ioannou et al. 2014). We measured the skin temperature of

the tip of the middle finger of both hands, and used the

mean for analysis.

Subjective Measurements

We used the VAS to evaluate the subjective severity of

symptoms in the FSS patients: scores ranged from 0 (ab-

sent) to 100 (most severe).

Mood Measurements

To evaluate the psychological characteristics of the par-

ticipants, we administered the Japanese edition of the

Profile of Mood States (POMS) scale (Yokoyama et al.

1990), the Japanese version of the Hospital Anxiety and

Depression Scale (HADS) (Hatta et al. 1998), the Japanese

version of the Somatosensory Amplification Scale (SSAS)

(Nakao et al. 2001), and the Japanese version of the Tor-

onto Alexithymia Scale-20 (TAS-20) (Komai et al. 2003)

during each session.

POMS is a 65-item scale that assesses six temporal

affective mood dimensions. The subscale consists of ten-

sion-anxiety (T–A; range of T-score: 31–85), depression-

dejection (D; range of T-score: 40–85), anger-hostility

(A–H; range of T-score: 37–85), vigor (V; range of T-score:

27–80), fatigue (F; range of T-score: 35–85), and confusion

(C; range of T-score: 32–85). HADS is a 14-item scale that

assesses anxiety (A; range: 0–21) and depression (D; range:

0–21). SSAS (range: 10–50) is a 10-item scale that assesses

somatosensory function. TAS-20 (range: 20–100) is a

20-item scale that assesses alexithymia. It has a subscale that

measures difficulty identifying feelings (dif; range: 7–35),

difficulty describing feelings (ddf; range: 5–25), and exter-

nally oriented thinking (eot; range: 8–40). The reliability and

validity of POMS (Yokoyama et al. 1990), HADS (Hatta
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et al. 1998), SSAS (Nakao et al. 2001) and TAS-20 (Komai

et al. 2003) have been confirmed previously.

Procedure

This study was conducted at the Department of Psychoso-

matic Medicine of the Kansai Medical University Hospital

in Osaka, Japan between July 2012 and August 2013.

A patient was diagnosed as having FSS if he/she met the

following four conditions, which were based on the diag-

nostic criteria from our previous study (Kanbara et al.

2007) and that in Henningsen’s study (Henningsen et al.

2007): (1) chief complaints were somatic symptoms that

could not be explained medically or by a psychiatric dis-

order; (2) the subjective symptom rating score, based on a

visual analogue scale (VAS) (Wewers and Lowe 1990),

was C3 and the duration of the symptoms was C6 months;

(3) the patient had disabilities that affected social or daily

activity owing to the symptoms (The Global Assessment of

Functioning Scale (American Psychiatric Association

2000) was B80); (4) the patient was diagnosed as having

one of the diseases for which the review number in Hen-

ningsen’s study (Henningsen et al. 2007) was C2. We

began with 30 potential participants. According to these

conditions, five patients were excluded from the study

[owing to the FSS criteria (4)]. Two patients were excluded

because they were receiving b-adrenergic blockers, which

are known to reduce levels of SAMY (Speirs et al. 1974).

One patient was excluded because she was receiving a

tricyclic antidepressant, which is known to increase SAMY

levels (Veen et al. 2013). Two patients dropped out during

the AT procedure. Finally, the remaining 20 patients were

entered into the analyses portion of the study.

The session protocol is shown in Fig. 1. Mood measure-

ments were collected at home on the day of each session.

Biochemical, psychophysiological, and subjective measure-

ments were collected in a hospital examination room. The

room temperature was kept constant at 25 �C. Before starting
the experiment, the participants received an explanation about

the effects and method of AT both in writing and on a video.

They were first instructed to relax and make themselves

comfortable for 2 min, and then to engage in AT for 3 min.

After an interval of 2 min, they repeated AT. We collected

SAMY, TEMP, and subjective symptom score measurements

both before and after AT. In consideration of circadian vari-

ations in SAMY levels (Nater et al. 2007), the examination

was scheduled to take place between 15:30 and 16:30.

Statistical Methods

To compare changes in SAMY and TEMP levels, we

conducted a two-way repeated measures analysis of

variance (ANOVA) with ‘‘pre/post’’ (two levels: baseline

and after AT) as the within-subjects factor and ‘‘group’’

(two levels: control and FSS groups) as the between-sub-

jects factor.

To assess changes in the subjective symptom score in

patients with FSS between baseline and after AT, we

conducted a T-test.

To compare the psychological test results between

patients with FSS and healthy controls, we conducted a

T-test. If the ANOVA was significant, we used the Bon-

ferroni correction to evaluate the significance of the indi-

vidual differences.

Statistical analyses were performed using PASW

statistics 18.0 for WindowsTM (SPSS Inc., Chicago, IL,

USA). The a level was fixed at 0.05.

Explana�on aboutAT  (8min)

Mood measurements

Rest  (2min)

Measurement (3min)
Salivary amylase

Skin tempreture of the finger
Subjec�ve symptom score 

AT  (3min)

Interval  (2min)

AT  (3min)

Measurement (3min)
Salivary amylase

Skin tempreture of the finger
Subjec�ve symptom score 

Fig. 1 Session protocol
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Results

Salivary Amylase

Figure 2 shows the changes in SAMY levels for AT ses-

sion in the FSS and control groups. The two-way ANOVA

indicated that the pre/post-group interaction was significant

(F(1,41) = 11.02, p = .002, g2p = 212).

The simple main effects test revealed that in the FSS

group, the levels of SAMY after the AT session were

significantly lower than those measured at baseline

(F(1,41) = 15.15, p = .001).

In the control group, the level of SAMY after AT was

significantly lower than the baseline level (F(1,22) = 7.56,

p = .012, g2p = 0.256).

With respect to the difference in SAMY levels between

the groups, the baseline levels in the AT session in the FSS

group were significantly higher than those in the control

group (F(1,41) = 11.69, p = .001).

Skin Temperature of the Finger

Figure 3 shows the changes in TEMP for both AT sessions

in the FSS and control groups. The two-way ANOVA

indicated that the pre/post effect was significant

(F(1,41) = 5.946, p = .019, g2p = 127), but the pre/post-

group interaction (F(1,41) = 3.592, p = .065, g2p = 0.081)

and the group effect (F(1,41) = 2.733, p = .106,

g2p = 0.063) were not significant.

In summary, we observed an increase in TEMP in both

the FSS and the control group.

Psychological Test Results

Table 1 shows the psychological characteristics recorded in

the FSS and healthy control groups. As indicated by the

T-test, patients with FSS exhibited significantly lower

POMS-V, while all other psychological test scores were

significantly higher (scores on the POMS-A-H, TAS-20-

ddf, and TAS-20-eot were higher but this effect did not

reach significance) than those obtained by healthy controls.

Subjective Symptom Score

Figure 4 shows the changes in subjective symptom scores

in the AT sessions in the FSS group. The T-test showed that

the subjective symptom scores in the FSS group decreased

between baseline and after AT (p = .001, d = 0.059).

Discussion

In the present study, we explored whether SAMY was

efficacious as an index for measuring changes induced by

AT in patients with FSS.

We found that baseline levels of SAMY in the FSS

group were significantly higher than those in the control

group. This indicates that the sympathetic nervous system

is strained in patients with FSS. In our previous study, we

suggested that pre-stress SAMY levels in patients with FSS

were significantly higher than those in healthy controls

(Kiba et al. 2013), which is in agreement with our present

findings. Moreover, patients with FSS exhibit reduced

cardiac vagal activity (Tak and Rosmalen 2010). Consid-

ering the above, a highly-strained sympathetic nervous

system, as reflected by elevated SAMY levels at rest, may

be associated with FSS pathology.
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FSS
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Fig. 2 Change in salivary amylase levels after the AT session in the

FSS and control groups
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control

Fig. 3 Change in skin temperature of the finger after the AT session

in the FSS and control groups
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In the FSS group, SAMY levels decreased in the AT

session. This result is in agreement with previous findings

showing that AT decreases sympathetic nervous system

activity (Oka and Koyama 2012; Mitani et al. 2006). Based

on this results, we conclude that the performance of AT

improves autonomic nervous system dysregulation in

patients with FSS.

It is possible that the decrease in SAMY levels during

the AT session in the FSS group was influenced by the

highly-strained sympathetic nervous system at baseline.

However, because it is known that the sympathetic ner-

vous system is more active in patients with FSS, this may

be thought of as a characteristic of patients with FSS.

The dysregulation of the autonomic nervous system in

patients with FSS may be unequal (Giesecke et al. 2003;

Kanbara and Fukunaga 2009). Although we are unable to

address this in the present study because our sample size

was too small, patients with FSS may be classified

according to levels of SAMY (i.e, low- and high-strain),

considering the findings of our previous study (Kanbara

et al. 2007). Thus, while the performance of AT appears

to decrease sympathetic nervous system activity in

patients with FSS, AT may be particularly effective for

patients with FSS who suffer from especially high levels

of sympathetic nervous system activity. Whether indi-

viduals with FSS can be classified into two groups based

on SAMY levels as a biochemical index remains to be

established.

We also observed a decrease in the levels of SAMY

during the AT sessions in the control group. AT is thought

to be helpful for healthy people as a form of stress man-

agement and promotion of health (Kasai 2012; Oka and

Koyama 2012). The current study suggests that AT is

helpful for healthy people as a method of relaxation.

We observed an increase in TEMP in the AT session in

both the FSS and the control group.

Table 1 Psychological characteristics in the FSS group and the healthy control group

Means(SD)\range[

FSS (n = 20) Control (n = 23) p value (effect size; d)

Profile of mood states (POMS)

Tension–anxiety (T–A) 57.70 (11.43) \36–75[ 46.22 (6.69) \36–64[ 0.000** (1.250)

Depression-dejection (D) 60.60 (12.72) \42–82[ 45.13 (6.28) \40–65[ 0.000** (1.580)

Anger–hostility (A–H) 52.25 (8.90) \40–74[ 48.52 (11.00) \38–79[ 0.233 (0.370)

Vigor (V) 41.90 (9.09) \30–71[ 49.74 (10.69) \35–80[ 0.014* (0.790)

Fatigue (F) 57.50 (10.89) \35–75[ 50.61 (10.38) \36–69[ 0.040* (0.650)

Confusion (C) 56.90 (12.58) \38–83[ 45.83 (8.06) \34–66[ 0.001** (1.060)

Hospital Anxiety and Depression Scale (HADS)

Anxiety (A) 9.10 (4.56) \1–17[ 4.39 (3.73) \0–14[ 0.001** (1.140)

Depression (D) 8.05 (4.01) \1–16[ 3.61 (2.71) \0–10[ 0.000** (1.320)

Somatosensory Amplification Scale (SSAS) 33.55 (5.33) \21–42[ 27.00 (7.67) \14–43[ 0.002** (0.980)

Tront Alexithymia Scale-20 (TAS-20) 56.25 (12.08) \35–81[ 48.52 (10.37) \29–74[ 0.030* (0.690)

Difficulty identify feeling (dif) 18.70 (7.30) \7–35[ 13.35 (6.05) \7–28[ 0.013* (0.800)

Difficulty describing feeling (ddf) 15.95 (4.43) \9–25[ 13.91 (4.08) \6–23[ 0.124 (0.480)

Externally oriented thinking (eot) 21.60 (3.12) \16–27[ 21.26 (4.06) \14–29[ 0.763 (0.090)

** p\ .01

* p\ .05

25

35

45

55

65

75

85

baseline a�er AT

Fig. 4 Change in subjective symptom scores after the AT session in

the FSS group
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With respect to stress, TEMP is an index of variability in

autonomic activity (Palanisamy et al. 2012), and it

decreases if the sympathetic nervous system is strained

(Yamashiro et al. 1991). In addition, TEMP is thought to be

affected by both sympathetic activity and parasympathetic

activity because increases in skin temperature can be

induced by stimulating parasympathetic activity (Ichinose

2010). This data suggests that AT induces stimulation of

parasympathetic activity. In general, changes in TEMP

induced by AT are rarely observed in the first session (e.g.,

Oka et al. 1993). However, several researchers have

observed an increase in TEMP after the first AT session

(Irie et al. 1996; Fukunaga et al. 1997). Moreover, skin

temperature is known to be affected by metabolism and

diaphoresis (Ichinose 2010). Therefore, there is room for

debate regarding the relationship between changes in

TEMP induced by AT and autonomic activity.

Considering the above, it is possible that SAMY levels

can be used as measure of autonomic nervous system

dysregulation in patients with FSS. Moreover, this index

may capture change in autonomic activity throughout an

AT session that are difficult to capture using cortisol. Many

studies have used psychophysiological measures such as

heart rate, skin conductance and TEMP to measure changes

in autonomic activity caused by AT (e.g., Yamashiro et al.

1991; Oka et al. 1993, 1994; Irie et al. 1996; Fukunaga

et al. 1997; Sakano et al. 1997). However, we argue that the

level of SAMY is also useful as an index of changes in

autonomic nervous system activity. When evaluating

SAMY in this study, we considered the following

methodological concerns were indicated: (1) the contribu-

tion of the salivary flow rate; (2) the use of absorbent

materials for saliva collection, and; (3) the stimulation of

saliva secretion by chewing (Bosch et al. 2011). We

addressed the second and third concerns by choosing to use

a hand-held type of salivary amylase monitor. Although we

controlled the age of the participants in both group, we

were not able to directly resolve variations in salivary flow

rate.

Our results regarding psychological characteristics agree

with our previous studies (Mutsuura et al. 2009; Kiba et al.

2013). These findings suggest that for mood disturbances

such as anxiety or depression, somatosensory sensibility

and alexithymia is deeply involved with the pathology of

FSS.

There is no objective criterion for defining FSS (Hen-

ningsen et al. 2007). In a recent study, the diagnosis of

‘‘bodily distress syndrome’’ was used as a new criterion for

defining FSS (Christensen et al. 2015). Although bodily

distress syndrome is defined by ‘‘three or more symptoms’’

(Fink et al. 2007), some reviewers also include individuals

with single symptoms in the FSS group (Henningsen et al.

2007). Moreover, some of the patients with FSS may be

classified as somatic symptom disorders in Diagnostic and

Statistical Manual of Mental Disorders 5th edition (Amer-

ican Psychiatric Association 2013) from the viewpoint of

psychiatry. However, the symptoms of many individuals

with disorders such as IBS or FMS would not fulfill the

requirements of Criterion B; excessive thoughts, feelings,

or behaviors related to the somatic symptoms or associated

health concerns, which is necessary to diagnose somatic

symptom disorders (American Psychiatric Association

2013). Therefore, in this study, we made a diagnosis based

on the criteria of FSS used in our previous study (Kanbara

et al. 2007) and that used in Henningsen’s study (Hen-

ningsen et al. 2007).

The performance of AT contributed to the improvement

of somatic symptoms in patients with FSS. Setter’s meta-

analysis (Stetter and Kupper 2002) also showed that AT is

effective in addressing somatic symptoms. Moreover,

several studies have reported that AT is effective in treating

patients with specific diseases encompassed by FSS, such

as IBS (Shinozaki et al. 2010) and tension headache (Van

Dyck et al. 1991; Zitman et al. 1992; Spinhoven et al.

1992; Zsombok et al. 2003; Blanchard and Kim 2005). The

results of the present study do not contradict these findings.

Our study cannot be conclusive because of the small

sample size, but we believe that our findings demonstrate

that AT contributes to the improvement of somatic symp-

toms in patients with FSS as a whole.

Limitations of this Study

Whether the observed change between the baseline and

post-AT measurements in patients with FSS was a result of

AT alone is debatable because we did not use a waiting-list

control group of patients with FSS.

Moreover, our sample size was small and the diagnoses

of patients were uneven. The pathology of FSS will

become clearer via examination of larger populations.

In the present study, we selected patients for whom

physicians specializing in psychosomatic medicine pre-

dicted that AT would be effective. Thus, our participant

selection process was potentially biased.

In the present study, some of the patients had multiple

diagnoses, given that FSS is a diverse syndrome. In addi-

tion, we could not exclude the influences of basic medical

treatment involved in medication and confounding factors

other than age, sex, and alcohol consumption.

Conclusion

Sympathetic activity is increased in patients with FSS

compared with healthy controls. We found that AT con-

tributed to reduced dysregulation of the autonomic nervous
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system in patients with FSS, especially when the sympa-

thetic activity of the patients was heightened. We suggest

that SAMY is useful as an index of change induced by AT

in patients with FSS.
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