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Strengths and limitations of this study

 ► The Somatic Symptom Scale-China (SSS-CN) ques-
tionnaire is developed according to the Diagnostic 
and Statistical Manual of Mental Disorders, 5th 
Edition, and its clinical utility is evaluated herein for 
the first time.

 ► The SSS-CN will benefit patients by improving their 
awareness of SSD and their ability to self-monitor 
their symptoms.

 ► The SSS-CN will provide clinicians with an easy-to-
use tool that can be completed quickly and assess 
both somatic and psychological components.

 ► Referral bias may be present in this study, as only 
patients without organic disease will be referred to 
our special clinic.

 ► Treatment effect monitoring will be affected by the 
bias due to non-random loss to follow-up.

AbStrACt
Introduction The detection rate of somatic symptom 
disorder (SSD) in general hospitals is unsatisfactory. Self-
report questionnaires that assess both somatic symptoms 
and psychological characteristics will improve the process 
of screening for SSD. The Somatic Symptom Scale-China 
(SSS-CN) questionnaire has been developed to meet this 
urgent clinical demand. The aim of this research is to 
validate the self-reported SSS-CN as a timely and practical 
instrument that can be used to identify SSD and to assess 
the severity of this disorder.
Methods and analysis At least 852 patients without 
organic disease but presenting physical discomfort 
will be recruited at a general hospital. Each patient will 
undergo a Diagnostic and Statistical Manual of Mental 
Disorders, 5th Edition (DSM-5)-guided physician diagnosis, 
including disease identification and severity assessment, 
as the reference standard. This research will compare 
the diagnostic performance of the SSS-CN for SSD, the 
Patient Health Questionnaire-15 (PHQ-15) and other SSD-
related questionnaires. Statistical tests to measure the 
area under the curve (AUC) and volume under the surface 
of the receiver operating curve will be used to assess 
the accuracy of the SSD identification and the severity 
assessment, respectively. In addition to this standard 
diagnostic study, we will conduct follow-up investigations 
to explore the effectiveness of the SSS-CN in monitoring 
treatment effects.
Ethics and dissemination Ethical approval was 
obtained from the Renji Hospital Human Research Ethics 
Committee, approval number 2 015 016. The findings of 
this study will be disseminated via peer-reviewed journals 
and presented at international conferences.
trial registration number NCT03513185.

IntroduCtIon
Somatic symptom disorder (SSD)1 2 is a 
common medical condition observed in 
general hospitals. SSD is characterised by 
symptoms that are often difficult to explain 
after adequate evaluation3; even when a 
significant medical disease is present, the 

patients’ symptoms may nonetheless be unre-
lated to their disease.2 The diagnosis of SSD 
emphasises the existence of symptoms and 
signs (one or multiple somatic symptoms, and 
abnormal thoughts, feelings and behaviours 
in response to these symptoms).2 The current 
prevalence of this disorder is estimated to be 
5%–7%2 in the general population, and it 
may be even higher in Asian individuals.4

In general hospitals, the detection rate of 
SSD is unsatisfactory due to the diagnostic 
complexity of the disease and the lack of 
adequate training for physicians to eval-
uate patients with suspected SSD. There-
fore, patients may sustain somatic symptoms 
without appropriate treatment due to the 
unawareness of SSD. The yearly cost of 
medical care among patients with somatisa-
tion is nearly twice as high as the yearly cost 
among patients without somatisation. An esti-
mated $256 billion in annual medical care 
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costs is attributable to the incremental effects of somatisa-
tion alone.1 Hence, it is highly important that physicians 
are trained to identify SSD, assess the symptom severity 
and treat it in a timely manner; failure to do so can result 
in high morbidity, lost productivity and overutilisation 
of medical resources.5 6 However, compared with widely 
researched disorders such as depression and anxiety, SSD 
has been far less studied. Follow-up or treatment studies 
of this disorder are even scarcer.

It is more favourable to have a tool for screening 
patients suspected of having SSD via accurate and brief 
diagnostic questionnaires and to facilitate daily clinical 
work. One of the aims of the fifth edition of the Diag-
nostic and Statistical Manual of Mental Disorders (DSM-5) 
is to identify patients with SSD and to assess the severity 
of the disorder.2 The DSM-5 states that SSD comorbid 
with anxiety and depressive disorder (a combination 
present in approximately 57.7% of patients with SSD)1 
adds severity and complexity to the somatic compo-
nents. The DSM-5 emphasises that it is important to 
evaluate patients in terms of their psychological situa-
tion, behaviour and physical condition altogether and 
then treat the patients according to the severity of the 
disorder. Furthermore, the DSM-5 emphasises the eval-
uation of subjects who have excessive concerns about 
health issues. However, the DSM-5 is clinically diffi-
cult to follow because it requires qualified and experi-
enced physicians to conduct an interview,7 which makes 
clinicians in general hospitals feel less confident when 
treating patients who are suspected to have SSD. In 
particular, individuals in China and other Asian coun-
tries tend to refuse psychological counselling 4 8; thus, 
many patients with psychological symptoms have been 
treated by non-psychiatric physicians in general medical 
hospitals. A series of studies has focused on this issue; 
the Patient Health Questionnaire-15 (PHQ-15) and the 
Somatic Symptom Scale-8 are screening tools for SSD9 10; 
however, these self-report questionnaires do not assess 
psychological features. The Whiteley Index-7 focuses on 
health anxiety11; the Scale for the Assessment of Illness 
Behavior questionnaires focuses on excessive illness 
behaviour; and the Somatic Symptom Scale-12 assesses 
psychological features.12 13 The latter three question-
naires focus less on physical features. Recent studies, 
including one by Laferton et al,14 have indicated that 
self-report measures that focus on different aspects 
could increase diagnostic quality in clinical practice.

Based on published studies, we aim to develop a 
comprehensive questionnaire to assess somatic symp-
toms of SSD comorbid with anxiety and depression 
symptoms. The Somatic Symptom Scale-China (SSS-CN) 
questionnaire was developed based on the DSM-5. The 
questionnaire assesses a combination of psychological, 
behavioural and somatic symptoms. The questionnaire 
was designed for use in general medical facilities and to 
provide clinicians with an easy-to-use questionnaire for 
detecting both somatic and psychological features in a 
timely manner.

Study objectives and research questions
Primary objective
The primary objective of this study is to test two aspects of 
the diagnostic accuracy of the SSS-CN compared with the 
PHQ-15, with a DSM-5-guided physician diagnosis as the 
reference standard: (1) the accuracy for identifying SSD 
and (2) the accuracy for assessing SSD severity.

Secondary objective
The secondary objective is to explore the potential utility 
of the SSS-CN in monitoring the treatment effect. We aim 
to examine how the scores of the SSS-CN and other ques-
tionnaires change over time after treatment.

MEthodS
Study overview
This study will use a prospective diagnostic design and will 
be conducted at a tertiary general hospital in Shanghai, 
China. Written informed consent will be obtained from 
all study participants. The clinical trial registration can be 
found at https:// register. clinicaltrials. gov/.

Particular attention will be paid to the appropriate 
storage of the data. Patient confidentiality will be main-
tained, and no identifying characteristics of the patients 
will be published. The protocol development will adhere 
to the European Medicines Agency guidelines for diag-
nosis study.15

description of the SSS-Cn and assessment of severity
The SSS-CN is a somatic and psychological symptom 
scale (figure 1) derived from the DSM-5. It is designed to 
assess the presence and severity of the symptoms. We vali-
dated its reliability and validity in a previous study.16 The 
test–retest reliability was 0.9. The correlation coefficients 
between each dimension and the total ranged from 0.76 
to 0.88, and the correlation coefficients within dimen-
sions ranged from 0.56 to 0.70.

The questionnaire is self-administered with an abbre-
viated 20-item measure. Briefly, in the previous study, 
the SSS-CN was composed of four dimensions: phys-
ical disorder, anxiety disorder, depression disorder and 
anxiety and depression disorder. Half of the items ask 
about physical complaints (one item per body system, 
items 1, 5, 9, 10, 12, 13, 16 and 18–20). The remaining 
items ask about anxiety and depression (anxiety items 
6, 14, 15 and 17; depression items 3, 4, 7 and 11; and 
anxiety and depression items 2 and 8). Subjects answer 
the following question: ‘Since you have felt unwell, how 
often have you been bothered in the previous 6 months by 
any of the following problems?’. For scoring, the subjects 
rate the frequency of each symptom using the following 
response options: 1 (‘does not exist’), 2 (‘the problem 
occurred occasionally for a couple of days per month 
and/or is endurable’), 3 (‘the problem occurred almost 
half of the days per month and/or I hope it will ease up’) 
or 4 (‘the problem occurred almost every day and/or is 
unendurable’). Thus, in determining the SSS-CN score, 
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Figure 1 The Somatic Symptom Scale-China.

each question has a score ranging from 1 to 4, corre-
sponding to the frequency of the problem occurrence, 
and the total score ranges from 20 to 80. The severity of 
SSD is determined based on the sum of the scores. SSS-CN 
scores ranging from 20 to 29, 30–39, 40–59 and ≥60 corre-
spond to normal, mild, moderate and severe SSD, respec-
tively. The selection of the cut-off value of 30 is based on 
the results of our previous study (it was obtained from the 
receiver operating curve (ROC), reaching a sensitivity of 
0.97 and a specificity of 0.96).16 Other cut-offs (40,60) are 

chosen based on clinical experience rather than previous 
research.

Study design
The study is composed of two stages (figure 2) corre-
sponding to the primary and secondary research objec-
tives. The first stage is a prospective diagnostic stage to 
assess the diagnostic performance of the SSS-CN ques-
tionnaire. The second stage is an exploratory follow-up 
stage that uses the SSS-CN questionnaire as a tool to 
monitor treatment effects.
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Figure 2 Study flow. GAD-7, Generalised Anxiety Disorder Scale-7; PHQ-9, Patient Health Questionnaire-9; PHQ-15, Patient 
Health Questionnaire-15; SF-20, 20-item Short Form Health Survey; SSD, somatic symptom disorder; SSS-CN, somatic 
symptom scale-China.

Briefly, consecutive outpatients with physical discom-
fort presenting to internal medicine departments in a 
tertiary hospital in China will first undergo the corre-
sponding examination to exclude organic disease. For 
example, a patient with chest pain will be recommended 
by a physician to receive an electrocardiography, echo-
cardiography, a treadmill test or coronary angiography to 
exclude cardiovascular disease. Patients with no organic 
disease that can account for their discomfort will be 
considered to have a probable psychosomatic disorder. 
These patients will then be transferred to a specialist 
clinic for the diagnosis and treatment of suspected SSD 
(the initial consultation). They will fill out the SSS-CN 
questionnaire; they will also complete other self-reported 
instruments, including the PHQ15, the Patient Health 
Questionnaire-9 (PHQ-9), the Generalised Anxiety 
Disorder Scale-7 (GAD-7) and the 20-item Short Form 
Health Survey (SF-20), to verify the structural validity of 
SSS-CN. Non-clinical research assistants will collect the 
questionnaires and calculate the scores. A physician or a 
psychologist who is blind to the results of the SSS-CN will 
separately interview the patient to diagnose SSD using 
the standard interview criteria put forth in the DSM-5. 
Prescriptions will be given if the patient is diagnosed 
with SSD. For patients receiving medications, follow-up 
visits will be scheduled at 2, 6 and 10 weeks to repeat the 
questionnaires (the follow-up consultation). Because 
health-related quality of life is often impaired in patients 
with SSD, the SF-20 will be administered as an indicator of 
therapeutic effects during follow-up.

Participants and procedure
Inclusion criteria
(1) Patients aged 18–80 years old; (2) patients who have 
no previous diagnosis of somatic disease; (3) patients 

without systemic disease that can account for their phys-
ical discomfort; and (4) patients enrolled as outpatients 
after they agree to complete the questionnaires and 
undergo assessment by a physician.

Exclusion criteria
(1) Patients who have lost their self-assessment ability 
or refuse to participate; (2) patients who have been 
confirmed to have mental disorders, mental retardation 
or dementia; (3) patients who currently take antianxiety 
agents or antidepression agents; and (4) patients who are 
unable to complete face-to-face follow-up visits after at 
least 1 month.

Reference standard
Patients will be interviewed using the standard procedure. 
The physician will conduct a structured clinical inter-
view (Structured Clinical Interview for DSM-5-Clinician 
Version) in accordance with the corresponding DSM-5 
criterion. The interview questions include modules from 
somatic symptom and related disorder to depression 
disorder, anxiety disorder, obsessive-compulsive-related 
disorder and sleep–wake disorders. The interview will 
last approximately 30–45 min. The physician will assess 
the severity based on the number of symptoms, that is, 
excessive thoughts, feelings or behaviours related to the 
somatic symptoms or associated health concerns (mild: 
one symptom; moderate: two or more of the symptoms; 
and severe: two or more of the symptoms plus multiple 
somatic complaints). The physician assessment will be 
used as the reference standard. The physician team will 
be composed of both general hospital ‘specified physi-
cians’ (ie, physicians qualified as national psychological 
counsellors) and psychologists. When there is diagnostic 
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uncertainty, the patient will be referred to the senior 
physician to obtain a diagnosis.

Obtaining informed consent
A trained researcher will obtain informed consent and 
provide all necessary information about this study to the 
potential participants. It will be made clear to participants 
that they are under no obligation to take part, their usual 
care will not be affected by their decision and they can 
withdraw consent without giving a reason. Participants 
will be given a sheet with contact details for the research 
team and instructions on what to do if they wish to with-
draw or require further information.

Blinding
After a patient with suspected SSD is transferred to the 
specialist clinic, the patient will first complete the ques-
tionnaires in a separate room, and the research assistant 
will help the patient understand the questions. Then, an 
initial consultation will be conducted by a physician who 
has been qualified as a national psychological counsellor 
and who has been blinded to the patient’s responses to 
the SSS-CN. An independent diagnosis and severity assess-
ment will be made by the physician. The durations of the 
self-reported scale and the physician assessment will be 
recorded separately.

Medication
The patients will be informed of the results immediately 
after the physician consultation and the questionnaire. 
During the follow-up consultations, the patients will be 
allowed to communicate with the doctor throughout 
the diagnosis and treatment. Because patients in China 
usually refuse to accept psychotherapy,4 8 medications will 
be prescribed according to the physician’s evaluation. 
Antianxiety treatment or antidepression treatment will be 
selectively administered according to the severity of the 
somatic symptoms. Generally, drugs that are classified as 
thioxanthenes, such as Deanxit, are prescribed for mild 
symptoms; selective serotonin reuptake inhibitors are 
prescribed for moderate symptoms; and serotonin-nor-
epinephrine reuptake inhibitors are prescribed for severe 
symptoms. Serotonin antagonist and reuptake inhibitors 
are prescribed for sleeping problems.

Follow-up
A face-to-face interview will be scheduled at 2, 6 and 10 
weeks for patients taking medication. The patient will 
complete five questionnaires (SSS-CN, PHQ15, PHQ-9, 
GAD-7 and SF-20) both at the initial consultation and 
at the week 10 follow-up. The SF-20 aims to evaluate 
the respondent’s quality of life. At week 2 and week 6, 
the patient will complete four questionnaires (SSS-CN, 
PHQ15, PHQ-9 and GAD-7).

outcome measures
Reliability and validity
Reliability will be measured by Cronbach’s α. A 
randomised sample of approximately 100 participants 

will be asked to complete the questionnaires 1 week after 
the initial completion to analyse the test–retest reliability.

The criterion validity will be determined by comparing 
the presence and severity of SSD between the reference 
standard (physician assessment based on structure inter-
view) and the SSS-CN questionnaire.

The SSS-CN consists of 10 items assessing somatic 
symptoms, 4 items assessing depression, 4 items assessing 
anxiety and 2 items assessing depression and anxiety. The 
construct validity will be tested by confirmatory factor 
analysis, comparing the corresponding factors with the 
PHQ-15, PHQ-9 and GAD-7.

Diagnostic performance
The diagnostic accuracy of a questionnaire for SSD iden-
tification is measured by the area under the curve (AUC) 
of an ROC, the sensitivity/specificity under a prespecified 
cut-off value and the positive/negative predictive values 
in the study population, using the physician diagnosis 
as the reference standard. The accuracy of the severity 
assessment of a questionnaire is measured by the volume 
under the surface (VUS), which is a multiclass generali-
sation of AUC of a ROC between the questionnaire score 
and the physician’s severity assessment.17

Other clinical utilities
Convenience in clinical practice is measured by the 
average time taken to complete each questionnaire or 
receive a diagnosis from a physician.

Clinical utility in monitoring treatment efficacy in 
patients is measured by assessing the correlation with the 
SF-20 during follow-up visits.

Sample size calculation
The sample size calculation considers the comparison 
of diagnostic accuracy for both SSD identification and 
severity assessment, whichever is larger. In the pilot study, 
the prevalence of SSD was 76.9% among patients who were 
referred to the special clinics (where physicians qualified 
as national psychological counsellors and psychologists 
practice medicine); the AUC of the ROC for the PHQ-15 
was 0.88; and the VUS of the multiclass ROC for the 
PHQ-15 with respect to the severity assessment was 0.7. 
The correlation between the SSS-CN and PHQ-15 scores 
was 0.6. With a non-inferiority margin of 0.05, α=0.025 
and β=0.8, the sample size for SSD diagnosis was 852. 
With a non-inferiority margin of 0.1, α=0.025 and β=0.8, 
the sample size for severity assessment was 517. There-
fore, as the overall sample size of this study was n=852 
with SSD-positive n+=655 and SSD-negative N−=197, both 
the positive and negative sample size requirements were 
met.

Statistical analysis
We will report our results according to Standards for 
Reporting of Diagnostic Accuracy Studies. We will 
compute the median (P25, P75) scores for each question-
naire and the number and percentage of patients (%) in 
each diagnostic category as descriptive statistics.
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Reliability will be measured using Cronbach’s α. The 
criterion validity will be measured by the kappa coeffi-
cient between the questionnaire score and the physician 
assessment. Construct validity will be tested using confir-
matory factor analyses.

The primary analysis of the diagnostic performance 
will consist of two comparisons using Bonferroni’s correc-
tion: (1) the non-inferior comparison of the SSS-CN with 
the PHQ-15 with respect to SSD diagnostic accuracy, as 
measured by the AUC of the ROC with △=0.05, α=0.025 
in the whole study population using Delong’s method18; 
and (2) severity of PHQ-15 based on scores (normal: 0–4; 
low: 5–9; medium: 10–14; high: 15–30). SSS-CN scores 
ranging from 20 to 29, 30–39, 40–59 and ≥60 correspond 
to normal, mild, moderate and severe SSD, respectively. 
The non-inferior comparison will also be conducted 
between the SSS-CN and the PHQ-15 with respect to SSD 
severity, as measured by the VUS with △=0.1, α=0.025 in 
the population with a confirmed SSD diagnosis using a 
Z-test.17 Both comparisons will use the physician’s diag-
nosis as the reference standard. If neither non-inferiority 
criterion is met, the corresponding superiority will be 
tested.

As a secondary analysis, the sensitivity, specificity and 
positive and negative predictive values will also be deter-
mined. Prespecified cut-off values will be validated. In 
the follow-up data, questionnaire scores by time will be 
demonstrated in a line chart with error bars.

Missing values will be imputed with multiple impu-
tation under the assumption of missing at random.17 
Subgroup analysis according to gender and age will also 
be conducted. All statistical analyses will be performed 
with R (version 3.5.1)

Patient and public involvement statement
Patients were involved at the design stage of the trial, 
including ensuring that the content of the SSS-CN ques-
tionnaire can be understood and that the length of the 
consultation time, the manner of notification of the 
disease condition, the follow-up method and the dissem-
ination of the results are acceptable. Before the formal 
recruitment started, we received feedback from patients 
who had SSD during a pretest of the case report form 
(CRF), and this feedback was used to improve the final 
design of the CRF. We carefully assessed the burden of 
the trial interventions on patients. We intend to dissem-
inate the main results to the trial participants via email. 
The study outcomes will be disseminated in conference 
reports and academic publications.

Ethics and dissemination
The findings of this study will be disseminated via 
peer-reviewed journals and presented at international 
conferences.

Current status
The first study participant was enrolled in November 
2017. As of June 2019, patient recruitment has not been 
completed.

dISCuSSIon
In this study protocol, we describe a diagnostic study design 
that evaluates the efficacy of a newly developed somatic 
and psychological symptom scale adapted to China for 
patients with suspected somatic diseases. This scale might 
be applied as a first-line instrument for screening and 
monitoring treatment efficacy in individual outpatient 
consultations. We expect that physicians will benefit from 
the SSS-CN on a clinically significant level in the form of 
improved self-confidence and timeliness; participants will 
benefit from this scale in the form of improved awareness 
of the disease and improved ability to self-monitor their 
symptoms. Moreover, we will compare the characteristics 
of the SSS-CN with another somatic symptom question-
naire, namely, the PHQ15.

The SSS-CN is designed as a ‘one-stop shop’ tool that 
combines somatic items with mental disorder items. This 
design is consistent with the suggestion in the DSM-5 that 
somatic symptoms are likely accompanied by depression 
and anxiety.1 Somatic and mental symptoms may interact, 
and mental symptoms may be triggered differently from 
conventional mental diseases among patients with SSD. 
Clinically, it is not easy to clearly separate the body 
from mental status, and the significance of each item 
is unknown. We caution that 50% of mental items may 
increase the incidence of SSD, and a subgroup score with 
only somatic symptom items is used for this appraisal.

In our study, there is no plan to supplement medica-
tion treatment of psychotherapy. This is because there 
are societal and cultural culture differences in response 
to psychotherapy between Asian and non-Asian patients. 
The Chinese World Mental Health Survey (2001–2002) 
conducted in Beijing and Shanghai found that only 3.4% 
of respondents with a psychiatric disorder sought profes-
sional help during the previous 12 months.19 Similarly, 
in a large epidemiological study conducted in four prov-
inces of China (63 004 participants aged 18 years or older 
in 96 urban neighbourhoods and 267 rural villages), only 
8% of individuals with mental disorders sought profes-
sional help within the general healthcare setting, and 
only 5% sought help from mental health professionals 
(mainly hospital-based psychiatrists).20 Second, Chinese 
and Asian Americans are likely to drop out and prema-
turely terminate psychotherapy services.8 Third, there is a 
shortage of psychiatrists, psychiatric nurses and counsel-
ling and clinical psychologists to provide psychotherapy.21 
In particular, China had only 1.49 psychiatrists per 100 
000 people while, on average, middle-income and high-in-
come countries worldwide have 2.03 psychiatrists per 100 
000. Finally, insurance currently pays for treatment with 
medication but typically does not support psychotherapy, 
community recovery services or preventive care.
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The study has several strengths. First, we introduce a 
tool to facilitate daily clinical work. The tool provides 
clinicians with an easy-to-use questionnaire for screening 
suspected SSD patients and referring the patients to 
specific doctors. Second, our previous study showed the 
reliability and factorial validity of the SSS-CN by using an 
early version of it.16 The current study further modifies 
the SSS-CN based on the DSM-5 and, for the first time, 
evaluates its clinical utility. Third, patients will benefit 
from the SSS-CN in the form of improved awareness of 
the disease and improved ability to self-monitor their 
symptoms.

This trial has some limitations. First, SSD can be accom-
panied by diagnosed medical disorders. The current 
study, however, represents the efficacy of the SSS-CN only 
in patients without organic diseases. Therefore, further 
research on the application of SSS-CN in patients with 
both SSD and diagnosed medical disorders is required. 
Moreover, the epidemiology of primary healthcare facil-
ities is different from the epidemiology of general hospi-
tals; therefore, the diagnostic accuracy in a healthcare 
sample requires additional investigation. Second, the 
study was designed as a midterm investigation with four 
measurement time points; thus, missing data must be 
considered. Because only 16% of patients in the Primary 
Care Evaluation of Mental Disorders study were involved 
in the follow-up,22 we estimate that there will be a high rate 
of missing data in our study. Because of the difficulty with 
compliance, only a small fraction (approximately 16%) 
of patients in study would be involved in the follow-up, 
and the result of monitoring the treatment effect may be 
affected by loss to follow-up.

This study will help to clarify whether the SSS-CN is 
an effective tool for rapidly screening and assessing the 
severity of symptoms in patients with suspected SSD in 
a general hospital clinic and during follow-up. If the 
SSS-CN is found to be effective, it can be implemented as 
a first-line screening and follow-up option. Additionally, 
we expect that the SSS-CN could provide personalised 
information to consulting physicians in a timely manner. 
The study results will contribute to better outpatient care 
for patients with SSD.
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