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Abstract

Background: Somatisation disorder (SD) is a chronic
and complex mental health condition characterized by per-
sistent somatic symptoms lacking a clear organic basis, fre-
quently co-occurring with anxiety and depressive disorders.
Venlafaxine, a serotonin-norepinephrine reuptake inhibitor,
is a standard pharmacotherapy, but its efficacy as monother-
apy can be limited. Repetitive transcranial magnetic stimu-
lation (rTMS) is a non-invasive neuromodulation technique
that has shown promise for various neuropsychiatric condi-
tions. However, evidence regarding the combined applica-
tion of rTMS and venlafaxine for SD remains scarce. This
study aimed to evaluate the efficacy and safety of rTMS
combined with venlafaxine in the treatment of SD.

Methods: This retrospective study analysed clinical
data from 126 patients admitted with SD to the Third Peo-
ple’s Hospital of Yichun from September 2022 to Novem-
ber 2023. Patients were classified into two groups accord-
ing to the treatment regimens administered during hospital-
ization, rather than pre-specified study grouping: a treat-
ment group (n = 63) that received venlafaxine in conjunc-
tion with rTMS, and a control group (n = 63) that received
venlafaxine monotherapy. Clinical outcomes were evalu-
ated using the Hamilton Anxiety Scale (HAMA), Symp-
tom Checklist 90 (SCL-90), Clinical Global Impression–
Severity of Illness Scale (CGI-SI) and Hamilton Depres-
sion Scale (HAMD) at baseline (T0) and at weeks 1 (T1), 2
(T2), 4 (T3) and 6 (T4) after treatment initiation. Adverse
events were documented and analysed. The study analysed
factors affecting treatment efficacy through univariate and
multivariate logistic regression analyses.
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Results: The treatment group exhibited a statistically
significant improvement in overall therapeutic efficacy rel-
ative to the control group (p < 0.05). Both groups demon-
strated significant decreases in HAMD, HAMA, SCL-90
and CGI-SI scores at all post-treatment time points (T1, T2,
T3 and T4) compared with baseline (T0). At each follow-
up time point, the treatment group exhibited significantly
lower scores on all assessment scales relative to the control
group (p < 0.05). Both groups experienced adverse reac-
tions, but the treatment group exhibited a lower incidence
of these events (p < 0.05). Univariate analysis revealed
that patients in the ineffective group were more likely to
have received venlafaxine monotherapy, to be older and
to have lower baseline HAMA (T0) scores than the effec-
tive group (all p values < 0.05). Multivariate logistic re-
gression revealed that venlafaxine monotherapy (odds ratio
[OR] = 3.181, 95% confidence interval [CI] [1.184–8.549])
and baseline HAMA score (OR = 0.784, 95% CI [0.644–
0.954]) are significant factors affecting clinical efficacy (p
< 0.05).

Conclusions: The combination of rTMS and venlafax-
ine demonstrates superior efficacy and an improved safety
profile compared to venlafaxine monotherapy in treating
SD, indicating its potential for wider clinical use. Clinicians
should monitor patients’ psychological status to reduce ad-
verse reactions and improve treatment adherence.
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Introduction

Somatisation disorder (SD), or the Briquet syndrome,
is amultifaceted chronicmental disorder resulting from var-
ious contributing factors. This condition is marked by re-
curring and diverse pain and somatic discomfort without
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organic pathological basis. It is frequently associated with
notable anxiety and depression [1,2]. Patients often seek
medical consultation for ongoing somatic symptoms and
anxiety. Despite normal examination results or reassurance
from the physician regarding the absence of organic dis-
ease, doubts persist. The severity of the symptoms reported
frequently exceeds clinical assessment, seriously affecting
daily functioning. In severe cases, individuals may expe-
rience a loss of typical social functioning [2]. The main
treatment for these patients typically involves a combina-
tion of pharmacotherapy and psychotherapy [3]. Venlafax-
ine, which inhibits the reuptake of norepinephrine (NE) and
serotonin (5-HT), has demonstrated substantial antidepres-
sant and anxiolytic properties and is widely recognized for
its therapeutic benefits [4]. Some patients exhibit poor effi-
cacy with a single drug, and adherence to treatment is chal-
lenging because of low compliance and evident side effects.
Therefore, synergistic approaches are frequently employed
in clinical practice to enhance therapeutic efficacy.

Repetitive transcranial magnetic stimulation (rTMS)
is a non-invasive neurostimulation technique that has re-
ceived considerable attention for its application in the treat-
ment of mental and neurological disorders. no instances of
its use in the treatment of SD has been documented. rTMS
influences the cerebral cortex via pulsed magnetic fields,
inducing changes in neuronal electrical activity and exert-
ing excitatory or inhibitory effects. It bidirectionally mod-
ulates brain function, has a high safety profile and can par-
tially compensate for the limitations of drug therapy [5,6].
Different frequencies in rTMS produce varying therapeutic
effects. High-frequency rTMS (≥5 Hz) and low-frequency
rTMS (≤1Hz) represent two distinct modalities of transcra-
nial magnetic stimulation. High-frequency rTMS enhances
cortical excitability, whereas low-frequency rTMS reduces
neuronal activity, allowing for the bidirectional modulation
of brain excitation and inhibition [7]. Theoretically, the
combination of rTMS and venlafaxine for the treatment of
SD may use their individual benefits and address the lim-
itations of monotherapy, potentially improving therapeu-
tic outcomes. Currently, research on this combined treat-
ment regimen is lacking. Hence, this study aims to examine
the feasibility, effectiveness and safety of combining rTMS
with venlafaxine for treating SD treatment and establish a
scientific basis for its clinical application.

Materials and Methods

Materials

The clinical data of 126 patients admitted with SD in
Third People’s Hospital from September 2022 to November
2023 were retrospectively selected.

The inclusion criteria were as follows: (1) meeting the
diagnostic criteria for SD as outlined in the tenth edition of
the International Classification of Diseases (ICD-10) [8];
(2) age of 18–65 years; (3) absence of organic brain dis-
ease or other significant somatic conditions; and (4) no de-
pendence on psychotropic medications; The exclusion cri-
teria were as follows: (1) severely poor physical health con-
ditions; (2) cardiac pacemakers, hearing aids or cochlear
implants; (3) history of epileptic seizures or syncope; (4)
increased intracranial pressure or metallic objects in the
skull; (5) pregnancy or lactation; (6) allergy to venlafax-
ine; and (7) uncontrolled hypertension defined as a systolic
blood pressure of ≥140 mmHg, or a diastolic blood pres-
sure of ≥90 mmHg and severe complications associated
with hypertension, including renal insufficiency and heart
failure. Patients were categorised according to the treat-
ment regimens administered during hospitalisation rather
than to the pre-defined groupings in the study. The treat-
ment group (n = 63) received venlafaxine in conjunction
with rTMS, and the control group (n = 63) received only
venlafaxine. The ethics committee of the hospital approved
this study. All patients or their legal guardians in cases of
impaired decision-making capacity due to severe symptoms
provided written informed consent prior to treatment. The
consent form explicitly outlined the study’s purpose (as-
sessing the efficacy and safety of venlafaxine in conjunction
with rTMS), intervention details (venlafaxine dosage ad-
justment plan and rTMS parameter settings), potential risks
(minor adverse reactions like nausea or dizziness) and data
utilisation (de-identified for research purposes only). Par-
ticipants were made aware of their right to withdraw from
the study at any point without impacting their future clinical
care, and all consent processes adhered to the Declaration
of Helsinki.

Treatment Methods

Control Group: Patients received treatment with ven-
lafaxine tablets (Kanghong Pharmaceutical, National Drug
Approval No. H20070269, specification: 75mg per tablet).
The initial dosage was 75 mg/day, which was gradually in-
creased to 150 mg/day within the first week according to
individual circumstances, and the treatment duration was a
total of 6 weeks.

Treatment group: Based on the control group, the fi-
nal dosages for the two groups were 136.4± 30.2 and 131.6
± 29.8 mg/day, respectively. No significant difference was
observed between the two groups (t = 0.898, p = 0.371).
Patients in the intervention group received rTMS treatment,
produced by Yirende Medical Equipment New Technology
Co., Ltd., Wuhan, China, model: YRDCCY-1. A combi-
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nation of high-frequency stimulation excitation and low-
frequency stimulation inhibition was employed for patients
with SD. Stimulation at a frequency of 15 Hz [9] was ap-
plied to the right prefrontal cortex using a figure-of-eight
coil with a diameter of 5.5 cm, at 100% of the motor thresh-
old. A total of 600 pulses were delivered in each train, com-
prising 30 pulses at 20 s intervals, culminating in a treat-
ment duration of 10 minutes. The treatment was conducted
five times weekly over a duration of 6 weeks.

Assessment Indicators

Main OutcomeMeasures: The Symptom Checklist 90
(SCL-90) assesses the overall psychological and physical
symptoms of patients [10]. Psychological status was as-
sessed prior to treatment (T0) and at 1 (T1), 2 (T2), 4 (T3)
and 6 weeks (T4) after treatment. The SCL-90 comprises
90 items scored 1–5 points, resulting in a maximum possi-
ble score of 450 points. A decrease in SCL-90 scores post-
intervention indicates a reduction in clinical symptoms.

Secondary outcome indicators: (1) The psychological
status of patients at T0 and T1, T2, T3, T4was evaluated us-
ing the Hamilton Anxiety Scale (HAMA) [11] and Hamil-
ton Depression Scale (HAMD) [12]. The HAMA contains
14 items scored 0–4 points, with a total score of 56 points.
The HAMD uses the original 17 versions of the HAMA in
1960, with a total score of 0–52 points. Low HAMA and
HAMD scores after intervention indicate improved the psy-
chological state.

(2) Comparison of Disease Severity and Symptom
Intensity: Both groups were evaluated with the Clinical
Global Impression (CGI) scale [13] at T0, T1, T2, T3 and
T4. The CGI scale consists of two components: Severity of
Illness (SI) and Global Improvement (GI). The SI reflects
the degree of symptom severity and is rated on a scale of 1–
7. High scores indicate pronounced psychiatric symptoms.
The GI reflects overall therapeutic change and is scored
from 1 to 7. High scores denote deterioration in condition.
This study used the Clinical Global Impression–Severity of
Illness Scale (CGI-SI) score assessment. In addition to in-
terviews, the patient’s past medical records were considered
in the evaluation of the CGI-SI score.

(3) Safety Assessment: The incidence of adverse reac-
tions in the two groups of patients after 6 weeks of treatment
was counted. The Treatment Emergent Symptom Scale
(TESS) [14] was used in the assessment of recorded adverse
reactions after treatment at T1, T2, T3 and T4. These re-
actions included the incidence of nausea, somnolence and
constipation. Severity was assessed using a five-point scale
(0–4; high scores indicate severe adverse reactions).

(4) Evaluation of Clinical Efficacy After 6 Weeks of
Treatment: The clinical outcomes for both groups were
evaluated as follows: (i) Marked improvement was defined
as the recovery of daily living abilities and the disappear-
ance of cognitive dysfunction, and the SCL-90 score de-
creased by more than 50%; (ii) improvement was charac-
terised by a notable reduction in clinical symptoms, corre-
sponding to a decrease of 25%–50% in the SCL-90 score;
(iii) no improvement was indicated by minimal changes in
clinical symptoms, and a reduction of less than 25% was
found in the SCL-90 score. The overall effectiveness rate
was determined using the formula [(number of significant
improvements + number of improvements)/total number of
cases] × 100%. According to the above evaluation re-
sults, the patients were divided into ineffective and effec-
tive groups. The factors that may affect the clinical efficacy
were preliminarily screened by univariate analysis, and then
independent factors affecting the clinical efficacy were fur-
ther explored using amultivariate logistic regressionmodel.

Statistical Analysis

Statistical analysis was conducted using SPSS Ver-
sion 22.0 (IBM Corp., Armonk, NY, USA). All charts in
the study, including efficacy score trend diagrams and ad-
verse reaction incidence comparison tables, were gener-
ated using GraphPad Prism 8 (GraphPad Software, San
Diego, CA, USA). Normality of all data was assessed using
the Shapiro–Wilk method. Continuous variables exhibit-
ing a normal distribution are expressed as mean ± stan-
dard deviation (x̄ ± s) and analysed between groups us-
ing the independent-samples t-test. Continuous variables
exhibiting a non-normal distribution are reported as me-
dian and interquartile range (M [Q1, Q3]), with compar-
isons between groups conducted using the Mann–Whitney
U test. Categorical variables were summarised as percent-
ages and analysed using chi-square (χ2) tests. On the ba-
sis of HAMD, HAMA, SCL-90 and CGI scores, temporal
changes within each group (experimental and control) were
compared using repeated-measures one-way analysis of
variance (ANOVA) across different time points. Mauchly’s
test was performed to validate the sphericity assumption re-
quired for repeated-measures ANOVA. In instances where
this assumption was not satisfied (p < 0.05), the degrees
of freedomwere modified through the Greenhouse–Geisser
correction. Potential influencing factors were evaluated
through univariate analysis (p < 0.05) and subsequently
analysed using multivariate logistic regression to determine
independent predictors of therapeutic effectiveness. A p
value threshold of <0.05 was established to indicate sta-
tistical significance.
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Table 1. General information comparison.
General information Treatment group (n = 63) Control group (n = 63) t/χ2 p

Age (x̄ ± s, years) 31.41 ± 9.62 32.18 ± 10.70 0.768 0.446

Gender (n [%])
Male 24 (38.10) 26 (41.27)

0.133 0.716
Female 39 (61.90) 37 (58.73)

Duration of Illness (x̄ ± s, years) 4.52 ± 1.77 4.33 ± 1.22 0.694 0.489

Education Level (n [%])
Primary school or below 8 (12.70) 10 (15.87)

0.287 0.866Junior high to high school 32 (50.79) 30 (47.62)
College and above 23 (36.51) 23 (36.51)

Marital status (n [%])
Married 12 (19.05) 21 (33.33)

0.698 0.705Unmarried 23 (36.51) 25 (39.68)
Divorced/Widowed 28 (44.44) 17 (26.98)

History of Previous Psychotropic Medication (n [%])
Yes 15 (23.81) 17 (26.98)

0.168 0.682
No 48 (76.19) 46 (73.02)

Concurrent Somatic Disease (n [%])
Yes 9 (14.29) 11 (17.46)

0.238 0.626
No 54 (85.71) 52 (82.54)

Social Support Status (n [%])
Low level 8 (12.70) 9 (14.29)

0.069 0.966Medium level 48 (76.19) 47 (74.60)
High level 7 (11.11) 7 (11.11)

Baseline SCL-90 Somatic Symptom Score 202.37 ± 24.05 199.38 ± 26.79 0.658 0.512
Baseline HAMA Score 27.00 (25.00, 29.00) 27.00 (24.00, 28.00) 2.479 0.115
Baseline HAMD Score 26.10 ± 2.48 25.54 ± 2.71 1.200 0.232
Baseline CGI-SI Score 6.00 (5.00, 6.00) 6.00 (5.00, 6.00) 0.412 0.521
Baseline TESS Score 7.00 (7.00, 9.00) 8.00 (7.00, 9.00) 1.703 0.192

Notes: SCL-90, Symptom Checklist 90; HAMA, Hamilton Anxiety Rating Scale; HAMD, Hamilton Depression Rating Scale; CGI-SI, Clinical
Global Impression-Severity of Illness; TESS, Treatment Emergent Symptom Scale.

Results

General Information Comparison

No significant differences were observed between the
two groups regarding gender, age, duration of illness, mar-
ital status, baseline SCL-90 somatisation score, history of
previous psychotropic medication use, concurrent somatic
diseases, education level and social support status (p >

0.05). This finding suggests that the two groups were com-
parable in terms of baseline characteristics (Table 1).

Comparison of HAMD and HAMA Scores Before and
After Treatment

After treatment, both groups demonstrated a signifi-
cant decrease in the HAMD and HAMA scale scores (p
< 0.05). Furthermore, a comparison of the HAMD and
HAMA scores between the two groups prior to treatment
revealed no significant differences (p > 0.05). At T1,
T2, T3 and T4, the treatment group exhibited significantly
lower HAMD and HAMA scores compared to the control
group (p < 0.01, after Bonferroni correction; Fig. 1). A

repeated-measures ANOVA was performed to assess the
differences in HAMD scores at various time points for both
groups. Mauchly’s sphericity test indicated a violation of
the sphericity assumption for HAMD and HAMA scores
across different time points in the two groups (p < 0.05).
The Greenhouse–Geisser correction results demonstrated
that for HAMA scores, the main effects of group, measure-
ment times and their interaction effects were all significant
(F1 = 35.916, F2 = 657.277, F3 = 6.453, p < 0.05, after
Bonferroni correction). In a similar manner, the analysis of
HAMD scores across various time points in the two groups
revealed significant main effects for both group and mea-
surement times, as well as a significant interaction effect
(F1 = 21.720, F2 = 579.522, F3 = 5.587, p < 0.05, after
Bonferroni correction).

Comparison of SCL-90 Scores

Relative to the baseline (T0), both groups exhibited a
significant reduction in SCL-90 scores at T1, T2, T3 and T4
(p< 0.05). At T0, the SCL-90 scores were not significantly
different between the two groups based on further analy-
sis (p > 0.05). At T1, T2, T3 and T4, the treatment group
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Fig. 1. Contrast between pre-intervention and post-intervention HAMD and HAMA scores. Note: *p < 0.05 (after Bonferroni
correction); (A) HAMA; (B) HAMD; HAMA, Hamilton Anxiety Rating Scale; HAMD, Hamilton Depression Rating Scale.

demonstrated significantly lower SCL-90 scores compared
to the control group (p < 0.05, after Bonferroni correction;
Fig. 2). A repeated-measures ANOVA was conducted to
analyse variations in SCL-90 scores over time between the
two groups. The results of Mauchly’s sphericity test for
SCL-90 scores indicated that the sphericity assumption was
met (p > 0.05), thereby negating the necessity for adjust-
ment using the Greenhouse-Geisser method. Significant
effects were observed for group, measurement times, and
their interaction concerning SCL-90 scores (F1 = 36.917,
F2 = 253.552, F3 = 4.382, p < 0.05, after Bonferroni cor-
rection).

Fig. 2. Pre- and post-treatment SCL-90 score comparison.
Note: *p< 0.05 (after Bonferroni correction); SCL-90, Symptom
Checklist 90.

Comparison of CGI-SI Scores

During the pre-intervention phase, the CGI-SI scores
were similar across groups (p > 0.05). Post-intervention,
the treatment group exhibited significantly lower CGI

scores compared to the control group (p < 0.05, af-
ter Bonferroni correction; Fig. 3). A repeated-measures
ANOVA was utilised to evaluate the CGI-SI scores at var-
ious time points for both groups. The Mauchly’s spheric-
ity test indicated a violation of the sphericity assumption
for CGI-SI scores (p < 0.05). Following correction via
the Greenhouse-Geisser method, the main effects of group,
measurement times and their interaction were all found
to be significant for CGI-SI scores (F1 = 56.900, F2 =
712.770, F3 = 5.467, p< 0.05, post-Bonferroni correction).

Fig. 3. Analysis of CGI-SI scores pre- and post-treatment.
Note: *p < 0.05 (after Bonferroni correction); CGI-SI, Clinical
Global Impression-Severity of Illness.

Clinical Efficacy Assessment

The efficacy of treatment in the treatment group
reached 88.89%, markedly surpassing the control group’s
68.25% (p < 0.05; Table 2).
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Table 2. Evaluation of treatment outcomes (n [%]).
Group Marked improvement Improvement Absence of improvement Effective rate in total

Treatment group (n = 63) 32 (50.79) 24 (38.10) 7 (11.11) 56 (88.89)
Control group (n = 63) 11 (17.46) 32 (50.79) 20 (31.75) 43 (68.25)
p 0.005

Comparison of TESS Scores

Analysis of TESS scores across various treatment
stages for both groups revealed that at each measure-
ment time point, the treatment group exhibited significantly
lower scores compared to the control group (p < 0.05,
after Bonferroni correction; Fig. 4). Repeated-measures
ANOVA was utilised; the results of Mauchly’s sphericity
test for TESS scores indicated that the sphericity assump-
tion was satisfied (p < 0.05). Following correction via
the Greenhouse–Geisser method, the main effects of group
and measurement times, along with their interaction, were
found to be significant for TESS scores (F1 = 102.991, F2 =
98.896, F3 = 3.420, p < 0.05, after Bonferroni correction).

Fig. 4. Analysis of TESS scores pre-treatment and post-
treatment. Note: *p < 0.05 (after Bonferroni correction); TESS,
Treatment Emergent Symptom Scale.

Adverse Reactions

The treatment group exhibited a lower incidence of ad-
verse reactions compared to the control group (p < 0.05),
with the majority being mild, including somnolence, dizzi-
ness, nausea, dry mouth, constipation and anxiety. Patients
exhibited good tolerability, with no serious adverse events
reported, indicating the safety of the combined treatment
(Table 3).

Single Factor Analysis of Clinical Efficacy

The univariate analysis indicated that the ineffective
group had a greater proportion of patients on venlafax-
ine monotherapy, an older average age and lower base-
line HAMA scores (HAMA-T0) compared to the effective
group (p < 0.05; Table 4).

Multivariate Analysis

The clinical efficacy of the patient was assessed as
the dependent variable, categorised as effective (0) or in-
effective (1). The independent variables included the treat-
ment method (venlafaxine treatment = 1, venlafaxine com-
binedwith rTMS treatment = 0), HAMA (T0; original value
input) and age (original value input). Multivariate logis-
tic regression analysis indicated that venlafaxine treatment
(odds ratio [OR] = 3.181, 95% confidence intervals [CI]
[1.184–8.549]) and HAMA (T0) level (OR = 0.784, 95%
CI [0.644–0.954]) were significant factors influencing the
clinical efficacy in patients (p < 0.05; Table 5).

Discussion

SD is a mental disorder characterised by the pres-
ence of somatic symptoms that frequently lead to anxiety
and depression in patients. Additionally, some individu-
als may experience sleep disorders and cognitive decline
[15,16]. Patients exhibit a pronounced preoccupation with
or concern regarding their somatic symptoms [17,18]. Re-
cent years have seen an increase in the incidence of SD, at-
tributed to the combined effects of considerable life burdens
and elevated psychological stress. This trend adversely af-
fects the physical and mental health of patients but imposes
substantial burdens on families and society [17]. Therefore,
exploring effective and safe treatment protocols is a key fo-
cus of clinical research. Venlafaxine effectively and rapidly
alleviates anxiety and depressive symptoms, demonstrating
favourable therapeutic outcomes, minimal side effects and
a high safety profile [19–21]. Venlafaxine inhibits the reup-
take of 5-HT and NE at the synaptic cleft, with additional
inhibitory effects on dopamine reuptake, thereby alleviat-
ing anxiety, depression and somatic discomfort in patients
[22,23]. rTMS is a novel non-invasive and painless ther-
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Table 3. Adverse reactions (n [%]).
Group Somnolence Dizziness Nausea Dry mouth Constipation Anxiety Total incidence

Treatment group (n = 63) 1 (1.58) 2 (3.17) 3 (4.76) 4 (6.35) 2 (3.17) 0 (0.00) 12 (19.05)
Control group (n = 63) 4 (6.35) 5 (7.94) 4 (6.35) 5 (7.94) 0 (0.00) 4 (6.35) 23 (36.51)
χ2 4.787
p 0.029

Table 4. Single-factor analysis of clinical efficacy.
Factor Ineffective group (n = 27) Effective group (n = 99) t/χ2 p

Age (x̄ ± s, years) 35.41 ± 11.23 30.83 ± 9.65 2.109 0.037

Sexuality (n [%])
Male 11 (40.74) 42 (42.42)

0.025 0.875
Female 16 (59.26) 57 (57.58)

Course of disease (x̄ ± s, years) 4.27 ± 1.33 4.47 ± 1.57 0.582 0.561

Marriage (n [%])
Wedlock 8 (29.63) 25 (25.26)

0.575 0.750Non-married 11 (40.74) 37 (37.37)
Divorced/widowed 8 (29.63) 37 (37.37)

Treatment (n [%])
Venlafaxine treatment 20 (74.07) 43 (43.43)

7.966 0.005
Venlafaxine combined with rTMS treatment 7 (25.93) 56 (56.57)

HAMA/score

T0 (M [Q1, Q3]) 26.00 (24.00, 28.00) 27.00 (25.00, 29.00) 6.749 0.009
T1 (M [Q1, Q3]) 24.00 (22.00, 26.00) 23.00 (21.00, 25.00) 3.476 0.062
T2 (x̄ ± s) 18.04 ± 4.94 18.40 ± 4.73 0.354 0.724
T3 (x̄ ± s) 13.48 ± 4.07 11.89 ± 3.74 1.923 0.075
T4 (M [Q1, Q3]) 9.00 (7.00, 11.00) 8.00 (7.00, 10.00) 1.852 0.173

HAMD/score

T0 (x̄ ± s) 25.56 ± 2.65 25.89 ± 2.60 0.588 0.557
T1 (x̄ ± s) 22.19 ± 4.78 21.77 ± 3.74 0.483 0.630
T2 (x̄ ± s) 16.67 ± 3.03 15.88 ± 2.96 1.220 0.225
T3 (x̄ ± s) 13.19 ± 3.73 12.13 ± 3.93 0.747 0.456
T4 (M [Q1, Q3]) 9.00 (7.00, 11.00) 9.00 (7.00, 12.00) 0.316 0.574

CGI-SI/score (M [Q1, Q3])

T0 6.00 (5.00, 6.00) 6.00 (5.00, 6.00) 0.235 0.628
T1 4.00 (4.00, 5.00) 4.00 (4.00, 5.00) 0.102 0.749
T2 3.00 (3.00, 4.00) 3.00 (3.00, 4.00) 0.602 0.438
T3 3.00 (2.00, 3.00) 2.00 (2.00, 3.00) 1.651 0.199
T4 2.00 (1.50, 2.00) 2.00 (1.00, 2.00) 0.542 0.462

TESS/score (M [Q1, Q3])

T0 8.00 (7.00, 9.00) 8.00 (7.00, 9.00) 1.233 0.269
T1 5.00 (4.00, 6.00) 5.00 (3.00, 6.00) 1.236 0.266
T2 7.00 (6.00, 8.00) 7.00 (5.00, 7.00) 2.215 0.137
T3 6.00 (5.00, 7.00) 6.00 (5.00, 6.00) 0.502 0.479
T4 5.00 (5.00, 6.00) 5.00 (4.00, 6.00) 0.860 0.354

Notes: T0: Baseline; T1, T2, T3, T4: 1, 2, 4 and 6 weeks after treatment initiation, respectively. HAMA, Hamilton Anxiety Rating Scale; HAMD,
Hamilton Depression Rating Scale; CGI-SI, Clinical Global Impression-Severity of Illness; TESS, Treatment Emergent Symptom Scale; rTMS,
repetitive transcranial magnetic stimulation.

Table 5. Multi-factor analysis.
Factor B SE Wald/χ2 p OR 95% CI

Treatment/venlafaxine treatment 1.157 0. 504 5.265 0.022 3.181 1.184–8.549
HAMA/T0 –0.243 0.100 5.881 0.015 0.784 0.644–0.954
Constant 2.879 2.723 1.118 0.290 17.803

Note: Adjust age as a covariate. HAMA, Hamilton Anxiety Rating Scale.
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apeutic approach that targets specific regions of the cere-
bral cortex usingmagnetic signals. Thismethod depolarises
neuronal cells, induces the generation of electrical currents,
enhances neuronal activity and ultimately fulfills therapeu-
tic objectives [7]. In this study, the application of rTMS
in conjunction with venlafaxine for the treatment of SD re-
sulted in a total effective rate of 88.89% in the intervention
group, which was significantly higher than the 68.25% ob-
served in the group receiving venlafaxine alone (p< 0.05).
The findings suggest that the combination of rTMS and ven-
lafaxine is more effective for treating SD compared to ven-
lafaxine alone.

This study found that the HAMD, HAMA and SCL-
90 scores of both groups significantly decreased post-
treatment, indicating that venlafaxine effectively improves
depressive, anxious and somatic symptoms, demonstrating
its efficacy in treating somatoform disorders. The analysis
indicates that the combined treatment protocol utilises ven-
lafaxine to inhibit 5-HT reuptake, which enhances the ac-
tivity and duration of various neurotransmitters, leading to
a sustained increase in neuronal excitability. The adjunc-
tive use of rTMS can quickly modulate nerve cell action
potentials in the short term, facilitating the activation of ex-
citability in specific cortical areas of the brain, thereby al-
lowing them to autonomously engage in emotional regula-
tion. Magnetic stimulation facilitates positive alterations in
cerebral blood flow and neural tissue, contributing to the
repair of the nervous system and enhancement of cogni-
tive and neural functions, aligning with findings from prior
studies [23,24]. These consistent findings offer significant
insights for future clinical practice. Some studies suggest
that for patients experiencing dominant somatic discomfort,
monotherapy with antidepressants is ineffective [25,26],
and adverse drug reactions frequently result in treatment
discontinuation. Therefore, patients are more likely to ac-
cept non-pharmacological treatments.

The pathogenesis of somatoform disorders may be
associated with alterations in the body’s 5-HT levels and
its receptors [27]. rTMS is a painless and non-invasive
therapeutic approach that has demonstrated improvements
in cognitive functions [28,29] and enhanced therapeutic
efficacy, addressing the limitations of pharmacotherapy.
rTMS can influence local cortical function by adjusting its
stimulation frequency to induce either excitation or inhibi-
tion. Clinical studies [9,30] have demonstrated that low-
frequency rTMS reduces neuronal activity levels, whereas
high-frequency rTMS increases them. The mechanism
of action of rTMS directly influences prefrontal cortical
function and indirectly affects subcortical structures within
anxiety-related neural circuits, thereby balancing emotional
regulation within the circuit. This method aids in regulating

abnormal neural circuit activity linked to specific psychi-
atric disorders [31,32]. Recent studies have confirmed that
rTMS canmodulate 5-HT levels [33,34], indicating that this
intervention may serve as a foundational approach for treat-
ing somatoform disorders. This study utilised a combina-
tion of venlafaxine and rTMS for the treatment of somato-
form disorders. Comparison of the HAMA and HAMD
scores between the two groups at T0, T1, T2, T3 and T4
indicated a decline in scores for both groups after 6 weeks
of treatment. The treatment group demonstrated a more sig-
nificant reduction compared to the comparison group. The
mechanism suggests that rTMS enhances cortical excitabil-
ity and restores functional asymmetry between the left and
right hemispheres of the brain, leading to improvements in
depression, anxiety and chronic pain [35,36].

The study indicated that the treatment group showed a
significant reduction in SCL-90 scores from T0, with sta-
tistically significant differences noted when compared to
the control group. This can be ascribed to the synergis-
tic effectiveness of rTMS and venlafaxine in rapidly alle-
viating symptoms. Venlafaxine demonstrates fundamental
anti-anxiety and antidepressant properties through the rapid
elevation of 5-HT and NE levels. Additionally, rTMS has
the capacity to inhibit hyperactive neural circuits within the
prefrontal cortex. The integration of the two can effectively
alleviate symptoms of anxiety and depression by regulating
emotional homeostasis. Furthermore, rTMS directly mod-
ulates brain regions associated with somatosensory per-
ception, including the insula and anterior cingulate cortex
[30,37]. This addresses abnormal processing of somatosen-
sory signals and, along with the indirect decrease in sensi-
tivity to somatic symptoms resulting from enhanced mood,
provides significant relief from somatic discomfort via two
mechanisms: neural circuit regulation and symptom per-
ception [35]. Moreover, the present study assessed adverse
reactions to pharmacotherapy in both groups. The find-
ings demonstrated that the adverse reactions were mild and
manageable, with spontaneous relief occurring as patients
acclimated to the medications. Venlafaxine exhibits min-
imal to negligible affinity for muscarinic cholinergic, his-
tamine H1 or adrenergic α1 receptors, thereby enhancing
its favorable side-effect profile and overall safety [38,39].
Post-treatment, the TESS scores for the treatment group at
each time point were lower than those of the control group,
suggesting that rTMS combined with venlafaxine demon-
strated superior safety and tolerance in addressing SD. The
TESS scores for both groups at T2 were marginally in-
creased relative to those at T1 likely because T2 was the
early stage of treatment, where the dosage of venlafaxine
was increased from 75 mg/day to 150 mg/day within the
first week of treatment. Patients may not completely accli-
mate to the increased dosage at T2, leading to a mild ex-
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acerbation of drug-related adverse effects, including nau-
sea and drowsiness. Patients’ awareness of physical dis-
comfort remains significant, leading to an increased likeli-
hood of subjective reporting of adverse reactions. The total
incidence of adverse reactions in the treatment group was
considerably reduced likely because of the synergistic ef-
fect of rTMS. This intervention effectively alleviates anx-
iety symptoms and aids patients in diminishing their focus
on physical symptoms, thereby rapidly decreasing physical
discomfort.

This study categorised patients into ineffective and ef-
fective groups based on post-treatment outcomes to investi-
gate the specific factors influencing clinical efficacy. Uni-
variate analysis revealed that the ineffective group had a
greater proportion of patients on venlafaxine monotherapy,
were older and presentedwith lower baselineHAMAscores
(HAMA-T0) than the effective group (p < 0.05). Multi-
variate logistic regression analysis identified venlafaxine
monotherapy and baseline HAMA score (HAMA-T0) as
significant factors affecting clinical efficacy (p < 0.05).
The combination of venlafaxine and rTMS demonstrates
higher efficacy in alleviating symptoms in patients with SD
than venlafaxine administered alone. The combined treat-
ment likely enhances the efficacy of venlafaxine through
rTMS neuromodulation and mitigates the side effects as-
sociated with monotherapy. For patients exhibiting mild
anxiety symptoms, the combined treatment may effectively
augment the antidepressant and anti-anxiety effects through
synergistic mechanisms. The non-invasive neuromodula-
tion of rTMS may facilitate the recovery of brain func-
tion, thereby enhancing the overall treatment efficacy. This
study demonstrates the potential therapeutic effects of ven-
lafaxine combined with 15 Hz rTMS for SD. However, its
findings are constrained by a small sample size and the
lack of placebo control groups (venlafaxine + placebo and
sham rTMS + venlafaxine). This complicates the ability to
accurately differentiate the genuine therapeutic effects of
rTMS from placebo effects. The absence of comparisons
with varying rTMS frequencies and sham stimulation may
compromise the validity of the results. Future research will
utilise a double-blind randomised controlled design to com-
pare true and sham rTMS, increase the sample size and pro-
long the follow-up period to strengthen the evidence base.

Conclusion

This study compared the efficacy and safety of rTMS
combined with venlafaxine against venlafaxine alone in the
treatment of SD. The combined therapy was more effec-
tive and safe than monotherapy and thus recommended for
clinical application. Age, treatment modality and baseline

HAMA (T0) were found to be critical factors affecting ef-
ficacy. Clinicians applying this combined regimen must
consider patient age and baseline anxiety level (HAMA-T0)
when evaluating treatment response. This approach empha-
sises the importance of efficacy monitoring and individu-
alised adjustments for older patients or those with elevated
anxiety levels to improve therapeutic outcomes and patient
adherence.

Availability of Data and Materials

All experimental data included in this study can be ob-
tained by contacting the corresponding author if needed.

Author Contributions

SLW conducted the study, collected and analyzed the
data, and drafted the manuscript; JL supervised quality con-
trol, verified the data, and revised key intellectual content;
YL organized the data and performed statistical process-
ing; LW conceived the study, designed the experiments, and
provided final academic revision. All authors critically re-
viewed the manuscript, read and approved the final version,
and agreed to be accountable for the accuracy and integrity
of the entire work.

Ethics Approval and Consent to Participate

This study obtained ethical approval from the Ethics
Committee of the Third People’s Hospital of Yichun
(No.202401) and conducted in strict accordance with the
ethical principles of the Declaration of Helsinki. All par-
ticipants provided written informed consent prior to enrol-
ment; for patients with impaired decision-making capacity
due to severe symptoms, consent was obtained from their
legally authorized representatives.

Acknowledgment

Not applicable.

Funding

This work was supported by the following grant: Sci-
ence and Technology Plan of Jiangxi Provincial Health
Commission (SKJP220235023).

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


Liang Wen, et al. Clinical Study on the Treatment of Somatisation Disorder With Repetitive Transcranial Magnetic Stimulation
Combined With Venlafaxine

Liang Wen, et al. Clinical Study on the Treatment of Somatisation Disorder With Repetitive Transcranial Magnetic Stimulation
Combined With Venlafaxine

Liang Wen, et al. Clinical Study on the Treatment of Somatisation Disorder With Repetitive Transcranial Magnetic Stimulation
Combined With Venlafaxine

Actas Esp Psiquiatr 2025;53(6):1176–1186. https://doi.org/10.62641/aep.v53i6.2041 | ISSN:1578-2735
© 2025 The Author(s). This is an open access article under the CC BY 4.0 license.

1185

Conflict of Interest

The authors declare no conflict of interest.

References

[1] Oyama O, Paltoo C, Greengold J. Somatoform disorders. American
Family Physician. 2007; 76: 1333–1338.

[2] Yahya AS, Khawaja S. Electroconvulsive Therapy as a Treatment for
Somatization Disorder. The Primary Care Companion for CNS Dis-
orders. 2021; 23: 20r02807. https://doi.org/10.4088/PCC.20r02807.

[3] Wu CS, Chen TT, Liao SC, Huang WC, Huang WL. Clinical out-
comes, medical costs, and medication usage patterns of different
somatic symptom disorders and functional somatic syndromes: a
population-based study in Taiwan. Psychological Medicine. 2024;
54: 1452–1460. https://doi.org/10.1017/S0033291723003355.

[4] Nambiar VK, Parvathy J, Philip TM, Abhijith K, Sreeni S, Pan-
icker NK, et al. Fluoxetine or Venlafaxine for Early Post Stroke De-
pression. Neurology India. 2022; 70: 2407–2410. https://doi.org/10.
4103/0028-3886.364069.

[5] Terao I, Kodama W. Effectiveness of personalized repetitive tran-
scranial magnetic stimulation for major depressive disorder: A sys-
tematic review and meta-analysis of randomized active-controlled
trials. Journal of Affective Disorders. 2025; 381: 275–280. https:
//doi.org/10.1016/j.jad.2025.04.028.

[6] Xie Y, He Y, Guan M, Wang Z, Zhou G, Ma Z, et al. Low-frequency
rTMS treatment alters the topographical organization of functional
brain networks in schizophrenia patients with auditory verbal hallu-
cination. Psychiatry Research. 2022; 309: 114393. https://doi.org/
10.1016/j.psychres.2022.114393.

[7] Lin Y, Jiang WJ, Shan PY, Lu M, Wang T, Li RH, et al. The role
of repetitive transcranial magnetic stimulation (rTMS) in the treat-
ment of cognitive impairment in patients with Alzheimer’s disease:
A systematic review and meta-analysis. Journal of the Neurological
Sciences. 2019; 398: 184–191. https://doi.org/10.1016/j.jns.2019.
01.038.

[8] Janca A, Ustün TB, Early TS, Sartorius N. The ICD-10 symptom
checklist: a companion to the ICD-10 classification of mental and
behavioural disorders. Social Psychiatry and Psychiatric Epidemiol-
ogy. 1993; 28: 239–242. https://doi.org/10.1007/BF00788743.

[9] Kumar N, Singal P, Chakladar A. Novel intervention of high-
frequency repetitive transcranial magnetic stimulation in patients
with somatic symptom disorder and its safety and outcome. Indian
Journal of Psychiatry. 2023; 65: 887–891. https://doi.org/10.4103/
indianjpsychiatry.indianjpsychiatry_65_23.

[10] Dang W, Xu Y, Ji J, Wang K, Zhao S, Yu B, et al. Study of the SCL-
90 Scale and Changes in the Chinese Norms. Frontiers in Psychiatry.
2021; 11: 524395. https://doi.org/10.3389/fpsyt.2020.524395.

[11] Rabinowitz J, Williams JBW, Hefting N, Anderson A, Brown B,
Fu DJ, et al. Consistency checks to improve measurement with the
Hamilton Rating Scale for Anxiety (HAM-A). Journal of Affective
Disorders. 2023; 325: 429–436. https://doi.org/10.1016/j.jad.2023.
01.029.

[12] HAMILTONM. A rating scale for depression. Journal of Neurology,
Neurosurgery, and Psychiatry. 1960; 23: 56–62. https://doi.org/10.
1136/jnnp.23.1.56.

[13] Busner J, Targum SD. The clinical global impressions scale: apply-
ing a research tool in clinical practice. Psychiatry. 2007; 4: 28–37.

[14] Gu Y, Peng H, Dai J, Gao H, Yang X, Sheng J, et al. Evaluation of
paliperidone on social function in patients with chronic schizophre-
nia. General Psychiatry. 2018; 31: e000011. https://doi.org/10.1136/
gpsych-2018-000011.

[15] Cikrikcili U, Altıntaş H. Comparison of death anxiety symptoms
between generalized anxiety disorder and somatization disorder in
geriatric patients attending a psychiatric outpatient clinic for the
first time. Journal of Psychiatric Research. 2024; 176: 93–97. https:
//doi.org/10.1016/j.jpsychires.2024.05.016.

[16] Karvonen JT, Läksy K, Räsänen S. Somatization disorder - an over-
diagnosed but underestimated illness. Duodecim. 2016; 132: 219–
225. (In Finnish)

[17] Dunphy L, Penna M, El-Kafsi J. Somatic symptom disorder: a di-
agnostic dilemma. BMJ Case Reports. 2019; 12: e231550. https:
//doi.org/10.1136/bcr-2019-231550.

[18] Agarwal V, Nischal A, Praharaj SK, Menon V, Kar SK. Clinical
Practice Guideline: Psychotherapies for Somatoform Disorders. In-
dian Journal of Psychiatry. 2020; 62: S263–S271. https://doi.org/10.
4103/psychiatry.IndianJPsychiatry_775_19.

[19] de Montigny C, Silverstone PH, Debonnel G, Blier P, Bak-
ish D. Venlafaxine in treatment-resistant major depression: a
Canadian multicenter, open-label trial. Journal of Clinical Psy-
chopharmacology. 1999; 19: 401–406. https://doi.org/10.1097/
00004714-199910000-00003.

[20] Gündüz Ş, Kandeğer A, Selvi Y. Comparison of venlafaxine alone
versus venlafaxine plus late partial sleep deprivation therapy com-
bination for major depressive disorder. Chronobiology Interna-
tional. 2021; 38: 378–386. https://doi.org/10.1080/07420528.2020.
1842753.

[21] Katzman M. Venlafaxine in the treatment of anxiety disorders. Ex-
pert Review of Neurotherapeutics. 2004; 4: 371–381. https://doi.or
g/10.1586/14737175.4.3.371.

[22] Daniels S, El Mansari M, Blier P. AMPA receptors modulate en-
hanced dopamine neuronal activity induced by the combined ad-
ministration of venlafaxine and brexpiprazole. Neuropsychopharma-
cology: Official Publication of the American College of Neuropsy-
chopharmacology. 2024; 49: 2042–2051. https://doi.org/10.1038/
s41386-024-01958-4.

[23] Brunoni AR, Chaimani A, Moffa AH, Razza LB, Gattaz WF,
Daskalakis ZJ, et al. Repetitive Transcranial Magnetic Stimulation
for the Acute Treatment of Major Depressive Episodes: A System-
atic Review With Network Meta-analysis. JAMA Psychiatry. 2017;
74: 143–152. https://doi.org/10.1001/jamapsychiatry.2016.3644.

[24] d’Errico P, Früholz I, Meyer-LuehmannM, Vlachos A. Neuroprotec-
tive and plasticity promoting effects of repetitive transcranial mag-
netic stimulation (rTMS): A role for microglia. Brain Stimulation.
2025; 18: 810–821. https://doi.org/10.1016/j.brs.2025.03.012.

[25] Wu J, Wang T, Jiang X. Evaluating the Therapeutic Efficacy of
rTMS Combined with Low-Dose Antipsychotic Medication in So-
matic Symptom Disorder. Neuropsychiatric Disease and Treatment.
2025; 21: 1315–1324. https://doi.org/10.2147/NDT.S518025.

[26] Henningsen P.Management of somatic symptom disorder. Dialogues
in Clinical Neuroscience. 2018; 20: 23–31. https://doi.org/10.31887/
DCNS.2018.20.1/phenningsen.

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.4088/PCC.20r02807
https://doi.org/10.1017/S0033291723003355
https://doi.org/10.4103/0028-3886.364069
https://doi.org/10.4103/0028-3886.364069
https://doi.org/10.1016/j.jad.2025.04.028
https://doi.org/10.1016/j.jad.2025.04.028
https://doi.org/10.1016/j.psychres.2022.114393
https://doi.org/10.1016/j.psychres.2022.114393
https://doi.org/10.1016/j.jns.2019.01.038
https://doi.org/10.1016/j.jns.2019.01.038
https://doi.org/10.1007/BF00788743
https://doi.org/10.4103/indianjpsychiatry.indianjpsychiatry_65_23
https://doi.org/10.4103/indianjpsychiatry.indianjpsychiatry_65_23
https://doi.org/10.3389/fpsyt.2020.524395
https://doi.org/10.1016/j.jad.2023.01.029
https://doi.org/10.1016/j.jad.2023.01.029
https://doi.org/10.1136/jnnp.23.1.56
https://doi.org/10.1136/jnnp.23.1.56
https://doi.org/10.1136/gpsych-2018-000011
https://doi.org/10.1136/gpsych-2018-000011
https://doi.org/10.1016/j.jpsychires.2024.05.016
https://doi.org/10.1016/j.jpsychires.2024.05.016
https://doi.org/10.1136/bcr-2019-231550
https://doi.org/10.1136/bcr-2019-231550
https://doi.org/10.4103/psychiatry.IndianJPsychiatry_775_19
https://doi.org/10.4103/psychiatry.IndianJPsychiatry_775_19
https://doi.org/10.1097/00004714-199910000-00003
https://doi.org/10.1097/00004714-199910000-00003
https://doi.org/10.1080/07420528.2020.1842753
https://doi.org/10.1080/07420528.2020.1842753
https://doi.org/10.1586/14737175.4.3.371
https://doi.org/10.1586/14737175.4.3.371
https://doi.org/10.1038/s41386-024-01958-4
https://doi.org/10.1038/s41386-024-01958-4
https://doi.org/10.1001/jamapsychiatry.2016.3644
https://doi.org/10.1016/j.brs.2025.03.012
https://doi.org/10.2147/NDT.S518025
https://doi.org/10.31887/DCNS.2018.20.1/phenningsen
https://doi.org/10.31887/DCNS.2018.20.1/phenningsen


Liang Wen, et al. Clinical Study on the Treatment of Somatisation Disorder With Repetitive Transcranial Magnetic Stimulation
Combined With Venlafaxine

Liang Wen, et al. Clinical Study on the Treatment of Somatisation Disorder With Repetitive Transcranial Magnetic Stimulation
Combined With Venlafaxine

Liang Wen, et al. Clinical Study on the Treatment of Somatisation Disorder With Repetitive Transcranial Magnetic Stimulation
Combined With Venlafaxine

1186 Actas Esp Psiquiatr 2025;53(6):1176–1186. https://doi.org/10.62641/aep.v53i6.2041 | ISSN:1578-2735
© 2025 The Author(s). This is an open access article under the CC BY 4.0 license.

[27] Belous AR, Rammamoorthy S, Blakely RD, Factor MI, Dupin AM,
Katasonov AB, et al. The status of serotonin protein – a serotonin
transporter in thrombocytes in patients with somatoform disorders.
Zhurnal Nevrologii I Psikhiatrii Imeni S.S. Korsakova. 1999; 99:
32–35. (In Russian)

[28] Chou YH, Ton That V, Sundman M. A systematic review and meta-
analysis of rTMS effects on cognitive enhancement in mild cognitive
impairment and Alzheimer’s disease. Neurobiology of Aging. 2020;
86: 1–10. https://doi.org/10.1016/j.neurobiolaging.2019.08.020.

[29] Miller A, Allen RJ, JumaAA, Chowdhury R, BurkeMR. Does repet-
itive transcranial magnetic stimulation improve cognitive function
in age-related neurodegenerative diseases? A systematic review and
meta-analysis. International Journal of Geriatric Psychiatry. 2023;
38: e5974. https://doi.org/10.1002/gps.5974.

[30] Lefaucheur JP, Aleman A, Baeken C, Benninger DH, Brunelin J, Di
Lazzaro V, et al. Evidence-based guidelines on the therapeutic use
of repetitive transcranial magnetic stimulation (rTMS): An update
(2014-2018). Clinical Neurophysiology. 2020; 131: 474–528. https:
//doi.org/10.1016/j.clinph.2019.11.002.

[31] Speer AM, Benson BE, Kimbrell TK, Wassermann EM, Willis MW,
Herscovitch P, et al. Opposite effects of high and low frequency
rTMS on mood in depressed patients: relationship to baseline cere-
bral activity on PET. Journal of Affective Disorders. 2009; 115:
386–394. https://doi.org/10.1016/j.jad.2008.10.006.

[32] Nahas Z, Lomarev M, Roberts DR, Shastri A, Lorberbaum JP,
Teneback C, et al. Unilateral left prefrontal transcranial magnetic
stimulation (TMS) produces intensity-dependent bilateral effects as
measured by interleaved BOLD fMRI. Biological Psychiatry. 2001;
50: 712–720. https://doi.org/10.1016/s0006-3223(01)01199-4.

[33] Gur E, Lerer B, van deKar LD, NewmanME. Chronic rTMS induces

subsensitivity of post-synaptic 5-HT1A receptors in rat hypothala-
mus. The International Journal of Neuropsychopharmacology. 2004;
7: 335–340. https://doi.org/10.1017/S1461145703003985.

[34] Prasko J, Záleský R, Bares M, Horácek J, Kopecek M, Novák T, et
al. The effect of repetitive transcranial magnetic stimulation (rTMS)
add on serotonin reuptake inhibitors in patients with panic disorder: a
randomized, double blind sham controlled study. Neuro Endocrinol-
ogy Letters. 2007; 28: 33–38.

[35] Cheng JK. Repetitive transcranial magnetic stimulation–an alterna-
tive treatment for chronic refractory pain. Acta Anaesthesiologica
Taiwanica. 2013; 51: 51–52. https://doi.org/10.1016/j.aat.2013.06.
008.

[36] Ping L, Chu Z, Zhou B, Sun D, Chu J, Xu J, et al. Structural alter-
ations after repetitive transcranial magnetic stimulation in depression
and the link to neurotransmitter profiles. Asian Journal of Psychiatry.
2025; 107: 104445. https://doi.org/10.1016/j.ajp.2025.104445.

[37] Lefaucheur JP, André-Obadia N, Antal A, Ayache SS, Baeken C,
Benninger DH, et al. Evidence-based guidelines on the therapeutic
use of repetitive transcranial magnetic stimulation (rTMS). Clinical
Neurophysiology: Official Journal of the International Federation of
Clinical Neurophysiology. 2014; 125: 2150–2206. https://doi.org/
10.1016/j.clinph.2014.05.021.

[38] Wellington K, Perry CM. Venlafaxine extended-release: a review of
its use in the management of major depression. CNS Drugs. 2001;
15: 643–669. https://doi.org/10.2165/00023210-200115080-00007.

[39] Bymaster FP, Dreshfield-Ahmad LJ, Threlkeld PG, Shaw JL,
Thompson L, Nelson DL, et al. Comparative affinity of duloxe-
tine and venlafaxine for serotonin and norepinephrine transporters
in vitro and in vivo, human serotonin receptor subtypes, and other
neuronal receptors. Neuropsychopharmacology. 2001; 25: 871–880.
https://doi.org/10.1016/S0893-133X(01)00298-6.

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.neurobiolaging.2019.08.020
https://doi.org/10.1002/gps.5974
https://doi.org/10.1016/j.clinph.2019.11.002
https://doi.org/10.1016/j.clinph.2019.11.002
https://doi.org/10.1016/j.jad.2008.10.006
https://doi.org/10.1016/s0006-3223(01)01199-4
https://doi.org/10.1017/S1461145703003985
https://doi.org/10.1016/j.aat.2013.06.008
https://doi.org/10.1016/j.aat.2013.06.008
https://doi.org/10.1016/j.ajp.2025.104445
https://doi.org/10.1016/j.clinph.2014.05.021
https://doi.org/10.1016/j.clinph.2014.05.021
https://doi.org/10.2165/00023210-200115080-00007
https://doi.org/10.1016/S0893-133X(01)00298-6

	Abstract
	Keywords
	Introduction
	Materials and Methods
	Materials
	Treatment Methods
	Assessment Indicators
	Statistical Analysis

	Results
	General Information Comparison 
	Comparison of HAMD and HAMA Scores Before and After Treatment
	Comparison of SCL-90 Scores
	Comparison of CGI-SI Scores
	Clinical Efficacy Assessment
	Comparison of TESS Scores
	Adverse Reactions
	Single Factor Analysis of Clinical Efficacy 
	Multivariate Analysis 

	Discussion
	Conclusion
	Availability of Data and Materials
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgment
	Funding
	Conflict of Interest

