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Background

Male Sexual Dysfunction (MSD), comprising erectile dysfunction (ED), premature ejaculation, and hypoactive sexual desire disorder, exhibits an age-related prevalence affecting 50% of males beyond their fourth decade. Epidemiological studies demonstrate ED prevalence rates of 79.4% in general clinical populations. Beyond physiological manifestations, MSD with comorbid anxiety and depression exerts profound psychosocial impacts, potentially exacerbating pre-existing mental health conditions and impairing interpersonal relationships. Emerging evidence suggests Chinese Herbal Medicine (CHM) may offer therapeutic potential for addressing this clinical intersection. Therefore, this study will perform a systematic review and meta-analysis to assess the efficacy of various CHM interventions for MSD patients with comorbid anxiety and depression.





Methods

This study will systematically search four Chinese databases (China National Knowledge Infrastructure, Wanfang Database, China Biomedical Database, and VIP Database) and four international databases (PubMed, Web of Science, EMBASE, and Cochrane Library). Randomized controlled trials (RCTs) investigating CHM interventions for MSD with comorbid anxiety and depression will be identified. The retrieved studies will undergo rigorous screening and quality assessment using standardized tools.





Results

The findings of this investigation will establish an evidence-based foundation for optimizing CHM therapeutic protocols in managing MSD with comorbid anxiety and depression.





Conclusions

This investigation will synthesize evidence-based data to evaluate therapeutic outcomes of various CHM modalities for MSD with comorbid anxiety and depression. Through comparative effectiveness analyses, the study aims to establish hierarchical treatment recommendations, enabling clinicians to optimize intervention strategies and facilitate personalized treatment selection in clinical practice.





Clinical trial registration

https://www.crd.york.ac.uk/prospero, identifier CRD420250652254
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1 Introduction

Male Sexual Dysfunction (MSD) encompasses a range of conditions that impair male sexual function, including erectile dysfunction (ED), premature ejaculation (PE), and hypoactive sexual desire disorder (1). For men, ED and PE are the two most prevalent subtypes of male sexual dysfunction, with clinical presentations typically categorized as primary or secondary (2). ED is defined as the persistent inability of the penis to achieve or maintain an erection sufficient for satisfactory sexual activity. Based on etiological differences, ED can be categorized into three types: psychogenic ED, organic ED, and mixed ED (3, 4). PE can be defined as ejaculation that almost always occurs within approximately one minute of vaginal penetration since the first sexual intercourse (primary premature ejaculation), or a marked reduction in intravaginal latency time (IELT) to less than three minutes, typically due to a previous absence of such issues (secondary premature ejaculation) (5). The prevalence of MSD increases with age; approximately 50% of men over the age of 40 experience varying degrees of sexual dysfunction (6). The Massachusetts Male Aging Study (MMAS) reported that among men aged 40 to 70 in the Boston area, the overall prevalence of ED was 52%, with 50% to 60% of cases attributed to penile vascular dysfunction and 16% to 78% linked to mental health disorders (7–10).The overall incidence of PE is estimated to be between 20% and 30% (11), with 36% to 63% classified as primary premature ejaculation and 16% to 28% as secondary premature ejaculation (12, 13). Beyond its impact on physical health, MSD significantly affects mental well-being and interpersonal relationships, potentially exacerbating psychological issues such as anxiety and depression (14). The pathophysiological mechanisms underlying MSD are multifaceted, encompassing neurological, vascular, endocrine, and psychological factors. ED is commonly associated with inadequate penile blood flow, which may result from cardiovascular conditions such as atherosclerosis, diabetes mellitus, or hypertension (15). Endocrine dysregulation in patients with diabetes not only impairs testosterone synthesis but may also exacerbate ED by compromising vascular endothelial function (16). Research indicates that the prevalence of sexual dysfunction in individuals with anxiety disorders is significantly higher compared to the general population, and elevated anxiety levels are strongly associated with reduced sexual satisfaction (17). Furthermore, lifestyle factors such as smoking, excessive alcohol consumption, and physical inactivity can also adversely affect sexual function (18). Research indicates that sexual dysfunction is closely associated with anxiety and depression, forming a complex interrelationship that often traps patients in a vicious cycle. Anxiety and depression not only exacerbate the symptoms of sexual dysfunction but can also lead to avoidance of sexual activities, thereby further increasing the psychological burden on patients (19, 20). There is a significant association between depression and sexual dysfunction, particularly among male patients, where the prevalence of depression can reach up to 60% or higher (21, 22). Therefore, it is imperative to accord increased attention to anxiety and depression in the context of MSD.

Currently, the treatment options for MSD primarily include pharmacotherapy, psychotherapeutic interventions, and lifestyle modifications. In drug therapy, phosphodiesterase-5 inhibitors (PDE5Is) represent the first-line therapy for ED, while selective serotonin reuptake inhibitors (SSRIs) are primarily used for managing PE (23, 24). To date, four drugs have been approved by both the FDA and EMA: Sildenafil, Tadalafil, Vardenafil, and Avanafil. The therapeutic efficacy of these agents has been thoroughly validated. PDE5Is enhance NO-mediated vascular smooth muscle relaxation and promote increased blood flow and erection maintenance by inhibiting PDE5 enzyme activity and reducing cGMP degradation in the penile corpus cavernosum. Selective PDE5 inhibitors are effective agents for promoting penile erection, with their primary role being to support erection maintenance rather than directly induce erection onset (23). SSRIs are a class of antidepressants. Clinical observations have revealed their ability to prolong Intravaginal Ejaculation Latency Time (IELT), leading to their widespread use in the treatment of PE. Common SSRIs include dapoxetine hydrochloride, paroxetine, sertraline, and fluoxetine. These agents function by binding to and inhibiting 5-HT reuptake receptors on the presynaptic membrane, thereby increasing the concentration of 5-HT in the synaptic cleft. This process desensitizes 5-HT1A and 5-HT1B receptors, ultimately contributing to the prolongation of IELT and aiding in the management of PE (25, 26). It is worth noting that existing studies have explored the application of PDE5i in the treatment of PE, indicating that PDE5i may exert therapeutic effects through multiple mechanisms. These include alleviating sexual anxiety, reducing sympathetic nerve excitation, and promoting the dilation of smooth muscles in the vas deferens and seminal vesicles, all of which potentially contribute to delaying ejaculation (25, 27). However, while these medications can improve MSD symptoms to some extent, their efficacy in addressing concomitant psychological issues such as anxiety and depression is limited (28). It is worrying that common adverse reactions of SSRI drugs include fatigue, nausea, diarrhea and excessive sweating; while PDE5i drugs may cause discomfort such as headache, indigestion, vision problems and myalgia (26, 29). In addition, due to the high cost of treatment and limited efficacy, many patients eventually choose to discontinue treatment (23, 30). In psychological therapy interventions, a comprehensive analysis and evaluation of the psychological issues present in patients with ED and PE should be performed. By alleviating their inner fears and reducing anxiety and depressive symptoms, patients can be assisted in confronting their sexual dysfunction. The primary goal of psychological therapy is to eliminate fear, anxiety, and depression related to sexual activity while fostering effective communication between patients and their partners. Furthermore, sexual psychological therapy may be combined with behavioral techniques, such as the “start-stop” method and the “squeeze” technique (2, 31). The most critical aspect is the adjustment of lifestyle. Patients should conduct self-health management under medical supervision and maintain long-term treatment adherence. Specifically, establishing regular living habits and adhering to a consistent medication schedule are crucial for effective disease management. Treatment plans should be tailored as much as possible to individual patient needs. For instance, during the early stages of treatment or in cases of severe symptoms, a combination of multiple therapeutic approaches may be warranted (2, 23). Against this backdrop, Chinese Herbal Medicine (CHM) have increasingly garnered attention. Studies have demonstrated their efficacy in improving sexual function and alleviating anxiety and depression, with relatively fewer side effects compared to conventional treatments (16).

CHM has demonstrated significant advantages in treating anxiety and depression among patients with MSD, particularly in improving psychological well-being, enhancing sexual function, and providing robust clinical research evidence. The multi-component and multi-target nature of CHM confers a unique advantage in treating complex diseases, as its ability to simultaneously act on multiple pathological mechanisms enhances therapeutic efficacy (20, 32). Through data mining of medication patterns for male sexual dysfunction, it was revealed that Cistanche, Epimedium, and Lycium barbarum are frequently utilized in clinical practice (33, 34). Specifically, Cistanche enhances sexual function by elevating testosterone levels, exerting antioxidant properties, and combating hypoxia (35). Epimedium significantly boosts plasma testosterone levels and stimulates the proliferation and secretory functions of testicular tissue (36). Additionally, Lycium barbarum exhibits immunomodulatory effects, increases blood testosterone concentrations, and provides a tonic effect (37). Compound traditional Chinese medicine represents another effective therapeutic approach for male sexual dysfunction. Studies have demonstrated that Shugan Yiyang Capsules can significantly upregulate the gene and protein expression levels of the three nitric oxide synthase (NOS) subtypes, as well as enhance the protein expression of cyclic guanosine monophosphate (cGMP), ultimately contributing to the effective improvement of sexual dysfunction (38). CHM prescriptions, such as Bazhen Decoction and Sijunzi Decoction, demonstrate significant efficacy in regulating qi and blood and enhancing physical constitution, while also effectively alleviating symptoms of anxiety and depression, thereby contributing to improved sexual function (17, 39). However, although individual studies have explored the effects of CHM on MSD and associated psychological conditions including anxiety and depression, the research findings remain inconsistent. Particularly in cases involving comorbidities between MSD and mental health disorders such as anxiety and depression, a comprehensive evaluation of the therapeutic efficacy of CHM remains to be established.

Consequently, the goal of this proposed meta-analysis is to address the existing knowledge gap regarding CHM in managing MSD with comorbid anxiety and depression. By systematically synthesizing evidence from clinical studies, we aim to evaluate CHM’s therapeutic potential and provide a foundational framework for future randomized controlled trials (RCTs), ultimately supporting evidence-based clinical decisions




2 Materials and methods

This study will adhere to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (40, 41). The registration number of the protocol is CRD420250652254 (https://www.crd.york.ac.uk/prospero/).



2.1 Search strategy

Two researchers comprehensively searched 4 Chinese databases, including China National Knowledge Infrastructure (CNKI), Wanfang Data Knowledge Service Platform, VIP, and CBM, and 4 English databases, including PubMed, Web of Science, EMBASE, and The Cochrane Library. We searched the database for all articles from its inception to 24 February 2025 in Chinese and English, with no geographical restrictions. A combination of subject matter and free terminology is employed to ensure a comprehensive search, regardless of language or type of publication. All databases will be searched to ensure that all relevant articles are identified. The detailed search strategy for the PubMed database is presented in Table 1.


Table 1 | The search strategy of Pubmed.






2.2 Inclusion and exclusion criteria



2.2.1 Type of study

Only RCTs were included. However, the studies must be in either English or Chinese. Observational studies, cross-sectional studies, animal studies, and other non-RCT designs were excluded because they are highly susceptible to confounding factors that may compromise the causal inference of CHM efficacy.




2.2.2 Type of participants

Adult male patients diagnosed with MSD and comorbid anxiety and/or depression.




2.2.3 Type of intervention

The experimental group must receive treatment with either single-agent or combination CHM, while the control group may receive placebo, conventional pharmacotherapy, or no intervention.




2.2.4 Type of outcome measures

Outcome measures required at least one assessment of anxiety, depression, or overall symptoms. Primary outcomes included the Self-Rating Anxiety Scale (SAS) (42), the Self-Rating Depression Scale (SDS) (43), the Hamilton Anxiety Rating Scale (HAMA) (44), the Hamilton Depression Rating Scale (HAMD) (45), and the Hospital Anxiety and Depression Scale (HADS) (46). Secondary outcomes pertained to the global alleviation of symptoms (47).





2.5 Study selection process and data extraction

Two researchers will independently screen titles and abstracts to confirm whether they meet the inclusion criteria, and will conduct full-text evaluations of all included studies. The following data will be extracted using standardized forms: first author’s name, year of publication, age range of participants, sample size, diagnostic criteria, interventions in the treatment and control groups, duration of treatment, outcome measures, and adverse events. In the event of disagreements, a third researcher will be consulted, and a final decision will be made through discussion. The PRISMA flowchart (Figure 1) will provide a comprehensive overview of the selection process.




Figure 1 | PRISMA flow chart.






2.6 Risk of bias assessment

Two researchers will independently assess the risk of bias for each included randomized controlled trial (RCT) using the Cochrane Handbook-recommended Risk of Bias tool, RoB 2.0 (48). The assessment will cover the following domains: random sequence generation, allocation concealment, blinding of participants and personnel, blinding of outcome assessors, incomplete outcome data, selective reporting, and other potential sources of bias. Based on the assessment, each study will be classified as having a high, low, or unclear risk of bias. In the event of disagreements, a third researcher will be consulted to assist in reaching consensus.




2.7 Statistical analysis

We will perform a meta-analysis using STATA. As each score represents a numeric variable with potentially different measurement scales and scoring criteria, we will extract score differences before and after treatment. The standardized mean difference (SMD) will be selected as the effect measure, with 95% confidence intervals (95% CI) serving as the statistical test intervals for effect estimates. Heterogeneity will be evaluated using the Chi-squared test and I² statistic. If studies demonstrate low heterogeneity (I² < 50%), we will employ a fixed-effect model for meta-analysis. For substantial heterogeneity (I² ≥ 50%), a random-effects model will be utilized, followed by subgroup analyses to investigate heterogeneity sources. When quantitative synthesis is inappropriate, we will provide narrative synthesis of results for publication inclusion. For trials reporting only pre-post values, mean changes will be calculated by subtracting baseline measurements from post-intervention values, with corresponding standard deviations (SD) of change estimated accordingly.




2.8 Subgroup analyses

In cases of significant heterogeneity, planned subgroup analyses will be conducted to explore potential sources of heterogeneity by examining the following factors: Age (<40 vs. ≥40 years), Baseline depression severity (mild [PHQ-9 <10] vs. moderate-severe [PHQ-9 ≥10]), CHM intervention type (single-herb vs. compound formulations; short-term [<8 weeks] vs. long-term [≥8 weeks] regimens). When adequate data exists across subgroups, we will perform quantitative analyses using mixed-effects models to examine subgroup-by-treatment interactions. For subgroups with insufficient data for quantitative synthesis, a structured qualitative synthesis will be implemented, involving within-study comparisons, cross-study pattern analysis, and evidence grading through GRADE criteria, enabling meaningful interpretation without formal meta-analytic combination (49).




2.9 Sensitivity analysis

Should significant heterogeneity persist following subgroup analyses, we will conduct sensitivity analyses to evaluate result stability. The sensitivity analysis protocol will involve systematically re-running the meta-analysis while excluding studies with high risk of bias (RoB ≥ 4 on modified Newcastle-Ottawa Scale) and statistical outliers identified through Galbraith plots. By comparing effect size estimates between primary and sensitivity analyses using Hartung-Knapp adjustment, we will quantify the influence of individual studies on pooled effects. This methodological approach enables assessment of result robustness while clarifying potential heterogeneity drivers through differential exclusion impacts.




2.10 Publication bias

When the meta-analysis includes 10 or more studies, we will evaluate publication bias using Egger’s regression test. The results will be visually complemented with funnel plots to assess potential asymmetry in effect size distribution.





3 Discussion

In recent years, research on the use of traditional CHM for managing anxiety and depression symptoms associated with MSD has garnered increasing attention. CHM demonstrates potential advantages in simultaneously addressing sexual dysfunction and psychological comorbidities through its multi-target mechanisms, contrasting with conventional therapies limited to isolated symptom management. Although systematic reviews inherently rely on existing data rather than recruiting new patients, the publication of a protocol remains methodologically essential. First, pre-registration reduces the risk of unintended deviations from predefined inclusion criteria and statistical methods, thereby minimizing selective reporting bias (41). Second, given that CHM trials often exhibit heterogeneous outcome measures, publishing the protocol in advance ensures transparency in standardizing these endpoints. Finally, considering the ongoing debate regarding methodological standards for CHM reviews (50), this protocol adheres to PRISMA-P guidelines to establish a rigorous precedent for evidence synthesis in integrative psychosexual medicine.

CHM exerts therapeutic effects on MSD with comorbid anxiety and depression through multi-target interventions involving neurotransmitter regulation, metabolic modulation, and neuroendocrine-immune integration. CHM formulations restore serotonin (5-HT) and norepinephrine balance by inhibiting monoamine oxidase activity and upregulating synaptic neurotransmitter reuptake. For instance, Chaihu Shugan San, which contains Saikosaponins, has been shown to significantly improve HAMD scores via this mechanism (51–53). Herbs such as Gardenia jasminoides, which contain iridoids, suppress corticosterone overproduction and downregulate glucocorticoid receptor expression in hippocampal neurons, thereby reversing stress-induced dysregulation of the HPA axis (54). Saikosaponins (SSs), the primary active components of Bupleurum scorzonerifolium Willd, have demonstrated significant improvement in depression-like behavior, attenuation of central inflammation, and marked inhibition of neuronal pyroptosis in mice across both in vivo and in vitro models (55). CHM formulas suppress hyperactivity of the hypothalamic-pituitary-adrenal (HPA) axis and reduce proinflammatory cytokines by modulating glucocorticoid receptor expression. For instance, iridoids from Gardenia jasminoides exert anti-inflammatory effects through NF-κB pathway inhibition, thereby restoring neuroendocrine-immune homeostasis (56). Tianmeng Oral Liquid alleviate depressive symptoms by modulating nucleotide, energy, and amino acid metabolism, thereby replenishing ATP and reducing oxidative stress in MSD-related neuronal circuits (57). The multicomponent nature of CHM enables it to simultaneously target neurotransmitter imbalance, inflammation, and vascular dysfunction, thereby distinguishing it from conventional single-pathway antidepressants (56, 58).

However, in the research and clinical application of traditional CHM, several challenges also arise. Firstly, the scientific evidence supporting the efficacy and mechanisms of action of CHM remains relatively limited. While some preliminary studies have demonstrated promising results, large-scale, RCTs are still scarce. Secondly, due to the complex composition of CHM, standardizing dosage and usage methods is critically important. This lack of standardization may compromise the reproducibility and safety of therapeutic outcomes.Therefore, it is of great significance to systematically evaluate the efficacy and safety of CHM in treating MSD accompanied by anxiety and depression, and to explore its integration with traditional treatment regimens.

We will analyze published RCTs to comprehensively assess the therapeutic effects of various CHM formulations, with the aim of identifying optimal administration methods, treatment duration, and dosage regimens. The findings are anticipated to provide evidence-based guidance for clinical practice and establish a theoretical foundation for integrating CHM into comprehensive treatment strategies for sexual dysfunction with psychological comorbidities. However, this systematic review and network meta-analysis may encounter several methodological limitations, including potential publication bias, clinical heterogeneity, and selection bias. Firstly, the predetermined stringent inclusion criteria, although crucial for ensuring methodological rigor, might limit the number of eligible RCTs. Future reviews could consider incorporating high-quality observational studies to investigate the long-term safety and adherence patterns of CHM in real-world settings. Secondly, linguistic restrictions limited to English and Chinese publications could introduce geographical selection bias. Finally, we will focus on the most widely used and representative CHM formulations, which may limit the exploration of less common but potentially effective therapies. Despite these limitations, we anticipate that this study will establish an evidence base for CHM in managing MSD with comorbid anxiety and depression, while offering novel perspectives for psychosexual integrative care.
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