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A B S T R A C T

Introduction: : Bailemian capsule is a Chinese patent medicine widely used for insomnia. Recently, numerous new 
randomized controlled trials (RCTs) have been published. Our objective was to evaluate the efficacy and safety of 
Bailemian capsule.
Methods: : Seven databases (EMBASE, PubMed, the Cochrane library, Web of Science, Chinese National 
Knowledge Infrastructure, Wanfang database and China Biomedical Literature database) were searched for RCTs 
of Bailemian capsule as of 24 February 2024. Primary outcomes were assessed with the Pittsburgh Sleep Quality 
Index (PSQI). The risk of bias was assessed by the Cochrane Collaboration’s tool, and meta- analysis was per
formed using Review Manager 5.3. The review was registered in PROSPERO (CRD42024507706).
Results: : A total of 15 RCTs involving 1547 participants were included. Compared with monotherapy, combining 
Bailemian capsules with sedating psychotropic drugs (MD = -3.74, 95 % CI [-4.99, -2.48], Z = 5.85, P < 0.00001, 
I2= 87 %) or non-sedating psychotropic drugs (MD = -2.84, 95 % CI [-4.61, -1.08], Z = 3.16, P = 0.002, I2= 95 
%) significantly reduced PSQI scores in patients with insomnia. The combination with non-sedating psychotropic 
drugs also significantly improved PSQI scores in patients with anxiety insomnia (MD = -1.28, 95 % CI [-1.85, 
-0.72], Z = 3.16, P < 0.00001, I2 = 0 %) and depressive/anxiety insomnia (MD = -4.34, 95 % CI [-4.91, -3.77], Z 
= 4.49, P < 0.00001, I2 = 0 %). Compared with sedating psychotropic drugs, the combination with Bailemian 
capsules led to greater reductions in PSQI scores in patients with insomnia disorder (MD = -3.55, 95 % CI: [-5.09, 
-2.00]; Z = 4.49, P = 0.0002, I2=92.9 %). Furthermore, the combination significantly reduced the incidence of 
adverse events compared with sedating (RR = 0.29, 95 % CI 0.17–0.50, Z = 4.47, P < 0.00001, I2 = 0 %) and 
non-sedating psychotropic drugs alone (RR = 0.42, 95 % CI 0.25–0.69, Z = 3.42, P = 0.0006, I2 = 0 %).
Conclusion: : This meta-analysis provides evidence for the efficacy and safety of Bailemian capsule in treating 
insomnia. However, with high heterogeneity and high risk of bias of the included studies, the recommendation of 
this conclusion remains cautious and requires further validation by high-quality clinical studies.
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"Bailemian", and "randomized controlled trial". Complete search strate
gies for each database are documented in Appendix A.

2.4. Study selection and data extraction

Two researchers (Yang YF, Cai QH) independently conducted liter
ature screening and data extraction with cross-verification procedures. 
Discrepancies were resolved through consultation with a third 
researcher. The workflow involved importing records into EndNote 
X9.3.3 for duplicate removal, followed by preliminary exclusion of 
irrelevant studies through title/abstract screening. Full-text articles 
were subsequently assessed for eligibility. A standardized data extrac
tion form was used to record study demographic information, partici
pant characteristics, outcome measures and safety data. Efforts were 
made to contact corresponding authors for missing information via 
email correspondence, with non-responsive studies excluded from final 
analysis.

2.5. Risk of bias assessment

Methodological quality of included RCTs was independently evalu
ated by two researchers using the Cochrane Collaboration’s risk-of-bias 
tool[19], with arbitration by a third reviewer when discordant ratings 
occurred. The assessment covered seven domains: randomization 
sequence generation, allocation concealment, blinding of 

participants/personnel, blinding of outcome assessment, incomplete 
outcome data, selective reporting, and other biases. Each domain 
received categorical judgments of "low risk", "some concerns", or "high 
risk" following established guidelines.

2.6. Data analysis

Meta-analysis was performed by RevMan 5.4, encompassing het
erogeneity evaluation, sensitivity analysis. In cases where individual 
studies could not be pooled for meta-analysis, a descriptive analysis or 
reporting following the Synthesis Without Meta-analysis guidelines[20] 
was employed. Continuous outcomes were expressed as mean differ
ences (MD) with 95 % confidence intervals (CIs), while dichotomous 
outcomes were analyzed through relative risks (RR) and 95 % CIs. 
Heterogeneity test was conducted according to Cochrane Handbook for 
Systematic Reviews of Interventions (version 6.3)[21], and the test re
sults were based on the standard of I2=50 %. If I2≤50 %, there was no 
significant heterogeneity between included studies, and selected a 
fixed-effects model to conduct Meta-analysis, whereas I2>50 % 
prompted use of random-effects models. Sensitivity analyses were per
formed through sequential exclusion of individual studies. Subgroup 
analyses stratified by intervention types were conducted where appli
cable. Funnel plot asymmetry was not assessed visually or statistically as 
none of the meta-analyses had at least 10 studies.

Fig. 1. RISMA 2020 flow diagram for study selection process[12].
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3. Results

3.1. Search results

This study searched the databases and obtained a total of 434 rele
vant records. After checking for duplication, 224 duplicate documents 
were excluded, and 41 records were initially screened out by reading the 
titles and abstracts. Ultimately, 15 RCTs[22–37] were included in the 
analysis. The specific search flow diagram is shown in Fig. 1. The cita
tion details of articles excluded at full text screening along with the 
reasons for exclusion are reported in Appendix B.

3.2. Characteristics of included studies

The final 15 RCTs included in the study were published between 

2016 and 2023 and were all conducted in China. The 15 studies involved 
a total of 1547 participants (776 in the experimental group and 771 in 
the control group). All experimental groups were treated with Bailemian 
capsule combined with other treatment methods. Fourteen of the studies 
used Western medicine as a control group and one used CBTi. The 
complete characteristics of the included studies are shown in Table 1.

3.3. Quality for risk of bias

The quality of the included studies was assessed according to the 
Cochrane Handbook Assessing risk of bias in a randomized trial. The 
results showed that all 15 included RCTs mentioned randomization 
methods. Among them, nine studies[22–24,27,28,30–32,35] used the 
random number table, one study used the alternate grouping[37], and 
five studies[24–26,29,37] did not mention a specific randomization 

Table 1 
Basic characteristic of the included studies.

Included 
studies

Participants Sample size(M/ 
F)

Age (Mean±SD, 
years)

Intervention Treatment 
duration 
(days)

Diagnostic 
criteria

Outcomes

T C T C T C

Bai SX 
2021 
[32]

anxiety 
insomnia

45 
(25/ 
20)

45 
(24/ 
21)

​ 36.52 
±3.95

37.89 
±4.12

​ Bailemian 
1.08 g bid+C

Flupentixol (0.5 mg) 
+ Melitracen (10 mg) 
bid

56 ① PSQI, 
HAMA

Zeng XL 
2022 
[33]

anxiety 
insomnia

30 
(16/ 
14)

30 
(15/ 
15)

​ 36.4 ±
5.2

36.2 ±
4.7

​ Bailemian 
1.08 g bid+C

Flupentixol (0.5 mg) 
+ Melitracen (10 mg) 
bid

56 ① PSQI, 
HAMA

Wang Q 
2016 
[29]

anxiety 
insomnia

33 
(14/ 
19)

31 
(13/ 
18)

​ 44.32 
±11.04

43.56 
±10.02

​ Bailemian 
1.08 g bid+C

Flupentixol (0.5 mg) 
+ Melitracen (10 mg) 
bid

28 ⑤ SDRS, 
HAMA

Zhang DZ 
2019 
[22]

depression/ 
anxiety 
insomnia

72 
(37/ 
35)

71 
(39/ 
32)

​ 40.83 
±5.34

41.24 
±4.9

​ Bailemian 
0.54 g bid+C

Escitalopram 5–20 mg 
qd

60 ⑦ PSQI, 
HAMA, 
HAMD

Zou Y 2021 
[35]

depression/ 
anxiety 
insomnia

59 
(33/ 
26)

58 
(31/ 
27)

​ 41.96 
±5.24

41.27 
±4.39

​ Bailemian 
0.54 g bid+C

Escitalopram 5–20 mg 
qd

60 ⑤ PSQI

Guo Q 
2021 
[30]

insomnia 
disorder

33 
(13/ 
20)

33 
(14/ 
19)

​ 50.21 
±11.07

49.58 
±11.57

​ Bailemian 
1.08 g bid+C

eszopiclone (Lunesta) 
3 mg qn

28 ③ PSQI

Han L 2016 
[26]

insomnia 
disorder

40 
(17/ 
23)

40 
(26/ 
14)

​ 40.00 
±1.20

47.00 
±2.10

​ Bailemian 
1.08 g bid+C

Estazolam 2 mg qn 28 ④ PSQI

Li L 2017 
[25]

insomnia 
disorder

40 
(10/ 
30)

40 
(14/ 
26)

​ 62.12 
±12.71

58.45 
±16.33

​ Bailemian 
1.08 g bid+C

eszopiclone (Lunesta) 
3 mg qn

15 ② SDRS

Xu YM 
2016 
[36]

insomnia 
disorder

44 
(24/ 
20)

43 
(23/ 
20)

​ 45.34 
±11.23

45.12 
±11.02

​ Bailemian 
1.08 g bid+C

Estazolam 1 mg qn 28 ④ PSQI

Dou HL 
2020 
[23]

poststroke 
insomnia

60 
(40/ 
20)

60 
(38/ 
22)

​ 61.6 ±
10.8

62.4 ±
9.3

​ Bailemian 
1.08 g bid+C

Trazodone 50 mg qn 28 ③ PSQI

Liu SM 
2020 
[31]

poststroke 
insomnia

49 
(27/ 
22)

49 
(26/ 
23)

​ 58.16 
±4.89

58.31 
±4.84

​ Bailemian 
1.08 g bid+C

Aspirin 75 mg 
qd+Clopidogrel 50 
mg qd

14 ② PSQI

Mei ZJ 
2022 
[37]

poststroke 
insomnia

62 
(34/ 
28)

62 
(36/ 
26)

​ 67 
±1.87

65 
±1.76

​ Bailemian 
0.54 g bid+C

CBTi 56 ⑥ PSQI

Huang PD 
2023 
[27]

senile insomnia 69 
(35/ 
34)

69 
(37/ 
32)

​ 68.26 
±4.98

69.81 
±4.08

​ Bailemian 
0.54 g bid+C

Trazodone 50 mg qn 60 ⑦ PSQI, 
HAMA, 
HAMD

Peng WG 
2021 
[28]

senile insomnia 35 
(15/ 
20)

35 
(16/ 
19)

​ 69.41 
±3.09

69.35 
±3.17

​ Bailemian 
1.08 g bid+C

alprazolam (Xanax) 
0.8 mg qn

28 ② SDRS

Yang HL 
2016 
[24]

menopausal 
insomnia

105 
(0/ 
105)

105 
(0/ 
105)

​ 47.82 
±3.35

48.23 
±3.52

​ Bailemian 
1.08 g bid+C

Remifemin(Actaea 
racemosa) 0.28 g bid

56 ⑥ PSQI

Note: T: treatment group; C: control group; NA: not mentioned; M: male; F: female; TMS: transcranial magnetic stimulation; CBTi: cognitive behavior therapy for 
insomnia; qd: quaque die (daily); bid: bis in die (twice daily); qn: quaque nocte (every night); PSQI: Pittsburgh Sleep Quality Index; SDRS: Sleep Dysfunction Rating Scale; 
HAMA: Hamilton Anxiety Scale; HAMD: Hamilton Depression Scale; ① ICD-10: ②CGDTAI: Chinese Guideline on Diagnosis and Treatment for Adult Insomnia Disorder 
③ICSD-3: international Classification of Sleep Disorders-third edition ④Diagnostic and Statistical Manual of Mental Disorders fourth edition ⑤DSM-5: Diagnostic and 
Statistical Manual of Mental Disorders fifth edition ⑥CCMD-3: Chinese Classification and Diagnostic Criteria of Mental Disorders-third edition ⑦Criteria of Diagnosis 
and Therapeutic Effect of Internal Diseases and Syndromes in Traditional Chinese Medicine ⑧Remifemin: an isopropanolic Cimicifuga racemosa (iCR) extract, an herbal 
supplement.
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method. None of the studies mentioned allocation concealment and 
blinding. Outcome data were complete for all studies. All studies had 
insufficient information to determine whether there were other biases. 
Details of risk of bias summary and graph are shown in Figs. 2 and 3.

3.4. Meta-analysis results

3.4.1. Pittsburgh sleep quality index
There were 12 studies [22–24,26,27,30–33,35–37] using PSQI scores 

to evaluate the efficacy of Bailemian capsule in treating insomnia, 
involving a total of 1333 patients, of which 668 were in the Bailemian 
group and 665 were in the control group. (Fig. 4.)

Five studies[23,26,27,30,36] used Sedating psychotropic drugs as a 
control group (two estazolam[26,36], two trazodone[23,27] and one 
eszopiclone (Lunesta)[30]), four studies used non-sedating psychotropic 
drug (two Deanxit[30,33], two escitalopram[22,35]), one used medi
cation clopidogrel and aspirin[31], and one used Rivmin[24]. Subgroup 
analysis showed that compared with sedating psychotropic drugs (MD =
− 3.74, 95 % CI: [− 4.99, − 2.48], Z = 5.85, P < 0.00001, I2=87 %), 
non-sedating psychotropic drugs (MD = − 2.84, 95 % CI: [− 4.61, 
− 1.08], Z = 3.16, P = 0.002, I2=95 %), usual anticoagulant medication 
(MD = − 1.72, 95 % CI: [− 2.23 − 1.21], Z = 6.56, P < 0.00001) and 
European herbal menopausal medicine (MD = − 4.78, 95 % CI: [− 5.32, 
− 4.65], Z = 12..73, P < 0.00001), adjunctive Bailemian capsule 
significantly reduced PSQI scores.

One study[37] taken CBT-i as a control group involving 124 patients. 
Compared to cognitive behavioral therapy alone, adjunctive Bailaimian 
Capsules lowered PSQI scores (MD = − 5.50, 95 % CI: [− 6.35, − 4.65], Z 
= 12.73, P < 0.00001).

3.4.2. Sleep dysfunction rating scale
Three studies[25,28,29] used SDRS score to assess sleep quality(two 

on hypnotics[25,28] and one on non-sedating psychotropic drug 
Deanxit[29]). Meta-analysis showed that compared to sedating psy
chotropic drugs alone, adjunctive Bailaimian Capsules significantly 
reduced SDRS scores in insomnia patients (MD = − 3.00, 95 % CI: 
[− 3.62, 2.37], Z = 9.40, P<0.0001, I2=0 %). Similarly, combination 
therapy also lowered SDRS scores versus non-sedating psychotropic 
drugs alone (MD = − 3.03, 95 % CI: [− 3.63, − 2.43], Z = 3.08, P =
0.002). Subgroup analyses are shown in Fig. 5.

3.4.3. Hamilton anxiety scale
Five studiesused the HAMA scale to assess anxiety levels before and 

after treatment (one on Sedating psychotropic trazadone[27] and four 
on Non-sedating Psychotropic Drugs[22,29,32,33]). The meta-analysis 
results showed that compared with the use of drugs alone, Bailemian 
capsule combined with sedating psychotropic drugs (MD = − 5.20, 95 % 
CI: [− 6.08, − 4.32], Z = 11.6, P < 0.00001) and non-sedating 

psychotropic drugs (MD = − 2.86, 95 % CI: [− 4.99, − 0.73], Z = 2.63, P 
< 0.00001, I2=94 %) can reduce the HAMA scale score.These results are 
shown in Fig. 6.

3.4.4. Hamilton depression scale
As shown in Fig. 7 two studies[22,27] used HAMD to assess the 

depression level of the subjects. Meta-analysis showed that compared 
with sedative hypnotic drugs, the HAMD score was lower after treatment 
with Bailemian capsule (MD = − 4.16, 95 % CI: [− 6.10, − 2.22], Z =
3.78, P<0.001, I2=78 %). compared with the use of sedating psycho
tropic drug trazodone or non-sedating psychotropic drug duloxetine 
alone, the combination with Bailleimian Capsule led to a significantly 
greater reduction in HAMD scores among patients with insomnia: (MD =
− 3.20, 95 % CI [− 4.40, − 2.00], Z = 5.24, P < 0.00001) and (MD =
− 5.18, 95 % CI [− 6.55, − 3.81], Z = 7.43, P < 0.00001), respectively.

3.4.5. Anxiety insomnia
Among the included studies, three studies[29,32,33] focused on 

patients with anxiety insomnia and all three studies used non-sedating 
psychotropic drugs (flupentixol and melitracen tablets) as a control 
group. Of these, two studies[32,33] used the PSQI total score to assess 
sleep quality, while one study used the SDRS[29]. Three studies used 
HAMA to assess anxiety symptoms in participants[29,32,33].

3.4.5.1. Pittsburgh sleep quality index. As shown in Fig. 8, two RCTs[32,
33] use PSQI to assess sleep quality, involving a total of 150 patients 
with anxiety insomnia. The results indicated that the combination of 
Bailemian capsule with antidepressants significantly reduced PSQI 
scores compared to the use of non-sedating psychotropic drugs alone 
(MD = − 1.28, 95 % CI: [− 1.85, − 0.72], Z = 3.16, P < 0.00001, I2= 0 %).

3.4.5.2. Sleep dysfunction rating scale. One study[29] used the SDRS to 
assess sleep quality. The quantitative analysis showed that Bailemian 
capsule combined with f non-sedating psychotropic drugs tablets could 
reduce the SDRS scores in patients with anxiety insomnia (MD = − 3.49, 
95 % CI: [− 5.71, − 1.27], P = 0.002).

3.4.5.3. Hamilton anxiety scale. Shown in Fig. 9, three RCTs[29,32,33] 
involved 214 patients with anxiety insomnia. The results showed that 
the combined use of Bailemian capsule significantly reduced the HAMA 
score compared with non-sedating psychotropic drugs (MD = − 1.89, 95 
% CI: [− 2.56, − 1.21], Z = 5.49, P<0.00001).

3.4.6. Depressive/ anxiety insomnia
Two studies[22,35] focused on patients with depressive/ anxiety 

insomnia and all used escitalopram as the control group. Both of these 
studies assessed sleep quality using PSQI scores, while one study[22] 
evaluated anxiety and depressive symptoms using HAMA and HAMD 

Fig. 2. Risk of bias graph.
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scores.

3.4.6.1. Pittsburgh sleep quality index. As shown in Fig. 10, the meta- 
analysis results indicated that, the combined use of Bailemian capsule 
significantly reduced PSQI scores in patients with depression/anxiety 
insomnia when compared with non-sedating psychotropic drugs(MD =
− 4.34, 95 % CI: [− 4.91, − 3.77], Z = 4.49, P < 0.00001, I2= 0 %).

3.4.6.2. Hamilton anxiety scale & hamilton depression scale. One study 
[22] used both HAMA and HAMD to assess the levels of anxiety and 
depression in 143 participants (72 in the treatment group and 71 in the 
control group). The meta-analysis results showed that when Bailingmian 
capsules were used in combination with the antidepressant escitalo
pram, there was a significant reduction in both HAMA scores (MD =
− 5.35, 95 % CI: [− 6.06, − 4.64], P < 0.00001) and HAMD scores (MD =
− 5.81, 95 % CI: [− 6.55, − 3.81], P < 0.00001).

3.4.7. Insomnia disorder
A total of four RCTs[25,26,30,36] were conducted with patients with 

insomnia disorders, and all of the control group interventions were using 
sedative-hypnotic drugs (eszopiclone (Lunesta) and estazolam).

3.4.7.1. Pittsburgh sleep quality index. Three studies[26,30,36] used the 
PSQI to assess sleep quality in patients with primary insomnia disorder. 
One study[30] used eszopiclone (Lunesta) as the control group, while 
two studies[26,36] used estazolam. As shown in the meta-analysis re
sults indicated that, the combination of Bailaimian capsule and sedating 
psychotropic drugs significantly reduced PSQI scores (MD = − 3.55, 95 
% CI: [− 5.09, − 2.00]; Z = 4.49, P = 0.0002, I2=92.9 %).

3.4.7.2. Sleep dysfunction rating scale. One RCT[25] assessed sleep 
quality by SDRS involving 80 patients with insomnia disorder. Results 
showed that the combined use of Bailemian capsule reduced the total 
SDRS score compared with eszopiclone (Lunesta) (Fig. 12).

3.4.8. Other types of insomnia
For studies on post-stroke insomnia, senile insomnia and menopausal 

insomnia, we conducted a qualitative synthesis of the RCT results in 
accordance with the "Synthesis without meta-analysis (SWiM) in sys
tematic reviews: reporting guideline[20]."

As shown in Table 2., Bailemian capsule demonstrated efficacy in 
improving sleep quality, reducing PSQI or SDRS scores. When used in 
combination with alprazolam (Xanax), they also showed effectiveness in 
lowering HAMA and HAMD scores in patients with senile insomnia.

Ten of the fifteen included RCTs[22,25–29,32,33,35,36] recorded 
the incidence of adverse reactions, one study[25] did not provide the 
specific number of adverse reactions, and the remaining nine adverse 
reactions are shown in Fig. 13.

Four studies[26–28,36] evaluated Bailaimian Capsules combined 
with sedating psychotropic drugs (adverse events: dizziness [n = 5], 
nausea/vomiting [n = 5], dry mouth [n = 3], headache [n = 1],con
stipation [n = 1]), while five studies[22,29,32,33,35] assessed combi
nation with non-sedating psychotropic drugs (dizziness [n = 5], dry 
mouth [n = 5], nausea/vomiting [n = 3], constipation [n = 4], sweating 
[n = 2]). Meta-analysis demonstrated significantly lower adverse event 
incidence with adjunctive Bailaimian Capsules versus sedating psycho
tropic drugs alone (RR=0.29, 95 % CI: 0.17–0.50; Z = 4.47, P <
0.00001; I2=0 %), and reduced incidence versus non-sedating psycho
tropic drugs alone (RR=0.42, 95 % CI: 0.25–0.69; Z = 3.42, P = 0.0006; 
I2=0 %).

3.4.10. Sensitivity analysis
Sensitivity analysis was performed on the outcome indicators was 

carried out by using the one-by-one elimination method to observe the 
changes in the effect sizes and p-values before and after exclusion. In this 
study, after removing any studies, there was no significant change in the 
effect size and p-value of the outcome indicators, indicating that the 
results of Meta-analysis have good stability Fig. 11.

Fig. 3. Risk of bias summary.
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4. Discussion

4.1. Summary of findings

Insomnia disorder is the most common sleep disorder, with a prev
alence of 12 %− 20 % in the general population[2]. As a proprietary 
Chinese medicine suitable for Yin deficiency and Fire -excess type 
insomnia disorder, Bailemian ccapsule has been used by 20 million 
people since its launch in 2003[38], and has accumulated a large 

amount of clinical evidence in the treatment of insomnia. In order to 
systematically evaluate the efficacy and safety of Bailemian capsule in 
the treatment of insomnia, and to investigate the effects of different 
treatment measures on the efficacy, a total of 15 RCTs involving 1547 
subjects were included in this study. In order to better determine the 
effect of Bailemian Capsule, the basic therapy of both group is the same. 
Our research results show that Bailemian capsule combined with other 
therapies can significantly improve the sleep quality.

The included studies involved interventions with different 

Fig. 4. Effects of adjuvant Bailemian capsule compared to controls on Pittsburgh Sleep Quality Index total score.

Fig. 5. Effects of adjuvant Bailemian capsule compared to controls on Sleep Dysfunction Rating Scale total score.
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mechanisms of action. To better illustrate the clinical efficacy of Baile
mian, we conducted subgroup analyses according to the classification of 
concomitant medications. Subgroup analyses of different interventions 

demonstrated that, as an adjunctive therapy, Bailemian capsule 
exhibited significant advantages in improving sleep quality (as 
measured by PSQI and SDRS scores) and associated emotional symptoms 

Fig. 6. Effects of adjuvant Bailemian capsule compared to controls on Hamilton Anxiety Scale.

Fig. 7. Effects of adjuvant Bailemian capsule compared to controls only on Hamilton Depression Scale.

Fig. 8. Effects of adjuvant Bailemian capsule compared to non-sedating psychotropic drugs only on Pittsburgh Sleep Quality Index total score in patients with 
anxiety insomnia.

Fig. 9. Effects of adjuvant Bailemian capsule compared to non-sedating psychotropic only on Hamilton Anxiety Scale score in patients with anxiety insomnia.
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(as assessed by HAMA and HAMD scores) in patients with insomnia. We 
believe that treatment efficacy may vary significantly across different 
patient populations. Therefore, based on the characteristics of the 
included studies, we conducted subgroup analyses focusing on insomnia 
with comorbid anxiety or depression and primary insomnia disorder, 
aiming to comprehensively evaluate the efficacy and safety of Bailemian 
capsule in treating insomnia across diverse populations for the first time. 
The results suggest that, whether in patients with primary insomnia or 

those with insomnia accompanied by anxiety or depression, the addition 
of Bailemian capsule significantly reduces scores on both the PSQI and 
the SDRS, thereby improving sleep quality and effectively alleviating 
symptoms of comorbid anxiety and depression. Regarding the literature 
on poststroke insomnia, senile insomnia, and menopausal insomnia, due 
to the limited number of studies and heterogenous in groups, a meta- 
analysis could not effectively synthesize the data. For these studies, 
we conducted a qualitative synthesis of the results from each RCT in 

Fig. 10. Effects of adjuvant Bailemian capsule compared to non-sedating psychotropic drugs only on Pittsburgh Sleep Quality Index score in patients with 
depressive/ anxiety insomnia.

Table 2 
Qualitative synthesis without meta-analysis of the outcomes in other types of insomnia.

Participants RCTs Intervention Sample size Sleep quality Emotion

T C PSQI SDRS HAMA HAMD

Poststroke 
insomnia

Dou HL 
2020[23]

Bailemian capsule + Sedating psychotropic drugs 
VS Sedating psychotropic drugs (Trazodone)

60 60 ​ ↓ − 2.70 
[− 4.20, 
− 1.20]

​ ​ ​ ​

Poststroke 
insomnia

Liu SM 
2020[31]

Bailemian capsule + Usual anticoagulant 
medication VS Usual anticoagulant medication 
(Aspirin+Clopidogrel)

49 49 ​ ↓ − 1.72 
[− 2.23, 
− 1.2]

​ ​ ​ ​

Poststroke 
insomnia

Mei ZJ 
2022[37]

Bailemian capsule+Cognitive Behavior Therapy VS 
Cognitive Behavior Therapy (CBTi)

62 62 ​ ↓ − 5.50 
[− 6.23, 
− 4.65]

​ ​ ​ ​

Senile insomnia Huang PD 
2023[27]

Bailemian capsule + Sedating psychotropic drugs 
VS Sedating psychotropic drugs (Trazodone)

69 69 ​ ↓ − 5.11 
[− 5.88, 
− 4.34]

​ ​ ​ ​

Senile insomnia Peng WG 
2021[28]

Bailemian capsule + Sedating psychotropic drugs 
VS Sedating psychotropic drugs (Alprazolam)

35 35 ​ ​ ↓ 2.94 
[− 3.58, 
− 2.30]

​ ↓ 5.20 
[− 6.08, 
− 4.32]

↓ 3.20 
[− 4.40, 
− 2.00]

Menopausal 
insomnia

Yang HL 
2016[24]

Bailemian capsule + European herbal menopausal 
medicine VS European herbal menopausal medicine 
(Remifemin)

105 105 ​ ↓ 4.78 
[− 5.32, 
− 4.24]

​ ​ ​ ​

Note: T: treatment group; C: control group; CBTi: cognitive behavior therapy for insomnia; PSQI: Pittsburgh Sleep Quality Index; SDRS: Sleep Dysfunction Rating Scale; 
HAMA: Hamilton Anxiety Scale; HAMD: Hamilton Depression Scale;3.4.9 Adverse events.

Fig. 11. Effects of adjuvant Bailemian capsule compared to sedating psychotropic drugs on Pittsburgh Sleep Quality Index total score in patients with 
insomnia disorder.
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accordance with the SWiM[20]. The results also suggest that Bailemian 
capsule can improve the sleep quality of these patients.

Despite the varied pathophysiological mechanisms and targets of 
Western pharmacological interventions (e.g., antidepressants, sedative- 
hypnotics) for different subtypes of insomnia, Bailemian demonstrates 
synergistic effects. We posit that the broad-spectrum efficacy of Baile
mian capsule against different types of insomnia may be attributed to its 
multi-component nature, which acts through multiple pathways. Mod
ern pharmacological research has found that Jujuboside and alkaloids of 
Ziziphus jujuba seed can regulate the expression of 5-HT and GABA in 
the cortical and hippocampal neurons, thus exerting hypnotic and 
sedative effects; Schisandrin and schisandric acid contained in Schi
sandra chinensis can not only increase the secretion of neurotransmit
ters, relieve depression, anxiety and other emotions, but also improve 
sleep efficiency and prolong sleep time; γ-Schisandrin and schisandra 
acid can not only increase the secretion of neurotransmitters, relieve 
depression and anxiety, but also improve sleep efficiency and prolong 
sleep time; Acanthopanax can protect the cardiovascular and cerebro
vascular system and the central nervous system, dilate blood vessels, 
improve blood circulation, accelerate brain cell repair and metabolism, 
and can also play a role in hypnosis, sedation, and anti-fatigue; Lily 
saponins in lily can regulate neurotransmitter function by increasing the 
5-HT content in the cerebral cortex[39–42].

The safety evaluation results showed that the incidence of adverse 
reactions in the combined treatment with Bailemian capsule was lower 
than that of Western medicine alone. We consider that Bailemian 
capsule may have a "detoxifying" effect on Western medicines. First of 
all, Jujuboside A, the main active substance in Semen Ziziphi Spinosae, 

has anti-oxidant, anti-inflammatory, anti-apoptotic and anti- 
proliferative effects[43]. Jujuboside A can alleviate hepatic liver 
injury through YY1/CYP2E1 signaling, potentially optimizing the 
pharmacokinetics of Western medications and preventing toxicity 
caused by excessively high blood drug concentrations[44]. Further
more, studies indicate that Bailemian capsule can alter the structure and 
composition of gut microbiota, increasing the abundance of beneficial 
bacteria, such as Lactobacillus, capable of producing neurotransmitters. 
This maintains intestinal health, indirectly contributing to overall health 
maintenance, and may reduce the risk of side effects associated with 
long-term use of Western medications[45].

In the future, we can continue to improve clinical practice and 
research on the combination of Chinese and Western medicines, objec
tively summarize the rules of drug combination, and realize rational 
integration of Chinese and Western medicines in clinical settings. 
Additionally, we suggest that future trials incorporate placebo Chinese 
herbal medicine and placebo Western medicine to reduce the risk of bias 
from unblinding. This approach will enhance the validity and reliability 
of study outcomes.

4.2. Comparison with other studies

The results of three previous systematic reviews and meta-analyses 
[9–11] showed that Bailemian capsule reduced PSQI scores and 
improved the clinical efficacy. Compared to previous meta-analyses, our 
study has several advantages. Firstly, previous studies did not maintain 
consistent basic treatment measures. Specifically, the observation group 
generally uses Bailemian capsule as a treatment method, while the 

Fig. 12. Effects of adjuvant Bailemian capsule compared to sedating psychotropic drugs on Sleep Dysfunction Rating Scale score in patients with insomnia disorder.

Fig. 13. Meta-analysis of incidence of adverse events comparison between Bailemian capsule and controls.
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