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Objective: This study aims to analyze the use of sedative-hypnotic drugs among children and adolescents in a hospital setting, providing a reference for optimizing drug use.Methods: A retrospective analysis was conducted on the prescription data of sedative-hypnotic drugs for children and adolescents aged 6–18 years from 2018 to 2023 at the outpatient department of the hospital. Data were organized using Excel and analyzed using statistical software such as SPSS, with descriptive statistics and independent samples t-tests used to analyze medication patterns across different age groups and genders.Results: The majority of prescriptions originated from the psychiatry department. The most common diagnoses included depressive state, anxiety state, and sleep disorders. Combination therapy with benzodiazepines and antidepressants was the most common treatment regimen. The number of prescriptions showed a yearly increasing trend, rising from 160 in 2018 to 1,583 in 2023, and the total usage also increased annually, from 30.47 g in 2018 to 260.15 g in 2023. Despite the increase in total usage, the drug usage per prescription decreased year by year. Most patients had a medication duration of less than 30 days, and the per capita usage increased with longer medication durations. Lorazepam and zopiclone were the most frequently used drugs. The study also found that the duration of medication use was significantly longer in female patients than in males, and significantly longer in the 6–12 age group compared to the 13–18 age group.Conclusion: The use of sedative-hypnotic drugs in children and adolescents has shown a yearly increasing trend, and the management of sedative-hypnotic drug use in children and adolescents should be strengthened.Keywords: children and adolescents, sedative-hypnotic drugs, usage trends, prescription analysis, combination therapy
1 INTRODUCTION
In recent years, mental health issues such as depression, anxiety, and sleep disorders have become increasingly prevalent among children and adolescents, resulting in a growing demand for pharmacological interventions. Sedative-hypnotic drugs, as one of the primary treatment options, have been widely used in the management of these mental health conditions. given the distinct physiological and psychological characteristics of children and adolescents compared to adults, this population may exhibit increased sensitivity to drug-related side effects. Therefore, the safety and efficacy of sedative-hypnotic drugs in this demographic require increased clinical attention (Bushnell et al., 2024; Liu et al., 2019).
Sedative-hypnotic drugs primarily include barbiturates, benzodiazepines (BZDs), and Z-drugs (novel sleep-promoting agents). BZDs, due to their potent sedative and hypnotic effects, are widely used in the treatment of anxiety and insomnia. However, prolonged use of these drugs can lead to the development of tolerance, dependence, and withdrawal symptoms, particularly in children and adolescents whose physiological systems are still developing. Therefore, their use in this population requires heightened caution. In contrast, Z-drugs are increasingly preferred as alternatives to BZDs due to their more favorable side effect profile and lower risk of dependence.
The use of sedative-hypnotic drugs in children and adolescents demands careful consideration, as these medications are associated with long-term side effects such as drowsiness, memory impairment, cognitive developmental delays, and an elevated risk of respiratory depression and addiction. However, the importance of their judicious clinical use is crucial, especially in cases of severe sleep disturbances or anxiety symptoms, where short-term, appropriately dosed use can significantly enhance the quality of life for children and adolescents. Supported by real-world clinical data, the judicious use of sedative-hypnotic drugs, when administered under professional guidance, can effectively alleviate symptoms while systematically monitoring and mitigating adverse effects, ensuring children and adolescents achieve optimal therapeutic outcomes.
To the best of our knowledge, no nationwide empirical study has been conducted on the use of sedative-hypnotic drugs in children and adolescents in China. To address this gap and better guide the rational use of sedative-hypnotic drugs in clinical practice, this study investigates the use of these medications in children and adolescents at a tertiary care hospital. The primary objectives are to assess the use of benzodiazepines (BZDs) among this population and provide evidence-based insights for optimizing the use of sedative-hypnotic drugs in children and adolescents.
2 MATERIALS AND METHODS
2.1 Study subjects
This study extracted data on sedative-hypnotic drug prescriptions for children and adolescents aged 6–18 years from the rational drug use system of our hospital covering 1 January 2018, and 31 December 2023. The sedative-hypnotic drugs included benzodiazepines (BZDs) and Z-drugs. The exclusion criteria comprised emergency prescriptions and prescriptions for patients outside the 6 to 18 age range, resulting in 4,760 prescriptions. Subsequently, 116 prescriptions with incomplete or missing data were excluded, yielding a final sample of 4,644 valid prescriptions for analysis. Each prescription documented medication use during a single outpatient visit, as illustrated in Figure 1.
[image: Figure 1]FIGURE 1 | Flow chart.
2.2 Research methods

(1) Prescription Count: The number of prescriptions was counted as individual units, without considering the dosage specified in each prescription.
(2) Drug Utilization: The usage of each sedative-hypnotic drug was standardized by converting it to an equivalent dose of diazepam. The conversion factors for sedative-hypnotic drugs are provided in Table 1 (Brandt et al., 2018).
(3) Average Usage per Patient = Total Usage/Number of Patients
(4) Drug Usage per Prescription = Total Usage/Number of Prescriptions
(5) Defined Daily Dose (DDD): The standard defined by the World Health Organization (WHO), representing the average maintenance dose per day for the drug’s main therapeutic purpose.
(6) Defined Daily Dose System (DDDs): DDDs = Total drug usage over a certain period/The drug’s defined daily dose, with higher DDD values indicating higher frequency of drug use.
(7) Duration of Medication Use: The duration of medication use is determined by cumulatively calculating the total number of days of medication use across all prescriptions for a patient. For each prescription, the number of medication days is calculated by dividing the total amount of medication prescribed by the daily dosage. If the interval between two consecutive prescriptions exceeds 1 month, the calculation is restarted.
TABLE 1 | Equivalent dose conversion for sedative-hypnotic drugs.
[image: Table 1]2.3 Statistical methods
In this study, data entry and organization were performed using Excel. Subsequently, the collected data were analyzed in detail using statistical software such as SPSS. Data analysis primarily employed descriptive statistics and independent samples t-tests to compare medication usage across different age groups and genders. Prior to performing independent samples t-tests, normality and homogeneity of variance were assessed to ensure that the assumptions were met. The level of statistical significance was set at p < 0.05.
2.4 Ethical approval
This study was approved by the Ethics Committee of the First Affiliated Hospital of Ningbo University (Approval No.: 2025-052RS) and registered with the National Health Security Information Platform (Registration No.: MR-33-25–014962). Since this is a retrospective study and all data were anonymized, the Ethics Committee waived the requirement for written informed consent from patients in accordance with national laws and regulations (Ethical Review Measures for Biomedical Research Involving Humans in China). All patient information was kept strictly confidential throughout the analysis. No identifiable patient information was collected, stored, or analyzed, and strict confidentiality measures were implemented to ensure compliance with data privacy and security protocols.
3 RESULTS
3.1 Analysis of prescription patterns and combination therapy
As shown in Table 2, among the 4,644 valid prescriptions, female patients accounted for a significantly higher proportion (3,400 cases, 73.42%) than male patients (1,244 cases, 26.58%), resulting in a female-to-male ratio of approximately 2.73:1. Most patients were aged 13–18 years (4,511 cases, 97.14%), with a mean age of 15.86 ± 1.73 years. Regarding prescription sources, most prescriptions originated from the psychiatry department (3,736 prescriptions, 80.28%), followed by the sleep medicine department (508 prescriptions, 10.92%) and the neurology department (171 prescriptions, 3.67%).
TABLE 2 | Prescription characteristics and analysis of combination therapy.
[image: Table 2]For diagnoses, prescriptions with a single diagnosis accounted for the highest proportion (2,790 prescriptions, 60.08%), while those with two and three diagnoses represented 34.04% (1,581 prescriptions) and 5.88% (273 prescriptions), respectively. Among the top ten primary diagnoses, depressive state (1,250 cases, 26.93%) and anxiety state (845 cases, 18.21%) were most common, followed by sleep disorders (487 cases, 10.49%) and depressive episodes (477 cases, 10.28%).
For combination therapy, the most common regimen was the combination of benzodiazepines with antidepressants (404 cases, 54.74%), followed by benzodiazepines with mood stabilizers (178 cases, 24.12%). Combinations of benzodiazepines with antipsychotics (67 cases, 9.08%) and antiepileptics (55 cases, 7.45%) were also relatively frequent. In contrast, combinations of benzodiazepines with other benzodiazepines (22 cases, 2.98%) and with Z-drugs (12 cases, 1.63%) were less common (Table 2).
3.2 Trends in the usage of sedative-hypnotic drugs
As shown in Table 3, the number of prescriptions increased annually, rising from 160 in 2018 to 1,583 in 2023. During the same period, the number of patients also grew from 103 in 2018 to 830 in 2023. Additionally, total usage showed an upward trend, increasing from 30.47 g in 2018 to 260.15 g in 2023. Specifically, the annual total usage of various sedative-hypnotic drugs displayed different trends (Figure 2). The usage of lorazepam increased steadily, while estazolam and clonazepam showed an initial rise followed by a slight decline. The usage of oxazepam and diazepam remained relatively low with minimal variation.
TABLE 3 | Annual usage of sedative-hypnotic drugs.
[image: Table 3][image: Figure 2]FIGURE 2 | Annual total usage trends of various sedative-hypnotic drugs.
Although total usage of sedative-hypnotic drugs increased each year, the drug usage per prescription declined gradually. Specifically, the usage per prescription decreased from 0.19 g in 2018 to 0.16 g in 2023. Meanwhile, the mean usage per patient exhibited fluctuating trends. In 2019 and 2020, the mean usage per patient was 0.36 g and 0.34 g, respectively, showing a slight decrease, followed by an increase to 0.41 g in 2022, before dropping again to 0.31 g in 2023. Detailed data are shown in Table 3 and Figure 3.
[image: Figure 3]FIGURE 3 | Trends in total usage, mean usage per patient, and usage per prescription of sedative-hypnotic drugs.
3.3 Duration of sedative-hypnotic drug use
The highest number of prescriptions occurred for the duration of medication use between 15 and 30 days, totaling 2,077 prescriptions, followed by 31–90 days (1,480 prescriptions) and 8–14 days (655 prescriptions). The drug usage per prescription showed an initial decline followed by a subsequent increase. It decreased from 0.25 g per prescription in the 0–7 day period to 0.12 g per prescription in the 31–90 day period. However, as the duration of medication use increased, the drug usage per prescription gradually rose, reaching 0.22 g per prescription in the 91–180 day period, 1.40 g per prescription in the 181–360 day period, and 2.02 g per prescription in the >360 day period (Table 4; Figure 4).
TABLE 4 | Number of Prescriptions and Total Drug Usage across varying Durations of Medication Use.
[image: Table 4][image: Figure 4]FIGURE 4 | Trends in Drug Usage and Drug Usage per Prescription across varying Durations of Medication Use.
3.4 DDDs and ranking of sedative-hypnotic drugs
Lorazepam and Zopiclone consistently ranked first and second, demonstrating their widespread clinical use and high usage frequency. The usage frequency of Zolpidem and Alprazolam has increased annually. Oxazepam, which started being used in 2021, has shown an upward trend in usage frequency, although its overall usage remains low. The usage frequency of Clonazepam and Estazolam has gradually declined, indicating a decrease in their clinical use. Diazepam and Phenobarbital have consistently ranked at the bottom in terms of usage frequency. The specific data are presented in Table 5.
TABLE 5 | DDDs of sedative-hypnotic drugs.
[image: Table 5]3.5 Gender and age
As shown in Table 6, there were statistically significant differences between genders in both the duration of medication use and DDDs (P < 0.05). Additionally, statistically significant differences were observed in the usage of lorazepam and clonazepam (P < 0.05).
TABLE 6 | Analysis of usage by gender.
[image: Table 6]As shown in Table 7, there were statistically significant differences in the duration of medication use among different age groups (P < 0.05). Additionally, statistically significant differences were observed in the usage of clonazepam (P < 0.05)
TABLE 7 | Analysis of usage by age group.
[image: Table 7]4 DISCUSSION
4.1 Prescription sources and combination therapy
Regarding the sources of prescriptions, this study found that the vast majority of sedative-hypnotic drug prescriptions originated from psychiatry (80.28%), with a relatively lower proportion from non-psychiatric sources. Prescriptions issued by psychiatry departments help ensure the rational and safe use of these drugs, thereby reducing the risk of misuse and dependence. However, the data in this study are limited to outpatient patients from a single hospital and only cover children and adolescents aged 6–18 years, which may restrict the generalizability of the findings to broader populations. Currently, large-scale investigations into the sources of sedative-hypnotic drug prescriptions are scarce in China. In contrast, a nationwide study in Sweden analyzed the prescriptions and usage of benzodiazepines among individuals aged 0–24 years from 2006 to 2013, revealing that nearly 65% of initial BZD prescriptions originated from non-psychiatric healthcare providers, typically from primary care or other non-psychiatric specialties (Sidorchuk et al., 2018). Given that prescriptions from non-psychiatric departments may affect the rational use and safety of these drugs, it is recommended to strengthen the regulation of BZD prescriptions, particularly in non-psychiatric settings. Furthermore, there is an urgent need to conduct large-scale nationwide studies to comprehensively evaluate prescription patterns across different departments, ensuring that children, adolescents, and young adults receive safe and effective treatment with sedative-hypnotic drugs.
In terms of comorbid diagnoses and combination therapy, this study found that depressive state, anxiety state, and sleep disorders were the most common diagnoses. More than half of the combination therapies involved antidepressants, followed by mood stabilizers and antipsychotics. Recent research have found that nearly three-quarters of young patients with insomnia also have a psychiatric diagnosis (McCall, 2024). Additionally, over 75% of patients with insomnia concurrently used other psychotropic medications, including 49.58% using antidepressants, 14.68% using antipsychotics, and 38.76% using other anxiolytics or sedative-hypnotics (Antoniou et al., 2023). Consistent with these findings, a Swedish study also indicated that more than 75% of patients using BZDs were concurrently prescribed other psychotropic medications, particularly antidepressants (46%) (Sidorchuk et al., 2018). In clinical practice, emotional and sleep problems often coexist, making the combined use of sedative-hypnotics and antidepressants quite common. These findings highlight the importance of recognizing and addressing emotional issues in the treatment of children and adolescents, ensuring comprehensive and safe therapeutic approaches.
4.2 Usage and duration of medication use of sedative-hypnotic drugs
This study found that the total usage of sedative-hypnotic drugs has increased annually. This trend may be related to the rising prevalence of emotional and sleep problems in recent years, which has led to an increase in the number of patients seeking medical attention, thereby driving the upward trend in total usage. Additionally, the expansion of hospital capacity, improvements in diagnostic and treatment capabilities, increased social stress, and growing public awareness of mental health issues may have also contributed to this change. Despite the continuous increase in total usage, the drug usage per prescription showed a downward trend, dropping from 0.19 g/prescription in 2018 to 0.16 g/prescription in 2023, which may be attributed to the increasing standardization of sedative-hypnotic drug use by hospitals and physicians. Furthermore, the trends in usage varied among different sedative-hypnotic drugs, with the usage of alprazolam and lorazepam increasing significantly, likely due to their reliable effects and low treatment costs, leading to widespread clinical use.
Over the past 20 years, the prescription rates of BZDs for children and adolescents have increased in many Western countries (Alessi-Severini et al., 2014; Carrasco-Garrido et al., 2024; Huerta et al., 2016; Sidorchuk et al., 2018). A domestic study analyzed the prescription trends of psychotropic drugs in urban areas of China from 2013 to 2017, revealing a significant increase in the prescription rate of sedative-hypnotic drugs, from 3.17% in 2013 to 5.38% in 2017, an increase of 69.61% (Xu et al., 2021). However, some studies have found that the prescription rates of BZDs for individuals under 18 are relatively low and show a decreasing trend (Bénard-Laribière et al., 2017; Cheng et al., 2021). Currently, data on the usage rates and patterns of sedative-hypnotic prescriptions mainly come from adults and the elderly, while evidence regarding the use of these drugs in younger populations is limited, likely because such medications are generally not recommended for pharmacological treatment in individuals under 18 years of age (Riemann et al., 2023; Society, 2017).
The number of prescriptions reached its peak for the Duration of Medication Use of 15–30 days (2,077), followed by 31–90 days (1,480) and 8–14 days (655), suggesting clinicians prefer short-to-medium term sedative-hypnotic regimens. Notably, the Drug Usage per Prescription exhibited a significant increasing trend when the Duration of Medication Use exceeded 180 days, a phenomenon potentially associated with the complexity of conditions in long-term users and the development of drug tolerance. Although this study did not conduct an in-depth analysis of the underlying causes, existing literature suggests that prolonged use of sedative-hypnotics, particularly in adolescent populations, may have potential implications for cognitive function and the risk of drug dependence (Crowe and Stranks, 2018; Olfson et al., 2015). Therefore, for patients requiring long-term medication, clinicians should rigorously evaluate the necessity of continued use and enhance monitoring protocols to minimize potential risks.
4.3 Usage frequency of sedative-hypnotic drugs
The usage frequency of zolpidem and alprazolam has increased annually, especially Zolpidem, whose DDDs rose from 14.00 in 2018 to 735.00 in 2023. A study in Zhejiang Province showed that from 2011 to 2016, the usage and sales of sedative-hypnotic drugs exhibited an overall increasing trend, with zolpidem tablets ranking first in sales for six consecutive years (Ding et al., 2019). This suggests that despite the higher treatment costs of new sedative-hypnotic drugs such as zolpidem and zopiclone tablets, their shorter half-lives may result in less residual drug effects on cognitive function the next day, a lower risk of drug dependence compared to BZDs, and no significant adverse effects with long-term use, leading to their widespread clinical application. On the other hand, BZDs remain a common empirical choice for physicians due to their reliable efficacy, high selectivity, broad indications, wide safety margin, and low cost. For example, lorazepam and zopiclone have consistently ranked in the top two positions in terms of usage frequency and ranking ratio, reflecting their widespread clinical use and high usage frequency. In contrast, diazepam has lower DDDs and a lower ranking. likely due to its long half-life and higher incidence of adverse effects, which may contribute to its declining usage frequency.
4.4 Gender and age
This study found that the duration of medication use was significantly longer in female patients than in male patients, which may increase the risk of drug dependence and misuse among females. Similar findings have been reported in other studies. One study noted that the probability of benzodiazepine and Z-drug misuse was significantly higher among female adolescents compared to males (Carrasco-Garrido et al., 2024). Additionally, a Norwegian study analyzed the prescription trends of sedative-hypnotic drugs among adolescents from 2012 to 2020, showing that drug use was significantly higher among female adolescents during this period, with the largest increase observed between 2016 and 2018 (Lien et al., 2023). Furthermore, a study from New Zealand found that the use of sedative-hypnotic drugs was higher among females and adolescents from low-income families between 2008 and 2016, with an increasing trend [2]. These findings suggest that gender plays a significant role in drug use and misuse, highlighting the need for special attention to drug dependence in female patients in clinical practice and the implementation of appropriate interventions.
This study also found that the proportion of prescriptions for the 6–12 age group was relatively low, indicating relatively standardized use of sedative-hypnotic drugs in this age group in clinical practice. However, it is noteworthy that the duration of medication use was significantly longer in the 6–12 age group compared to the 13–18 age group. This difference may be related to the types of diseases prevalent in this age group. However, this study did not analyze the specific diagnoses and medication patterns in this group in detail, and future research should focus on the types of drugs used and their indications in this age group to further understand the underlying reasons for medication use. Given that physiological development is incomplete in younger age groups, non-pharmacological treatments should be the first-line approach, while pharmacological treatments should be used cautiously under clear indications to avoid the risk of long-term drug dependence (Liu et al., 2019.
4.5 Challenges and difficulties
In recent years, the mental health status of children and adolescents in China has raised significant concerns, with high prevalence rates of depression and sleep disorders. For example, relevant studies indicate that 14.8% of adolescents may exhibit some degree of depressive symptoms (Fu et al., 2023). Among children aged 5–12 years, approximately one-fifth experience insomnia, and the incidence rate has been increasing annually (Himelfarb and Shatkin, 2024). Due to the severity of these issues, there has been a noticeable trend toward younger patients in psychiatric consultations in recent years, with the use of psychotropic drugs among children and adolescents becoming increasingly common. A domestic study analyzed the usage rates and patterns of psychotropic drugs among Chinese children using cross-sectional data from the national basic medical insurance database. Showing that the usage rate of sedative-hypnotic drugs was the highest, at 11.8‰, significantly higher than other categories of psychotropic drugs (Zhang et al., 2023). However, current domestic and international guidelines impose strict age restrictions on the use of sedative-hypnotic drugs in children and adolescents. For example, the United States has not approved any drugs specifically for treating insomnia in children under 16 years old, and most drugs used to treat adult insomnia are not recommended for children (Nunes and Bruni, 2015; Society, 2017; Su and Lu, 2018). There is currently a lack of standards or guidelines for the use of sedative-hypnotic drugs in children and adolescents, and related research is very limited. There is insufficient evidence-based support for the efficacy, safety, and tolerability of insomnia medication in children and adolescents, with most practices relying on clinical experience Lu, 2019) Therefore, after assessing the benefits and risks, psychiatrists in clinical practice are often compelled to use sedative-hypnotic drugs for some patients, which frequently involves off-label or non-guideline-compliant use.
To address this pressing issue, a multi-faceted approach is essential to tackle the challenges and difficulties associated with the use of sedative-hypnotic drugs in children and adolescents. Firstly, healthcare professionals should strictly follow relevant guidelines and standards, ensuring clear indications for drug use and avoiding unnecessary pharmacological treatments. Whenever possible, non-pharmacological treatment options, such as cognitive-behavioral therapy (CBT), sleep hygiene education, and relaxation training, should be prioritized (Society, 2017). Before initiating sedative-hypnotic drug therapy, a comprehensive risk assessment should be conducted, carefully evaluating the potential risks and benefits of the medication. During treatment, the patient’s response to the drug and any adverse effects should be closely monitored, and treatment plans should be adjusted promptly as needed. Secondly, hospitals should robust comprehensive drug use management protocols and regulatory mechanisms, strengthening training and education to enhance the expertise and skills of psychiatrists and other relevant healthcare professionals, ensuring that all prescribing and medication practices comply with standards and regulations. Additionally, scientific research on the use of sedative-hypnotic drugs in children and adolescents should be promoted to accumulate more evidence to support clinical decision-making and to drive updates and improvements to relevant guidelines. Finally, the government should develop and refine relevant policies, and public awareness campaigns should be conducted to increase the importance placed on the mental health and rational drug use of children and adolescents throughout society.
5 LIMITATION
It is important to note that although our study reflects the medication trends in our hospital, the results may not be widely generalizable to other regions or larger populations due to limitations in sample size and geographic scope. In particular, the hospital-based patient population may have selection biases, and the medication patterns may differ from national trends or epidemiological patterns in other regions. Additionally, the study only analyzed prescription data and did not include dispensing data, which may limit the ability to fully reflect actual medication usage. Moreover, drug shortages could have influenced prescribing trends, and this factor should be considered as a limitation of the study. Therefore, future studies should expand to multicenter and multiregional samples, incorporating dispensing data to further evaluate the use of sedative-hypnotic drugs in different contexts, thereby providing more representative and widely applicable evidence.
6 CONCLUSION
This study found that, over the past 5 years, the use of sedative-hypnotic drugs among children and adolescents in our hospital has shown a year-on-year increase, with a significant rise in both the number of prescriptions and total drug consumption. The combination of benzodiazepines and antidepressants was commonly prescribed. Despite the overall increase in drug usage, the per-prescription drug consumption has decreased each year, and most patients used the medication for less than 30 days. However, as the duration of use increased, the per capita consumption significantly rose. Lorazepam and zopiclone were the most commonly used drugs. Additionally, the study found that female patients had significantly longer medication durations compared to male patients, and children aged 6–12 had longer medication durations than those aged 13–18. Given the limited sample size, it is necessary to conduct further studies with larger sample sizes, and future efforts should focus on strengthening the management of sedative-hypnotic drug use in children and adolescents.
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