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Background: Self-medication of antibiotics is common in China, whereas the self-medication of other medicines is still unknown, especially for the younger children who are vulnerable to adverse drug events. The aim of this study was to estimate the prevalence of self-medication reported by parents among children under age 12 in China.

Methods: A national cross-sectional survey was conducted among parents of children under age 12 in China by using a self-administered online questionnaire. Parents were asked whether they have self-medicated their children in the past 12 months. Logistic regression analysis was performed to access the risk factors of self-medication.

Results: Eligible questionnaires were obtained from 4,608 parents. The majority of respondents were mothers aged between 30 and 39 years old who held a college degree. A total of 1,116 (or 24.21%) respondents reported self-medication in the previous year. In the logistic regression model, parents with graduate degrees were less likely to self-medicate their children [Adjusted OR (AOR) = 0.436; 95% CI = 0.296–0.641]. The odds of self-medication were associated with being a father, living in Northern China, having a child at age 6–11, even though these did not reach statistical significance.

Conclusions: Our findings indicate that self-medication are common in children under age 12, highlighting the drug safety issue in China. It seems that the educational level is the risk factors of self-medication. More targeted intervention and educational program should be implemented to improve drug safety.
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INTRODUCTION

Drug safety remains a serious public health issue. The WHO estimates that about 50% of patients fail to take their medicines correctly (1). Every year, nearly nine million children aged under five die worldwide (2), a large part of which is caused by irrational drug use (2). Self-medication or self-prescription by parents is considered as one of the biggest risk factors of drug safety (3). Parental self-medication is common globally, ranging from 7 to 70% (4–8). According to a recent study, one-third of children's population in China had parental self-medication of antibiotics without consultation of physicians or healthcare providers (9). To our best knowledge, however, there is limited data on self-medication of other commonly used medications, such as cold and cough medicines, corticosteroids, and traditional Chinese medicine.

Children are still in the developmental stage, with different pharmacokinetic (PK) and pharmacodynamic (PD) characteristics. Hence, they are more vulnerable to adverse drug events compared to their adult counterparts (10). Due to limited pediatric formula available in the market (11), off-label use of medication is prevalent, ranging from 40 to 90% (12). In China, among 6,020 medicines commonly used in pediatrics, only 238 or 3.95% drugs are approved for pediatric use (13), and most of them are adult formulations with an extended use in children. In addition, the limited availability of pediatric formulations further exaggerates the issue of parental self-medication in China. Considering the adverse outcomes associated with parental self-medication (3, 14), the aim of this study was to estimate the prevalence and the associated risk factors of self-medication among children under age 12 in China.



MATERIALS AND METHODS


Study Design

We employed a cross-sectional design. Parents of children under age 12 were invited to an anonymous online survey, which was available in 34 provinces, autonomous regions, and municipalities which are directly under the central government in China. The study participants were the parents of the children aged under 12 years old. The survey period was from March 2018 to November 2019. This study was approved by the Institutional Review Boards of the Children's Hospital of Fudan University. This study followed the Checklist for Reporting Results of Internet E-Surveys (CHERRIES).



Survey Questionnaire

The questionnaire, which assessed the prevalence of self-medication use and drug related problems (DRPs), was created based on previous surveys conducted by China Population Communication Center (15). This questionnaire has been developed by an expert panel that consisted of pediatricians, pharmacists, outcomes researchers, and parents. The questionnaire included three sections. The first section asked the demographic and the socioeconomic characteristics of parents, including age, gender, education, and provinces. The second section was to access the prevalence of self-medication for their children. Parents were asked whether their children had been in self-medication in the past 12 months. For those who reported a self-medication for their children, we collected information on the drug classes they commonly used for the self-medication.



Participant Recruitment

To reach a representative sample of parents, following the previous research (16), we first selected 34 research coordinators to be the original deliverers who invited the parents in their communities to participate. Parents with children aged under 12 were invited to participate. Then, we sent out requests via WeChat private messages, including a link to the web-based questionnaire through an internet survey portal (https://www.wjx.cn/). As one of the largest social media platforms in China, WeChat has been used previously to distribute online surveys (17–19). To avoid multiple responses from the same individuals, each WeChat account was only allowed to answer the questionnaire once. A total of 5,189 parents were invited and 4,608 of them completed the survey. The response rate was 88.80%.

The accomplished questionnaire was considered as eligible if (1) all the questions were answered, (2) self-reported age of children was <12, and (3) they were parents who take care of their children. We also excluded questionnaire with the same answers to different questions to ensure the quality of survey.



Data Analysis

For descriptive analysis, frequency distributions (e.g., percentage) were estimated for categorical variables. Fisher's exact test was used to compare the difference between categorical variables. We also constructed a logistic regression model to examine the potential predictors of self-medication. Both crude and adjusted OR were estimated. Statistical significance was determined at a-level of 0.05. All statistical analyses were performed using SAS 9.4.




RESULTS


Characteristics of Respondents

A total of 4,608 (or 88.80%) of 5,189 questionnaires were included in the analysis, after discarding 581 questionnaires that were considered ineligible based on the predefined selection criteria. As shown in Table 1, the majority (n = 2,982; 64.71%) of respondents were aged between 30 and 39 years old, 3,563 (77.32%) were mothers, and 2,437 (52.89%) held a college degree. The majority of parents had a child aged between 6 and 11 (n = 2,799; 60.74%).


Table 1. Characteristics of respondents.
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Prevalence of Self-Medication

As shown in Table 1, a total of 1,116 (or 24.21%) respondents reported self-medication in the previous year. Respondents who reported self-medication for their children were more likely to be aged between 30 and 39 (66.67 vs. 64.09%), live in Northern China (54.03 vs. 34.11%), and have a child aged 6–11 (65.95 vs. 59.08%). Respondents with graduate degrees were less likely to self-medicate their children (3.41 vs. 8.48%).

Among those reported parental self-medication, a total of 842 (75.45%) parents reported the use of cold and cough medicine (Figure 1). More than half of respondents reported self-use of respiratory medications (n = 605; 54.21%) and gastrointestinal medicine (n = 519; 46.51%). A total of 330 (or 29.57%) parents reported self-medication of antibiotics.


[image: Figure 1]
FIGURE 1. Use of self-medication medicines.




Risk Factors of Self-Medication

In the logistic regression model, the risk factors of self-medication were fathers (Table 2; Crude OR = 1.269; 95% CI = 1.075–1.502), living in Northeastern China (OR = 2.278; 95% CI = 1.001–6.131), and children aged 3–5 (OR = 1.823; 95% CI = 1.155–3.020), and aged 6–11 (OR = 2.192; 95% CI = 1.402–3.599). Parents with college (OR = 0.814; 95% CI = 0.682–0.973) or graduate education (OR = 0.338; 95% CI = 0.231–0.484) were less likely to self-medicate their children.


Table 2. Crude and adjusted Odd Ratios (ORs) of having self-medication in the previous year.
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After adjusting for other risking factors, parents with graduate degrees were less likely to self-medicate their children [Table 2; Adjusted OR (AOR) = 0.436; 95% CI = 0.296–0.641]. The odds of performing self-medication were higher among fathers (OR = 1.125; 95% CI = 0.946–1.339), living in Northern China (OR = 1.792; 95% CI = 0.726–4.426), and having a child at age 6–11 (OR = 1.489; 95% CI = 0.903–2.455), even these did not score statistical significance.

Nearly half of respondents reported misuse of antibiotics (n = 1,976; 42.88%), a total of 1,654 (or 35.89%) respondents reported abuse or misuse of cold and cough medicines. The abuse or misuse of traditional Chinese medicine (TCM) was also reported among 24.48% of respondents (n = 1,128).




DISCUSSION

In this large national survey, nearly one-fourth of parents reported self-medication in the previous year, indicating that self-medication is common in children under age 12. Our findings highlight the drug safety issue in China. The risk of self-medication reported by our study is similar to those observed in other countries. The prevalence of parental self-medication was 16.1% in Brazil (5) and 32.8% in France (6), suggesting that parental self-medication is a global issue in both developed and developing countries.

Parents are usually the main caregivers for their children, and are mainly responsible for managing the medication therapy of their children. Their knowledge level and attitude toward drug safety greatly affects whether their children use medications rationally. In this analysis, parents with higher education were less likely to perform self-medication for their children, which was different from other countries. In both Germany and Italy, educated parents were more likely to practice self-medication compared to those with lower education level (20, 21). This discrepancy may be explained by how Chinese parents with higher education are more aware of the importance of drug safety. In addition, our findings also indicate that children living in Northern China had a higher risk of self-medication than those living in other regions, which could be potentially explained by the geographic disparities in the economic development level. It seems that the risk of self-medication increases with the age of children. Particularly, our analysis suggested that children aged 6 to 11 were more likely to be self-medicated by their parents, which was consistent with findings from other countries (7, 22).

In China, antibiotics have been pervasively used for children at home or in the clinical settings. In other developing countries, the prevalence of self-medication with antibiotics was as high as 80% (23, 24), leading to the growing concern of the antimicrobial resistance (AMR). Parental self-medication of antibiotics further increases the risk of developing antimicrobial resistance. The self-medication of antibiotics was more prevalent in rural or less economically developed areas. Since parents play a key role in medication management of their children, targeted intervention should be developed for those with lower socioeconomic status to improve their knowledge on the rational drug use. For parents living in the rural or less developed areas, targeted educational campaign should be offered to improve awareness of rational use of medication.

There are several limitations in this study. First, even though this is a national survey, our findings may not reflect the risk of self-medication among the general population because only a small proportion of parents in China participated in the survey. Second, we cannot exclude the possibility of selection bias because parents with higher literacy level were more likely to participate in the survey. As such, it will be difficult to access the knowledge level of those physicians who failed to respond. Lastly, we only included a couple of predictors for self-medication in the survey. Parental self-medication may be influenced by other factors, such as level of income, non-availability of health care centers, and the number of children.

In conclusion, in this large, national survey in China, parental self-medication is prevalent in children under age 12, highlighting the drug safety issue in China. It seems that educational level is the risk factors of self-medication. More targeted intervention and educational program should be implemented to improve drug safety.
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