
Data analysis 

To make the procurement data consistent with the international standards, the data were converted into 

DDD per 1,000 inhabitants per day (DID) at the level of the active substance. Based on the following two 

assumptions, equation1 was adopted to calculate the weighted population as a proxy for the population 

our sample hospitals had covered. The first assumption was that there was no significant difference in the 

distribution of the sample hospitals across the provinces; Second, there was no significant difference in 

the distribution of the population which was covered by the sample hospitals across the provinces. To 

avoid bias in calculating inhabitants, the inhabitants’ coverage was calculated together for outpatient and 

inpatient, instead of separate calculation as we did before [13]. The inhabitants’ coverage for secondary 

and tertiary hospitals were calculated separately. 
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Yi: Coverage inhabitants in a given year; 

Pi: Total population in a given year in province i; 

ni: Number of sample hospitals in province i; 

Ni: Number of total hospitals in province i; 

mi: Number of inpatients and outpatients in sample hospitals in province i; 

Mi: Number of inpatients and outpatients in all hospitals in province i. 

 

In addition to ATC classification, we adopted ‘Access, Watch, Reserve’ (AWaRe) categorization 

established by WHO as part of the update of the WHO Model List of Essential Medicines in 2017 to 

analyse the antibiotic utilisation [16]. 

To derive a comparable metric of antibiotic utilisation across time, we calculated the compound annual 

growth rate (CAGR) of antibiotic utilisation [4].  
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C2018: Total antibiotic utilisation for the year 2018 (expressed in DID). 

C2011: Total antibiotic utilisation for the year 2011 (expressed in DID). 

 

All the relevant census data for calculating inhabitants were collected from China Health Statistics 

Yearbook and China Statistics Year Book [17]. Linear regression analysis was adopted to determine the 

trends in antibiotic use with time. A difference with p < 0.05 was considered to indicate statistical 

significance.  

 


