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INTRODUCTION METHODS 

In 2016, the O’Neill review [1] highlighted the global threat caused by 

antimicrobial resistance (AMR) with an estimated 10 million deaths 

annually at a cost of 100 trillion USD by 2050. Inappropriate use of 

antibiotics is a key driver of AMR and in the UK antibiotic consumption is 

the highest Northern Ireland (NI). Approximately 80% of NI antibiotic 

prescribing takes place in primary care [2] but the factors driving these 

trends are not fully understood. Previous research suggests females [3], 

people in the youngest [4] and oldest age groups [5] and those in areas 

of high socioeconomic deprivation [6] are most likely to be prescribed an 

antibiotic, while evidence around the effect of urban/rural settlement is 

ambiguous [7,8]. Antibiotic use is likely to be higher among people with 

co-morbidities such as those with a urinary catheter [9]. Finally, as the 

decision to prescribe is taken by a General Practitioner, understanding 

variation in prescribing by GP practices and federations (NI GP networks) 

is important. 

 

Aims:  
 

1. To describe trends in NI primary care total antibiotic prescribing, 

2010-2019 

2. To investigate the relationship between being prescribed an antibiotic 

and socio-demographic factors  and catheter status 

3. To investigate to what extent there is variation in antibiotic prescribing 

at GP practice and GP federation levels  

Figure 1. Number of DDDs and prescribing rate per 1000 

inhabitants per year for all antibiotics in primary care, Northern 

Ireland, 2010-2019 

Data Sources: two extracts from the Northern Ireland Regional Data 

Warehouse: 

 

a) Aggregated dataset containing yearly quantity of antibiotics 

prescribed in defined daily doses  (DDDs)- a standardised 

measurement of drug consumption- for all NI GP practices from 

2010-2019 

b) A linked, anonymised, individual-level dataset containing 

sociodemographic and catheter status information for every person 

registered with a GP practice in NI at 01/01/2019, and number of 

DDDs prescribed to them during 2019 

 

Study Design: cross-sectional study with multilevel analysis 

 

Sampling:  a simple random sample of 10,000 was taken from the 

individual-level dataset outlined above.  

 

Statistical analysis: Trends in antibiotic prescribing were described as 

the number of DDDs prescribed per 1000 inhabitants per year. A 

multilevel logistic regression model was estimated to investigate the 

relationship between being prescribed an antibiotic and each of the risk 

factors while adjusting for clustering at the GP practice and GP federation 

levels. After the final model was estimated the intraclass correlation 

coefficient (ICC) was calculated for GP practice and GP federation to 

quantify the proportion of overall variation in prescribing attributable to 

differences between practices and federations.  

RESULTS 

Trends in NI primary care prescribing, 2010-2019 
• Primary care total antibiotic prescribing rate ranged from 8467.84 DDDs per 1000 

inhabitants per year in 2011 to 9735.43 DDDs per 1000 inhabitants per year in 

2016 

• Average rate of 9258.66 DDDs per 1000 inhabitants per year across the ten-year 

period  

• A downward trend was observed since the publication of the O’Neill review in 

2016 (denoted by the dashed red line) (figure 1) 

• Decrease of ~10% in 2019 compared to the peak (for the study period) in 2016 

• Antibiotic prescribing in 2019 (8766.52) remained higher than in 2010 (8861.35 

per 1000 inhabitants per year) 

Individual-level analysis 
• Females had higher odds of being prescribed an antibiotic than males 

• Effect of age on antibiotic prescribing differed between males and females 

(Figure 2) (dashed red-line indicates aOR=1; no association) 

• Catheter use strongly associated with being prescribed an antibiotic (aOR= 

6.82, 95% CI= 2.50-18.64) 

• No effect of deprivation on antibiotic prescribing (removed from the final model) 

• No difference in antibiotic prescribing between urban and rural settlement 

(retained in the final model as it improved fit, as measured by a lower Akaike 

information criterion)  

• Small but statistically significant variation in antibiotic prescribing accounted for 

by differences between GP practices ICC= 0.0124 (1.24%) and federations 

ICC= 0.0012 (0.12%) 

CONCLUSIONS 

This study provides useful evidence for primary 

care prescribers and those with an interest in 

primary care antimicrobial stewardship, 

particularly in Northern Ireland. The results 

indicate population groups who might benefit 

from the development of validated preventive, 

investigation or alternative treatment options. 

Total primary care antibiotic prescribing in NI prior 

to the Covid-19 pandemic was decreasing but 

remained higher than in 2010 and higher than in 

other UK regions. There is a need to understand 

the drivers of these patterns of antibiotic 

prescribing to inform the design of antimicrobial 

stewardship intervention. The importance of 

catheters as a risk factor for antibiotic use is 

striking. By using multi-level modelling, 

accounting for clustering in these hierarchical 

data, we produced reliable estimates of the 

relationships between the dependent and 

independent variables. 

RECOMMENDATIONS 

 Further research should be conducted to 

understand the behavioural, system and 

clinical drivers of antibiotic prescribing 

 Campaigns to reduce antibiotic prescribing in 

primary care may see greatest benefit by the 

population groups that at greatest risk of 

receiving antibiotics: females, older age-

groups and young children  

 There is a need to involve prescribers in 

research to understand factors leading to 

prescribing to support the development of 

interventions 
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Figure 2. Forest plot showing adjusted odds of antibiotic 

prescription per sociodemographic category and catheter 

status* 
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* ORs for all exposure variables displayed in figure 2 are significant at the 0.05 

level with the exception of ‘settlement’ 
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