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After adjustment on covariates, the random effect on region was significant (variance at 0.06) with a significant predicted effect of over- and under-vaccination unexplained 
by covariates in several regions. 
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Interpretation for patients characteristics:

Diabetics patients with others vaccinations have a chance of 
vaccination multiplied from 1.67 (DPT vaccine) to 2.40 
(Hepatitis B vaccine).

Patients with more than 20 general practitioner 
appointments per year have a higher chance of vaccination 
multiplied by 2.31 (An increase of the number of 
appointments beyond 20 appointments per year has a small 
magnitude).

Patients with less than 20 general practitioner appointments 
per year have a chance of vaccination increased by 5.2% per 
appointment.

Interpretation for region characteristics:

For patients living in an area with less than 10% of 
unemployment, the chance of vaccination are multiplied by 
1.31 compared the patients in an area with more than 10% of 
unemployment.

For patients living in an area with less than 20% of its 
inhabitants living beneath the poverty line, the chance of 
vaccination are multiplied by 1.31 compared to patients 
living in an area with more than 20% of its inhabitants living 
beneath the poverty line (model not shown)
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Introduction
The regional disparities on an epidemiologic criterion 
can be explained by both the characteristics  of the 
region (socio economic level, care network) and the 
case-mix of the inhabitants of the region. This 
information is hierarchical and the individuals of the 
same region are correlated. The multilevel models are 
a type of mixed model designed to deal with this 
specific problematic. 

Objective
The aim of this study is to present an illustration of 
multilevel models with two levels information 
(patients and region) in the context of regional 
disparities using 2018 data of diabetic adults from the 
Covarisq study 1.

Methods

*For continuous covariates, piecewise linear regression was implemented.

**As variable for socio-economic level are highly correlated, only one variable among 
them is included in multivariable models
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Conclusion
In this illustration, significant associations were 
found on predictor of vaccinations including 
patients’ characteristics and regional 
characteristics. Differences at a regional level are 
interesting to implement public health campaign. 
The variability between departments were not 
fully explained by observed characteristics of 
patients and characteristics of regions. 

The multilevel models are well suited to study the 
regional disparities as regions and patients 
correspond to hierarchical data. These models 
allow to consider several level of covariates.
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