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Abstract 
Background: Inequitable access to vaccinations contributes to significant social gradients in health outcomes for developing countries. In Ethiopia, where poor child health status arises mainly from preventable diseases, childhood immunization programs based on the WHO guidelines have been operational since 1988. 
Aims: We examined whether there was any evidence of socio-economic inequality in Ethiopian childhood vaccination coverage at three survey time-points of 2005, 2011 and 2016 and the extent of any trends or changes over the same time period.
Methods: The distribution of childhood immunization coverage was analyzed according to economic status using Lorenz curve derived Gini-coefficients on Ethiopia’s Demographic and Health Survey (EDHS) data from 2005, 2011 and 2016. Specifically, fully immunized status was analyzed according to household income quintile.
Results: Gini-coefficients for fully immunized for the three survey years of 2005, 2011 and 2016 were 0.25, 0.29 and 0.24 respectively. While these values remain just within the margin of preferred equality status of below 0.3, they are at the margin of equality status and variable over time. Visual inspection of the Lorenz curve plots shows clear departures from perfect equality. 
[bookmark: _GoBack]Conclusion: While WHO decreed inequality ‘alert levels’ were not exceeded in any of the survey years analyzed, the clear and variable social gradient for fully vaccinated status merits close ongoing monitoring, given the risks of highly infectious childhood diseases. More generally, the combined use of Gini-coefficients and Lorenz curve plots is a powerful tool to interrogate vaccination coverage variability by social group.
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Investigating inequality in childhood immunization coverage in Ethiopia: An empirical analysis of longitudinal data using Lorenz curve based Gini coefficient	Comment by John Mooney: Would it be better to remove ‘of longitudinal data’ since it seems a bit cumbersome and is kind of stating the obvious 

Abstract 	Comment by John Mooney: Added a conclusion –which was missing now exceeds 300 words substantially so needs revision
Background
Inequitable access to vaccinations contributes to significant social gradients in health outcomes for developing countries. In Ethiopia, where poor child health status arises mainly from preventable diseases, childhood immunization programmes based on the WHO guidelines have been operational since 1988. 
Aims: Our study set out to examine whether there was any evidence of socio-economic inequality in Ethiopian childhood vaccination coverage between 2004 and 2015 and the extent of any trends or changes over the same time period.	Comment by John Mooney: Not quite sure how this tallies with the three survey time points used – so I have changed this to be consistent in the submitting abstract – has this been edited since the dissertation Wondu?
Methods: The distribution of childhood immunization coverage was analyzed according to economic status using Lorenz curve derived Gini Coefficients Ethiopia’s Demographic and Health Survey (EDHS) data from 2005, 2011 and 2016 were used in the analysis. The two dichotomous variables of ‘fully Immunized’ (FI) and ‘not Immunized’ (NI) were analyzed according to household income quintile.	Comment by John Mooney: ‘Fully immunized’ and ‘not immunized’ are not necessarily reciprocal – if for example there is a third category or ‘partly immunized’. If a proportion of the population were only part immunized, could this explain the attenuation of the Gini coefficient for NI compared to FI? If that is the case I suggest we leave NI out of the abstract and focus on FI. We can of course retain both in the full paper or in the talk if he abstract is accepted…
Results: Gini Coefficients for the three survey years were 0.25, 0.29 and 0.24 respectively for the FI variable and 0.11, 0.07 and 0.04 respectively for NI. The Gini coefficients of both variables for the three survey years were within the margin of preferred equality status of below 0.3, or were well below the value that could trigger an alert of inequality in the country. We did however find clear evidence that vaccine coverage was socio-economically patterned ***	Comment by John Mooney: What was the evidence??? 	Comment by John Mooney: Changed from original wording – but clarified further in submitting draft 
Conclusion: The combined use of Gini-coefficients and Lorenz curve plots clearly presents a powerful tool to interrogate vaccination coverage variability by social group. Even where the preferred equality status was not breached as was the case in the current study for Ethiopia, there can exist clear social gradients that leave poorer communities at greater risk of childhood preventable disease.  
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