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What are the NPIs taken in the world?







Other representation 







• Hierarchically coded NPIs divided into

• 8 themes (e.g., social distancing) divided into

• 63 categories (Closure of educational Institutions) divided into

• > 500 subcategories (Closure of kindergardens) 

Data structure



• Without vaccines or antiviral medication, non-pharmaceutical interventions (NPIs) 

are the only option to moderate viral spread

• In the first wave most governments implemented bundles of highly restrictive

NPIs under great scientific uncertainty and under rapidly changing epidemiological

conditions

• Several trackers started to categorize & document NPIs in numerous countries

• In total, we consider 3 databases with ~50k NPI implementations in >200 countries

• Looking back at March-Mai 2020, what worked? What did not work?

How to measure the effectiveness of NPIs?



Correlate NPIs across countries with time-dependent effective reproduction number R(t) 

with

1) Timeseries regression model using LASSO regularization

2) Regression model with case-control design

3) Random forest

4) Transformer deep learning model

Implementation of 4 methods



• within models (e.g. cross validation, leave-one-out analysis)

• across models by comparison of rankings of significant results

• comparison across 3 different databases (CSH, Oxford, Coronanet)

Validation



• Circles are NPI categories

• Size: proportional to effectiveness

• Color: NPI theme (broad classification)

• From bottom to top: epidemic age, 

time after 30 cases appeared

• Progression from soft NPIs to lockdown

• The hammer: bulk of NPIs comes about

10 days after reaching 30 cases



Results first wave



• Most effective: close everything where people meet
in smaller groups for extended period of time 
(offices, schools, restaurants, bars, …), movement
restrictions, increase healthcare capacity

• Also effective: risk communication (toward public & 
stakeholders), governmental assistance for
medically and economically vulnerable populations



Timing does matter!



Regression analysis: population density, GDP, HDI, political stability,…

• Tracing & tracking more effective in high GDP countries with low

accountability in governance

• NPIs to increase healthcare capacity (PPE, medical supplies) more

effective in countries with high control of corruption, regulatory quality

and government effectiveness

Context matters



Lockdown defined as a bundle of NPIs including: curfews, individual movement 

restrictions, closure of public places

In most cases some NPIs were in place before lockdowns were implemented

Typically severe lockdowns added “little delta” on top of measures in place

A suitable combination (including a good sequence and timing of implementation) 

of a smaller package of NPIs can substitute severe lockdowns

Effects of strong lockdowns? 



Other works



Second wave



Second wave



Schools

• Deeper analyses (finer catgories) school closures effective for ages12y–18y

• Effects in kindergartens and primary schools are visible but statistically less robust

• Findings in line with contact tracing data: the lowest attack rates in age group <10y 



Agent-based model of infections in schools with NPIs



How to sustainably open schools?



Take home

It is possible to disentangle effectiveness of individual NPIs

• Significant effectiveness 

Small groups and gatherings

Gastronomy

Education (if school closures necessary – should target age groups 12+)

• Minor

Curfews

Culture

More strict mask policies



Reception

WHO database

Conference on NPI assessments 

Wider public attention 

Altmetric paper # 36 in 2020


