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Introduction 

Over the past few months of the covid-19 outbreak, it is well established that an effective way to control the 

spread of novel coronavirus is by testing the symptomatic and potential cases, followed quarantining the 

positive cases. Although testing is critical, healthcare sector has a defined capacity and constrained resources, 

rendering the idea of testing an entire nation over and over for a period of time impractical. The need for a more 

focused testing strategy was highlighted by the researchers recently, which would lead to efficient use of the 

resources available at hand. One way to do so, is by studying the spread of covid-19 at a greater level of 

granularity. Therefore, instead of viewing total counts in states and provinces, study the number of cases at 

neighborhood levels. Such approach could present a more focused point of view for defining an effective testing 

strategy making best use of available resources.  

Data 

To study the number of covid-19 cases in Toronto at neighborhood level, covid-19 neighborhood data made 

available via City of Toronto municipality [this link] is used here. Moreover, the age distribution of cases, and 

the severity by age is acquired from the same source. The coordinates of each neighborhood are obtained from 

Nominatim geolocation service through GeoPy library in Python [this link]. Moreover, Toronto neighborhoods 

population data is extracted from Wellbeing Toronto application [this link] to see if there is a relationship 

between the number of covid-19 cases in each neighborhood with population, level of income and age. Finally, 

Foursquare venues data are used to see what type of venues are most popular in the neighborhood with highest 

numbers of covid-19 cases. See Tables 1 to 6 in the following. 

Table 1. Top 10 neighborhoods in terms of covid-19 cases 

 

https://www.toronto.ca/home/covid-19/covid-19-latest-city-of-toronto-news/covid-19-status-of-cases-in-toronto/
https://geopy.readthedocs.io/en/stable/
https://map.toronto.ca/wellbeing/
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Table 2. Geolocation data added to neighborhoods data using GeoPy library 

 
 

Table 3. Age distribution of covid-19 cases in the City of Toronto 

 

 
Table 4. Severity of covid-19 cases by age group in the City of Toronto 
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Table 5. Demographics data acquired from Wellbeing Toronto at neighborhoods level 

 

 

Table 6. Merged demographics and geolocation dataframes 
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Table 7. Top 5 most common venues in each neighborhood acquired from Foursquare venues 

 

Methodology 

The geolocation of neighborhoods is displayed in Figure 1 in a folium map. The geolocation data is merged with 

the demographics data from Wellbeing Toronto (Table 2 merged with Table 5). Using this new dataframe (Table 

6) it is possible to analyze the effect of different demographics parameters on the covid-19 case count. For 

example, one can study the effect of total population vs case counts in each neighborhood. This is discussed in 

more detail in the results section of this report. Population density is another column that is added to this data. 

This additional feature can be calculated by dividing the “Total Population” by “Total Area”. Moreover, the most 

common venues in each neighborhood is determined in Foursquare API using their geolocation (Table 7). This 

table is then merged with Table 6, which has the case counts and demographics data to add another dimension 

to the factors affecting covid-19 case counts in Toronto neighborhoods (Table 8).  

 

Figure 1. Geolocation of neighborhoods of the City of Toronto in a folium map 
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Table 8. Merged venues, demographics and neighborhood case counts dataframes  
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Results 

From Fig. 2, number of covid-19 case counts increases with total population in each neighborhood.  

 

Figure 2. Total population of each neighborhood vs covid-19 case counts 

 

From Fig. 3, it can be observed that distribution of covid-19 cases counts is higher among age groups between 

20 to 59 years. 

 

Figure 3. Distribution of covid-19 case counts among age groups 

 

Bar plot in Fig. 4 shows that number of covid-19 related deaths increases exponentially with age. High number 

of deaths occurred for age groups between 60 to 90+ years. In order to define suitable preventive measures to  
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Figure 4. Number of covid-19 related deaths by age group 

 

protect this age group from contracting the novel coronavirus, we need to know what neighborhoods have the 

highest number of senior citizens. Three age groups have been defined as young (0 to 19 years old), middle aged 

(20 to 59 years old) and senior (60+ years old) by adding up the smaller age group categories from Wellbeing 

Toronto data.  Figure 5 shows the neighborhoods hosting a high number of seniors. As we can see from this 

figure, in 3 neighborhoods, namely L'Amoreaux, Woburn and Islington, more than 30,000 seniors live. Strict 

measures should be considered in such neighborhoods to protect seniors from covid-19. 

 

 

Figure 5. Neighborhoods hosting more than 6000 seniors  
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Fig. 6 depicts the covid-19 case counts against population age considering the distribution observed in Fig. 3. 

From this figure we can see the number of cases are significantly higher among ages 20 to 59 years old, which 

we can consider as working age population. 

 

 

Figure 6. Population age in each neighborhood vs covid-19 case counts 

 
Moreover, Fig 7. demonstrates that number of covid-19 cases are higher among neighborhoods hosting higher 

number of low income families. 

 

 

Figure 7. Number of low income families in each neighborhood vs covid-19 case counts 
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Figure 8. Healthy food index vs covid-19 case counts 

 

 
Figure 9. Number of venues around each neighborhood vs number of covid-19 cases 

 
Healthy food index from Fig. 8, does not show a clear trend with number of covid-19 cases in neighborhoods. 
Also, number of venues around each neighborhood, in Fig. 9 acquired using Foursquare API, does not show a 
relationship with number of case counts.  
 
Finally, using K-means algorithm the top 40 neighborhoods, sorted by covid-19 case counts, are clustered into 
5 clusters, Fig. 10. The most common venues in each cluster based on frequency are Dog Run in cluster 1, Coffee 
Shop and Fast Food Restaurant in cluster 2 (see Fig. 11), Park in cluster 3, Seafood Restaurant in cluster 4, and 
Tennis Court in cluster 5. From this clustering process, it is observed that, cluster 2 corresponds to 
neighborhoods with high number of venues and case counts. Hence, suitable preventive measures should put 
in place in these neighborhoods. 
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Figure 10. Clustering neighborhoods into 5 clusters using K-means algorithm 

 
 
 
 

 
Figure 11. Frequency of venues in neighborhoods within cluster 2  
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Discussion 

From the data analysis conducted in the results section, it is observed that number of covid-19 case counts in 

each neighborhood can be related to neighborhoods population, number of low income families, number of 

seniors and working population in each neighborhood, as well as the types of venues available within each 

neighborhood. Such parameters together with other variables being tracked on a daily basis could help the 

decision makers to choose the best strategy for each neighborhood to control the outbreak efficiently. Decisions 

made for a neighborhood with high number of seniors population, might have to be different from the decisions 

made for a neighborhood with high number of working population. Similarly, neighborhoods with high number 

of restaurants require preventive measures different from those with high number of parks and recreation 

facilities. 

Conclusion 

The covid-19 case counts are studied in this work for neighborhoods in the City of Toronto. Total population of 

each neighborhood, number of low income families, working population, and type of venues were recognized 

to be parameters that could have an effect on the number of covid-19 cases in each neighborhood. This 

approach to the covid-19 data could present a more focused point of view for defining an effective strategy in 

tackling the outbreak at neighborhood level. 
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