


International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET) 

                    | e-ISSN: 2319-8753, p-ISSN: 2320-6710| www.ijirset.com | Impact Factor: 7.512| 

       ||Volume 9, Issue 10, October 2020||   

IJIRSET © 2020                                                             DOI:10.15680/IJIRSET.2020.0910052                                                   9649 

 

 

An Experimental Study of Hospital Capacity 

in Chennai during the COVID-19 Pandemic 
 

Bharathi Sridhar
1
 

 Student, Maharishi Vidya Mandir Senior Secondary School, Chetpet, Chennai, Tamil Nadu, India
1
 

 

ABSTRACT: The Coronavirus disease 2019 (COVID-19) outbreak has been designated as a public health emergency 

of international concern. To prepare for a pandemic, hospitals need a strategy to manage their space, staff, and supplies 

so that optimum care is provided to patients. Preparation for a pandemic involves considering the different levels in the 

hierarchy of controls as well as the different phases of the pandemic. These containment measures are necessary to 

optimize the quality of care provided to COVID-19 patients and to reduce the risk of viral transmission to other patients 

or healthcare workers. Since hospitals are not planned based on population density, the number of hospitals in the same 

neighbourhood. Given these factors, the goal was to find out if we have hospitals sufficient in and around the highly 

populated areas/wards, at what distance the first hospital is available, and in case there are no beds in that hospital, 

what are the list of other hospitals that can be explored. This data would help guide an impacted person, quickly and 

effectively in case of an emergency. 
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I. INTRODUCTION 

 

Chennai is India’s 4
th

 largest city and 6
th

 most populated. Chennai city is divided into wards, and population is 

measured at the ward level. The objective was to find the highly populated areas/wards in Chennai. Some of these 

wards can be in the centre of the city and while the others are on the outskirts of the city. Hospitals are not planned 

based on population density, number of hospitals in the same neighbourhood. Given these factors, the goal was to find 

out if we have hospitals sufficient in and around the highly populated areas/wards, at what distance the first hospital is 

available, and in case there are no beds in that hospital, what are the list of other hospitals that can be explored. This 

data would help guide an impacted person, quickly and effectively in case of an emergency. 

II. METHODOLOGY 

 

To analyse the availability of hospitals in a given ward, first I collected population distribution statistics from a number 

of different sources. Then, using FourSquare API I located the hospitals in each neighbourhood/ ward. With this data, I 

mapped the population related statistics and the hospital details, and performed various functions to analyse the data.  

 

 
Figure 1: Process Framework 

 

 

 

 

http://www.ijirset.com/


International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET) 

                    | e-ISSN: 2319-8753, p-ISSN: 2320-6710| www.ijirset.com | Impact Factor: 7.512| 

       ||Volume 9, Issue 10, October 2020||   

IJIRSET © 2020                                                             DOI:10.15680/IJIRSET.2020.0910052                                                   9650 

 

 

1. Data Collection 

Chennai Corporation absorbed seven municipalities, three town panchayats and 13 panchayat unions in Tiruvallur 

district and two municipalities, five town panchayats and 12 panchayat unions in Kanchipuram district. In Chennai, 

population details are only available at the ward level. The expanded city contains 4.41 million voters and was re-

organised into 15 zones consisting of 200 wards.
  

I collected data about the different areas and wards in Chennai, and their corresponding population demographics. I 

used various sources for the data collection process such as central and state government websites and Wikipedia.[1] 

 

Figure 2: Different wards in Chennai with their Ward number [2] 

Population for each ward was extracted as an excel file titled Population.xls. [3]  

 
Figure 3: Ward number and ward name mapped to population distribution data 

 

2. Using FourSquare API[4] to collect information about Hospitals 

Using geographical coordinates and data concerning the most highly populated ward as input for the Foursquare API, a 

list of hospitals was obtained.  

 
Figure 4: Using FourSquare API, details regarding different hospitals are obtained 

 

Data Cleaning and Feature Selection 

To make the Data analysis more accurate, features which had null values as entries were removed. 
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Figure 5: Population of each ward after deleting unnecessary features 

 

Kept Features Dropped Features Reason for dropping Features 

Ward Code, Ward Name, 

Total-Persons 

State Code, District code 

 

 

Village Code 

 

Gender based or Religion / 

community based  

State Code, District code: Same for 

all rows 

 

Village Code: Not applicable 

 

Gender based or Religion / 

community based – Not Applicable 

 

Table 1: Table of Feature which have been retained and removed 

 

Figure 6 shows the tabular column after alteration and deletions of features, mapping the Ward Code and its population 

alone. 

 
Figure 6: Table with ward code mapped to population alone 

 

 

Obtaining list of all Hospitals in the neighbourhood from FourSquare API 

 

Step 1: Use FourSquare API to fetch only details of Venue category type of “Hospital” 

 

Kept Features Dropped Features Reason for dropping Features 

Venue Category of type 

Hospital 

All other Venue Categories are 

dropped 

Hospitals is the focus area 

Table 2: Details about retained and removed features 

 

http://www.ijirset.com/


International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET) 

                    | e-ISSN: 2319-8753, p-ISSN: 2320-6710| www.ijirset.com | Impact Factor: 7.512| 

       ||Volume 9, Issue 10, October 2020||   

IJIRSET © 2020                                                             DOI:10.15680/IJIRSET.2020.0910052                                                   9652 

 

 

Step 2: There are different sub-categories such as Dentist’s Office, Emergency Room, Eye Doctor, etc under 

“hospital”. For the sake of this experiment, we only require regular hospitals. So, the list of hospitals is further 

filtered. 

 

 
Figure 7: Different kinds of hospitals available in a particular ward 

 

 
Figure 8: Bar Graph representing distribution of different kinds of hospitals 

 

 

Kept Features Dropped Features Reason for dropping Features 

Venue Category of type 

Hospital 

All other Venue Categories such as 

Dentist’s office, Doctor’s office, 

labs are dropped 

For Covid 19, information on 

hospitals are required. Dentist, 

Doctor’s office and labs are not of 

focus in this context 

Table 3: Details about retained and removed features 
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Step 3: Feature Selection 

 
Figure 9: Data before Feature selection process 

 

To clean and organize the data for analysis, only the necessary features or columns are selected. Table 4 lists the 

different features that were retained and those that were deleted. 

 

Kept Features Dropped Features Reason for dropping Features 

Name, location.lat, 

location.lng, Id, distance 

hasPerk, PostalCode, referralID, 

city 

hasPerk, referralID, city: All rows 

have same value 

PostalCode: Many missing data 

entries 

Table 4: Details about retained and removed features 

3. Exploratory Data Analysis 

 

Step 1: The first step was to visualize the population in different areas in Chennai to identify highly populated 

regions. 

 
Figure 10: Bar graph of population of different wards in Chennai 
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From Figure 10, we can observe that “Kolathur” is the area with the highest population. 

 

Step 2: List of hospitals after data cleansing in the dataframe. 

Next step is to rank the hospitals based on their distance from Kolathur (the starting coordinates are taken as the 

centre of the ward). 

 

 
Figure 11: Tabular data of Hospitals in Kolathur sorted by distance 

 

We can see that the first hospital is found at the distance of 3.5 km from Kolathur’s central coordinates. 

 

III. EXPERIMENTAL RESULTS 

 
In the exploratory analysis of the different wards of Chennai, their populations, and hospital availability, the following 

questions were answered:  

 

Problem 1: Do we have hospitals in and around the highly populated areas/wards that are identified?  

There are 20 hospitals around Kolathur each of them is at different distance and located in different locations 

 

Problem 2: What is the radius in which the first hospital is available?  

First hospital is available at 3.5KM distance from Kolathur 

 

Problem 3: In case there are no beds in that hospital what are the list of other hospitals that can be explored? 

Here is the list of other hospitals that can be explored. 

 

 
Figure 12: A list of hospitals in the Kolathur area 
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Details for each hospital can also be extracted from the dataset (however, some values may not be present). This can be 

used to evaluate hospital capacity and availability. 

 

 
Figure 13: Hospitals with data 

 

From figure 13, we can observe that we do not have sufficient data at many hospitals, thus it becomes a challenge for 

citizens to make decisions as to which hospital might be available. 

IV. CONCLUSION 

 

The COVID-19 pandemic continues to create extraordinary challenges for hospital leaders. Identifying and reviewing 

surge capacity planning models that handle both caseload projection and hospital capacity management for this novel 

pandemic disease has become evidently crucial. Further, it is evident that hospital data must be surveyed and updated 

periodically, especially in the case of a global emergency. An enhanced understanding of hospital locations, 

availability, and transportation facilities can help physicians, hospital administrators, emergency response personnel, 

and public health agencies meet the requirements to treat patients during a pandemic. The crucial problem now facing 

health systems worldwide is to determine how to construct and operate the complex supply chain needed to create the 

required resources. 
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