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Abstract 

Introduction: As the threat of yet another COVID-19 outbreak looms around with the recent 

surge in cases in China, a retrospect into our healthcare planning during the previous outbreaks 

can be crucial. During the initial outbreaks, the government of India established a makeshift 

hospital to accommodate the surge in COVID-19 cases. As the distance from the hospital is vital 

in its utilization, this study focuses on how it has impacted the efforts to tackle the surge of 

COVID-19 cases. 

Methods: This is a cross-sectional observational study from a temporary COVID-19 hospital 

in which the distance travelled by patients from home to a temporary COVID-19 hospital was 

studied. 

Results: A total of 216 patients were included in the study. Patients from nine of the eleven districts 

of Delhi and regions around Delhi were admitted to the hospital. Most patients admitted were 

from the same district where the hospital was located n=112 (51.9%; 95% CI, 45 to 58). Among 

the study population, 154 patients (71.1%; 95% CI, 65 to 77) had mild disease, 38 (17.6%; 95% 

CI, 12 to 22) moderate, and the remaining 24 (11.1%; 95% CI, 06 to 15) had severe COVID-19 

infection. Analysis of distance and severity revealed a statistically significant positive correlation 

between severity and distance (p-value <0.001). 

Discussion: Milder cases prefer going to a nearby facility compared to severe cases that would 

travel farther for hospitalization. This indicates a demand for beds for severe patients that 

exceed supply, contrary to the assumption that severe patients would tolerate shorter distances 

for transfer. A single mega hospital thus might not be sufficient to cover the length and breadth 

of a large metropolitan area. 
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Introduction 

Towards the end of 2019, the erstwhile unassuming 

coronavirus spread its vicious tentacles when the country 

office of the World Health Organisation (WHO) was informed 

about a cluster of cases of pneumonia with unknown etiology 

in Wuhan, China [1]. The COVID-19 pandemic as we know 

it today battered even the most established economies beyond 

limits and crippled them for resources. With the threat of 

further outbreaks looming around, a paradigm shift in our 

approach toward healthcare provision is required [2]. One of 

the most feared ideas during the initial days of the pandemic 

was the overwhelming of healthcare resources [3]. This was 

reported during the early days from Italy which saw a rapid 

rise in the number of cases and deaths in a short period when 

the healthcare infrastructure was not prepared for them [4]. 

The increase in workload was measured in surge capacity, 

which is the ability to deal with a rapid increase in patients 

in a short period [5]. The concept of surge capacity planning 

is not new, but in light of the COVID-19 pandemic, has gained 

unprecedented significance [6]. To supply the demand for 

beds during a pandemic, many approaches have been used like 

converting regular hospitals into dedicated COVID-19 facilities, 

increasing the number of ventilators and Intensive Care Unit (ICU) 

beds in existing hospitals, and setting up temporary COVID-19 

hospitals in areas showing a surge in cases. Temporary hospitals 

have been set up worldwide to combat the pandemic, however, 

there have been mixed results. Fangcang shelter hospitals in 

China were one perceived success story, however, there were 

quite a few failures including temporary hospitals in New York 
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at the Javits center and Europe which had to be close down due to 

underutilization of their facilities even at a time when there were 

reports of the permanent healthcare system in the respective cities 

being overwhelmed [7-9]. 

In one such effort, the Government of India established 

temporary COVID-19 hospitals across different parts of 

the country to tackle the crisis, the first of which was in the 

national capital, Delhi. With an increasing burden upon the 

existing healthcare facilities in terms of bed availability, 

staffing, and resources, such temporary hospitals catering 

only to COVID-19 cases were established on a war footing to 

mitigate the impact of the pandemic [10,11]. 

In July 2020, to combat the COVID-19 surge in Delhi, a 

COVID-19 hospital temporarily set up in the South West district 

of Delhi was inaugurated. The facility was one of its kinds and 

widely publicized in print and digital media. The hospital had 

a total of 1000 beds including 250 intensive care beds with 

ventilators. This facility was designed for moderate and severe 

patients of COVID-19; however, any confirmed COVID-19 

patient was eligible for admission here. Treatment in the hospital 

was made available without any charges from patients. This 

mega facility was projected to boost the COVID-19 bed capacity 

in Delhi by 7% with an increase in ICU beds by 11% [12]. 

This raises an important question about the rationale of setting 

up a single mega facility to cater to a large metropolitan area 

versus setting up smaller facilities throughout the metropolitan 

area. Initial strategies that were adopted at the beginning of 

the pandemic were based on lessons learned from combating 

the SARS pandemic in Southeast Asia. A single designated 

hospital in a city proved to be an effective strategy for 

SARS, however, policymakers were quick to realize that this 

strategy will not work for COVID-19 as this pandemic was 

of an unprecedented scale [13-15]. We can learn from the 

experience of combating the COVID-19 pandemic to prepare 

ourselves for similar health crises in the future. 

While many factors influence healthcare utilization, 

accessibility is one of the more important factors [16]. With 

some temporary COVID-19 hospitals being utilized satisfactorily 

and others being underutilized, it seems prudent to study the 

importance of distance to the hospital. This could lead to better 

resource management and scaling of hospitals for equitable 

distribution of resources. There is no published literature on this 

topic, and since the outbreak is far from over and new variants of 

the virus still emerging, the anticipation of larger outbreaks and 

preparation to mitigate it effectively is the need of the hour. 

Methods 

This is a cross-sectional study based on a temporary COVID-

19 hospital in India. We performed this study to outline 

the geographical outreach of a temporary COVID-19 hospital 

in times of a pandemic when the existing healthcare facilities 

are being overwhelmed. Data were collected from the 

hospital records of all patients admitted to the hospital 

between 13 July 2020 and 05 August 2020. This included 

their age, sex, the severity of COVID-19, and home addresses. 

Individuals, who resided farther than 300 km away from 

the hospital, were excluded from the study. As part of this 

study, written informed consent was taken. The study was 

approved by the Institutional Ethics Committee. Distance 

in kilometres (Km) to their respective places of residence 

was calculated using Google maps. Cases were defined as 

per the World Health Organisation (WHO) case definition 

for COVID-19, wherein a confirmed case is a person with 

laboratory confirmation of COVID-19 infection, irrespective 

of clinical signs and symptoms [17]. Cases were categorized 

into mild, moderate, and severe cases based on the Ministry of 

Health and Family Welfare, Government of India guidelines 

being followed in India. Mild cases were the ones who met the 

case definition with oxygen saturation (SpO2)>95% at room 

air and respiratory rate <24/min. Moderate cases had clinical 

evidence of pneumonia with oxygen saturation (SpO2) > 

90% but <94% or respiratory rate ranging from 24 to 30/min 

on room air. Patients were categorized as severe COVID-19 

if they had features of severe pneumonia characterized by 

tachypnoea > 30/min and/or SpO2<90 % on room air [18]. The 

data were compiled and analysed using IBM SPSS statistics 

version 25. Mean and standard deviation (SD) were calculated 

for the continuous variables while proportions were used 

for categorical variables. For proportions, 95% Confidence 

intervals (CI) were calculated. Spearman’s rank correlation 

coefficient test and Kruskal-Wallis test were used to study 

association and p-values less than 0.05 were considered 

statistically significant. District-wise data was plotted on a 

map using Tableau Desktop Professional Edition version 3.1. 

Results 

The hospital received laboratory-confirmed cases of COVID-

19. A total of 216 patients were included in the study after 

four were excluded according to the exclusion criteria. The 

study population predominantly included male patients, 

n=161(74.5%; 95% CI, 68 to 80), as tabulated (Table 1). The 

age distribution of the study participants ranged from 08 to 

85 years (42.1 +17.7 years). Patients in the age group ranging 

from 40 years to 49 years constituted the most common age 

group. The peak number of cases belonged to the age group of 

40-49 years closely followed by the younger group of 20-29 

years. Patients from nine of the eleven districts of Delhi and 

regions around Delhi were admitted to the hospital (Figure 1). 

Most patients admitted to the hospital belonged to South West 

district of Delhi, n=112 (51.9%; 95% CI, 45 to 58). The other 

leading districts were West Delhi with n=32 (14.8%; 95% 

CI, 10 to 19) and North East Delhi with n=21 (9.7%; 95% CI, 

05 to 13). The distances from the place of residence of the 

patients to the hospital ranged between 01 to 142 Km (11.7 + 

12.7 Km). The mean distances of patients from various parts 

of Delhi have been described in Table 2. It was also noted 

that a total of 14 patients (6.5%; 95% CI, 03 to 10) were from 

outside the national capital territory, Delhi with distances 

ranging from 21.5 to 142 Km (44.7 +2 9.9 km). A total of 

154 patients (71.1%; 95% CI, 65 to 77) belonged to mild, 38 

(17.6%; 95% CI, 12 to 22) were moderate category and the 

remaining 24 (11.1%; 95% CI, 06 to 15) had severe COVID-19 

infection.   Further analysis of distance and severity revealed 

a statistically significant positive correlation between severity 

and distance (p-value <0.001), boxplot plotted (Figure 2). 
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Table 1. Clinical characteristics at baseline. 
 

Characteristics COVID-19 cases (N=216) 

Age(in years) Mean(SD) 42.1 (17.7) 

Age group(in years) 

0-9, no (%) 5(2.3%) 

10-19, no (%) 13(6%) 

20-29, no (%) 46(21.2%) 

30-39, no (%) 38(17.6%) 

40-49, no (%) 48(22.2%) 

50-59, no (%) 27(12.5%) 

60-69, no (%) 18(8.3%) 

70-79, no (%) 16(7.4%) 

80-89, no (%) 5(2.3%) 

Gender  

Male, no (%) 161(74.5%) 

Female, no (%) 55(25.5%) 

Severity Profile 

Mild, no (%) 154(71.29%) 

Moderate, no (%) 38(17.6%) 

Severe, no (%) 24(11.1%) 

 
 

Figure 1. District-wise distribution of cases. 

Table 2. Distances of patient’s residence to the hospital. 
 

District 
Distance(Km) 

Mean(SD) 

Mild 

No (%) 

Moderate 

No (%) 

Severe 

No (%) 

All patients (N=216) 11.7(12.7) 154(71.3) 38(17.6) 24(11.1) 

Central Delhi (n=5) 13.9(1.9) 5(100) 0(0) 0(0) 

East Delhi (n=3) 10.9(4.5) 2(66.7) 1(33) 0(0) 

New Delhi (n=15) 9.8(4.3) 10(66.7) 2(13.3) 3(20) 

North East Delhi (n=21) 10(4.3) 18(85.7) 3(14.3) 0(0) 

North Delhi (n=1) 16.3(0) 0(0) 0(0) 1(100) 

North West Delhi (n=6) 18.4(14.1) 3(50.0) 1(16.7) 2(33.3) 

South Delhi (n=7) 11.8(6.0) 3 (42.9) 3(42.9) 1(14.3) 

South West Delhi (n=112) 8.1(4.9) 82(73.2) 21(18.8) 9(8.0) 

West Delhi (n=32) 10.5(6.9) 22(68.8) 5(15.6) 5(15) 

Outside Delhi (n=14) 44.7(29.9) 9(64.3) 2(14.3) 3(21.4) 
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Discussion 

Figure 2. Box plot demonstration of distance and severity relation among COVID-19 patients. 
 

plays a vital role in the profile of patients being drawn from 

As COVID-19 spread, the healthcare systems of countries 

across the globe experienced a major setback. With an 

inordinate increase in the number of cases and no signs of 

respite, governments were forced to take on novel ways to 

tackle the pandemic [19-22]. In one such effort, a makeshift 

dedicated COVID-19 hospital was established in the South 

West district of the national capital territory, Delhi, India 

within a short period of 12 days [23]. In our study, the 

mean age of patients admitted to the hospital was 42.1 years 

which was much lower than what has been observed in other 

countries like the United States of America, China, and Italy 

[24,25]. It was observed that the distribution of cases between 

males and females has shown a marked difference wherein 

74.5% of the study population were males. 

The major proportion of patients who were admitted to 

the hospital was from South West district of Delhi which 

constituted 51.9% of the total patients. The location of the 

hospital within South West Delhi could be the obvious reason 

for a such large proportion of patients coming from this region. 

Although the absolute number of patients admitted to the 

hospital was proportionately very high for southwest Delhi, 

the same did not hold true concerning the severity profile of 

the patients. While only 8.0% of patients from South West 

Delhi belonged to the severe category, the proportion was 

much higher (21.4%) for patients from outside Delhi. Among 

the districts of Delhi, there was no significant difference in 

the severity profile when patients were from comparable 

distances. The higher proportion of severe cases from farther 

distances could be because of the much higher costs involved 

in the management of severe cases as compared to mild and 

moderate cases in private hospitals. Thereby milder cases 

would prefer going to a nearby healthcare facility as compared 

to a severe case who would come farther distances given 

the lower costs involved. In this hospital, all treatment and 

investigation were free of cost, which would have resulted in a 

higher proportion of severe cases from farther places, despite 

the problems faced in transferring severe patients. Thus, 

the utility of such temporary COVID-19 hospitals although 

irrefutable in managing all grades of severity, its scaling 

farther distances. This indicates a demand for beds for severe 

patients that exceed the supply. This is contrary to what would 

be expected assuming that severe patients would tolerate a 

shorter duration of the transfer due to limitations of critical 

care provision in ambulances. With increasing distance, 

the problem of transportation arises, and its role in limiting 

the provision of better care has been established [26]. Thus, 

a single mega hospital catering to a large city, even though 

appears to be an attractive proposition, might not always be 

a viable option. Instead, smaller hospitals distributed widely 

might be a better strategy. 

The lack of previous comparisons limits the interpretation of 

this study and further extrapolation. Also, additional travel 

undertaken in case of transfer-ins has not been accounted for. 

To add, many factors that affect healthcare utilization have not 

been studied as they are beyond the scope of this study. 

COVID-19 had crippled our existing healthcare facilities for 

want of resources and manpower. Makeshift facilities with 

capabilities to hold a large number of patients with supporting 

manpower are deemed to affect the outcome of such pandemics. 

Countries or regions with the preparedness of such kind may 

emerge successful in tackling the outbreak. Realizing the key 

role played by communication and widespread publicity of 

such facilities, unprecedented measures are to be taken by the 

government and health care staff to ensure maximal utilization 

of such makeshift hospitals. Considering this severity-guided 

outreach of the hospital, it would be wise to decentralize 

such facilities into smaller centres catering to severe cases in 

multiple places. Such an effort might mean more targeted care 

and reduce unnecessary fatigue of staff and underutilization 

of beds. With the threat of more vicious and deadly outbreaks 

persisting, better planning of available resources would enable 

us to fight the pandemic better. 
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