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Abstract 

The beginning of 2020 also marked the beginning of the COVID-19 pandemic caused by SARS-CoV-2, which reiterated 

the key role of diagnostics in patient management, infection containment, planning, and implementation of control strat-

egies. With the emphasis on testing larger populations, it became pertinent to develop a mass specimen collection site 

that could serve volumes more effectively and safely to meet the rising testing demands of the pandemic. In this article, 

we discuss the Drive-through model of swab collection for COVID-19 testing as an efficient, safe, effective & scalable 

testing model for the pandemic. Each wave of the pandemic taught us that change, and innovation are the only constant. 

The Drive Thru collection sites were setup for high throughput testing of patients for COVID-19. This innovative model 

helped us achieve excellent patient care by allowing faster specimen collection and thus a shorter sample-to-result turn-

around time, more judicious usage of PPE, promoting increased patient safety and satisfaction along with minimizing 

the risk of transmission. We successfully implemented scalable and highly effective specimen collection sites for COVID-

19 when testing was the key to flattening the curve. The entire process took about a few minutes for patients within the 

confines of their vehicles, keeping in mind maximum safety and minimum exposure to both the patient and healthcare 

personnel.  

                                                    Keywords: COVID-19, Drive through,Sampling model 

1. Introduction 

The World Health Organization (WHO) on March 11, 2020, declared the novel coronavirus (COVID-19) outbreak a global 

pandemic.1 The first documented case in India occurred on January 30, 2020, followed by a surge of cases, leading to the 

announcement of a nationwide lockdown in March 2020. The novel virus is classified as a respiratory virus with a com-

plex pathology, impacting multiple organ systems with the potential to cause a dysregulated immune response, known 

as a cytokine storm.2,3Due to the lack of vaccine at the outset, amongst other preventive strategies, high volume testing 

followed by isolation of people testing positive, was critical in mitigating the effects of this highly communicable disease. 

A community-based health care system in the capital city of India implemented a drive-through testing site, in an at-

tempt to divert suspected cases of COVID-19 away from larger patient areas while protecting both healthcare personnel 

and patients. In this report, we discuss our team’s experience, lessons learned, and challenges in developing a high vol-

ume COVID-19 testing site in the capital of India, the first of its kind in the country.  

2. Rationale 

As the pandemic hit the nation, and an unprecedented countrywide lockdown was announced in March 2020, diagnostic 

facilities across nations faced the biggest challenge from the perspective of testing huge populations in resource limited 

settings and also minimising transmission and maximising safety for both patients and the sample collection staff.4  As 

per a Lancet report4, millions of people started staying at home to minimize the transmission of COVID-19, although 

healthcare workers were primed to do the exact opposite. 

Healthcare workers were at the frontline fighting this pandemic from its onset and were at the highest risk of contract-

ing it. Figures from China's National Health Commission showed that more than 3300 health care workers had been in-

fected as of early March 2020 and, according to local media, by the end of February at least 22 had died.   
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Italy reported that 20% of its healthcare workers had gotten infected, and even reported a few fatalities.4 Reports from 

medical staff described physical and mental exhaustion, the torment of difficult triage decisions, and the pain of losing 

the patients and colleagues, all in addition to the infection risk. Along with concerns for their safety, healthcare workers 

were also concerned about passing the infection to their families.4  

Another challenge of the pandemic as it accelerated, was the lack of access to personal protective equipment (PPE) for 

health workers, which became one of the key safety concerns.  

During the pandemic, testing of individuals played a key role in identifying active cases. Across the globe, patient sam-

ples were collected by the various following methodologies:5-7 

2.1 Walk-ins8- Patient walks into the healthcare facility; into a designated COVID-19 swab collection room to get their 

swabs collected. Only a limited number of patient sample collections were done in the process as it required considera-

ble time for donning and doffing of personal protective equipment (PPE) and environmental disinfection.  This also had 

the risk of fomite/surface transmission in the premises, although the risk is considered very low. 

2.2 House to house collection9- Health care personnel visit the homes of patients requesting the test. While this is a 

labour-intensive and time taking process, it also adds to the hazard of the healthcare workers coming in direct contact 

with the patient and his/her surroundings. 

2.3 Kiosk10- An innovative model in times of pandemic wherein swabs are to be collected from the confinement of a 

collection booth. While the kiosk or closed booth allowed testing of patients visiting on foot, it had the following major 

disadvantages: i) The inner surface of the booth had to be wiped with a disposable disinfecting tissue or a piece of cloth 

and a disinfectant solution, after which a post-disinfection ventilation period of at least 30 minutes had to be observed. 

However, most walk-in screening centres observed only 10–15 minutes of ventilation. ii) In the Kiosk centres, the same 

fixed set of gloves were used for every patient. For patient safety and to prevent cross-contamination of samples, it is 

important for a change of fixed gloves of the booth after screening every patient sample along with proper disinfection 

of the surroundings. To increase the sample collection speed with increased safety precautions at the walk-in screening 

centres, the number of booths were increased. 

2.4 Drive Through11-A novel model of specimen collection where the specimen is collected by the healthcare worker 

while the patient is seated in their own vehicle. The advantage of the drive-through method is that it minimizes the con-

tact between the patient and medical staff, as the specimen collection is done in an open environment, through the 

rolled down window of the car. 

While the 1st two models of swab collection are conventional, healthcare innovations like the kiosk and drive-through 

models minimize the risk of contact of the healthcare workers with infected individuals as well as allow conservative 

use of PPE10,12-14.  

Evidence before this report suggests that drive-through testing centres had been successfully used in South Korea10,15 

and USA16, and the current model was based on the same. 

With the aim of achieving the highest safety standards for both the patient and healthcare workers, the high throughput 

drive-through model was adapted by our healthcare facility. 

It became of primary importance, amidst the COVID-19 wave for the Government of India, to implement a mass testing 

drive in order to screen the infected individuals and isolate them. Various measures were undertaken, by setting up test-

ing centres throughout the nation, of which the implementation of drive through testing became one of the models for 

high throughput and safe sample collection process. 

The drive-through testing centers were functional worldwide after the onset of pandemic17-19. This article here gives a 

detailed insight into the first paperless drive-through as a screening center for COVID 19 in India. The implementation 

of these drive-through testing centers had major advantages during the peak of COVID-19 infection such as: 

1. A design of extended roofing of these drive-through booths helped to protect both the specimen and the collection 

personal during the rainy season. 

2. These drive-through centers were in the heart of the city and hence were easily accessible and if any critical patients 

were encountered at these sites, they were referred to the nearby hospital immediately. 

3. Repeated reminder to patients prior to their appointment, to avoid crowding at the drive through centers ensured a 

seamless operation of the centers. 

4. Provision of fans and heaters at the collection sites ensured comfort of healthcare workers during summers and win-

ters respectively. 
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A few challenges encountered at the drive through centers: 

1. Extreme harsh weather conditions made it tough for the collection personnel in PPE to withstand long working hours.  

2. Eligibility for drive through testing was limited to individuals in vehicles, and thus limited the outreach. 

3. Site planning  

At the outset, only the National Institute of Virology in Pune, India was conducting COVID -19 RT-PCR tests in the coun-

try, but as the cases increased, the diagnostic landscape quickly changed to include other government and private labor-

atories to start testing. One of the biggest challenges in a pandemic was the availability of widespread community test-

ing, which would be efficient, effective, safe, and convenient with a short turnaround time. 

Drive-through testing has several advantages: it helps to maintain social distancing and does not require individuals to 

enter closed settings.20 

A fortnight prior to 5 April 2020, our multidisciplinary group consisting of the infection prevention and control team, 

operations and facility managers, laboratory administrators, information technology (IT) specialists, and continual qual-

ity improvement advisors, set about developing a model for increasing volume and optimizing the use of limited re-

sources via drive-through upper respiratory swab testing. The process was streamlined by demarcating the entry of 

vehicles into stations as shown in figure 1. At station 1, the vehicles were checked if they had a prior registration on our 

website and the government IDs were verified. Next station for the vehicle was the sampling station. The unidirectional 

workflow was maintained for smooth and seamless operations.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Standard procedure of the Drive- through testing centres: 

i. Firstly, strategic locations were selected to cover larger geographical areas of the national capital. They were select-

ed in such a way that they were easily accessible and yet isolated from residential complexes and traffic.  

ii. 2 portable cabins were constructed in isolated parking lots at 2 different sites, after seeking permission from local 

government authorities and the state pollution control committee. Extended roofing was designed for the cabins to 

accommodate the rainy season.  

iii. The area was divided into a separate demarcated PPE storage area, collection kit storage area (including materials 

for triple-layer packaging for transport), triple-layer packaging area, cool box shipment containers (2-8 degree Cel-

sius) storage area, a proper color-coded biomedical waste disposal area (as per Central Pollution Control Board 

guidelines for COVID-19 waste) and a computer station. 

iv. These satellite centres were provided electrical and Wi-Fi connections along with CCTV cameras for continuous sur-

veillance from the central lab for quality control processes and real time monitoring of logistics. 

v. The car stop area adjacent to the tent for sampling, was well demarcated as shown in the image below, to ensure a 

seamless and contact-free testing experience. 

vi. All the paperwork including document submission, payment & result dispatch were made online for ensuring con-

tactless high-throughput testing.  
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vii. Reports were available within 10-24 hours via email and on the lab’s website portal. 

viii. Leading up to the testing site, the lanes had properly installed signage to guide people. Once patients made their way 

to the sample collection booth in their vehicle, they were instructed to roll down their windows for nasopharyngeal 

and oropharyngeal sampling.  

 
                                                         Image 1: Drive through sample collection booth.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.1 Training 

Intensive training sessions were conducted for all personnel involved at these satellite centres which included the tech-

nique of PPE donning & doffing, nasopharyngeal and oropharyngeal swab collection, triple-layer packaging, the im-

portance of cold chain maintenance for storage and transport as well as for proper disposal of biomedical waste. The 

training material was taken from CDC (Centers for Disease Control and Prevention) Guidelines, ICMR (Indian Council of 

Medical Research), and MOHFW (Ministry of Health and Family Welfare), Government of India portal. Live demonstra-

tions and audio-visual materials were used during these training sessions followed by post-training questionnaires to 

assess the staff. A timed assessment was then conducted for each team member prior to the launch, to ensure complete 

compliance with the protocols and a seamless workflow. 

3.2 Staffing 

The efficiency of the sample collection team was critical to the success of this model. The team consisted of 1 parking 

assistant, 2 swabbers along with 1 cleaning assistant. All were stationed at station 1 and station 2 respectively, at each of 

these drive-through centres. The working hours of each staff enrolled in all drive-through centres were 8 hours. 

3.3 PPE 

The swabbers wore a face shield, mask, full PPE, wrap around gown, and gloves. The gloves and wrap around gown 

were changed prior to sampling each patient.  

3.4 Biomedical Waste Management 

Stringent measures were taken for biomedical waste management at these collection centres, as per the latest Central 

Pollution Control Board guidelines (CPCB) and COVID-19 waste management revised guidelines. Complete compliance 

with all the requirements of waste management was ensured. Waste segregation followed by pre-treatment (whenever 

applicable) prior to handing over to authorized Common Biomedical Waste Treatment Facility (CBMWTF) was adhered 

to along with real time uploading of waste generation data on the CPCB COVID waste app. 

3.5 Testing Eligibility 

It was based on ICMR latest advisory on testing strategy, available on the domain https://www.icmr.gov.in/. 
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3.6 Phases of SARS-CoV-2 RT-PCR testing (pre-analytical, analytical and post-analytical) 

As shown in figure 2, it was mandatory for every patient requiring the SARS-CoV-2 RT-PCR at the drive-through to fill a 

booking/test request form through the laboratory’s official website, upload the necessary documents for getting tested 

following which the laboratory accepted the request of the patient, based on the eligibility criteria as per ICMR guide-

lines.  A confirmatory email was sent to the patient about the appointment schedule including a GPS location, explanato-

ry video demo regarding drive through testing and an FAQ sheet. Staff at the testing site received prior notification of 

patient details for a better preparedness. An approximate time slot of 5 minutes was allotted to each vehicle. On arrival 

of the patient at the site the support staff verified the patient details. Following this, the specimen was collected and 

packaged at the booth and transported to the main laboratory wherein the RT-PCR test was conducted. The reports 

were then sent to the patient along with real-time reporting to the ICMR database for contact tracing of all patients.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Discussion 

In this commentary, we discuss the planning, implementation, challenges, triumphs and learnings in a high-volume com-

munity-based COVID 19 drive- through testing facility. The innovative model helped us achieve excellent patient care by 

allowing a faster specimen collection and thus shorter sample-to-result turnaround time, more judicious usage of safety 

gear, i.e., PPE while promoting increased patient safety and satisfaction along with minimizing the risk of transmission. 

Below we have enlisted various salient points of the drive-through model of COVID testing: 

4.1 Ensuring a seamless Pre-analytical workflow design 

We designed a facility aiming at “minimal- to- zero” waiting time for patients. Prior appointment slots were given to 

each vehicle as a measure to control the incoming traffic in a more effective manner. In addition, a dedicated online 

COVID-19 drive-through testing request web page was created to make online bookings along with a helpline number 

for any queries. The website contained a drive-through demonstration video and FAQ page for easy understanding of 

the standard operating procedure by the patients. It was ensured that there was no overlap between the appointments, 

to enable us to serve better. Every vehicle was given a slot of 5 minutes. Both nasopharyngeal and oropharyngeal swabs 

were taken to increase the analytical performance of RTPCR testing.  A maximum of 4 patients per vehicle was allowed 

for testing purposes. The average swabbing time per vehicle varied from less than a minute for a single patient to a max-

imum of 5 minutes for 4 patients in a single-vehicle. A total of 26,934 samples were taken in the period April-December 

2020 at the drive-through collection sites, with maximum specimen collected in November (i.e. Count 6219) as shown in 

figure 3. 
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4.2 Creating a reproducible model for scaling up testing 

As the COVID -19 infection rates increased, we realized the need for scaling up testing. The drive-through design could 
easily be replicated at multiple sites to cater to higher volumes.  

As India ramped up testing, to begin with, there was a limited supply of PPE. The drive-through model allowed a judi-
cious usage of the same, requiring only a change in a part of the PPE coming in direct contact with the patient, instead of 
the entire PPE. 

The first drive-through model was replicated at 4 other centres to serve patients who required to get tested. The sample 
– to – result time was approximately 4-5 hours. The transit time between the collection point to the PCR lab varied from 
20-90 minutes. The specimen collection steadily increased in these centres and showed a sharp increase from Septem-
ber 2020. This was also the period when the pandemic reached it’s peak in India. A maximum number of 6219 samples 
were collected cumulatively in these facilities in November 2020 with an average of 100-150 samples each day. 

The scalable high-volume testing deployment was cutting edge, since specimens were transported in timely regular 
batches to the main testing lab to ensure a turnaround time of less than 24 hours. The shortest turnaround time was 4 
hours in RT PCR testing.  

4.3 Testing pediatric population 

Swabbing in children requires patience and expertise, especially in the age group of less than 12 years. Therefore, fami-
lies with children in the above age group were given an extended time slot, and highly skilled collection personnel were 
appointed at the sites especially for the same. A maximum number of 317 children were tested in November 2020. (As 
shown in figure 4) 
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4.4 Testing emergency patients 

CB-NAAT SARS CoV-2 test with Cepheid GeneXpert was specially deployed for emergency patient testing under: - 

4.4.a. Pregnant females undergoing an emergency procedure on physician’s request. 

4.4.b. Severely ill patients on physician’s request 

4.4.c. Any patient requesting for urgent report 

Emergency samples were immediately transported to the main testing lab without delay. 

CBNAAT on Cepheid GeneXpert has an analytical run time of 45 minutes for negative samples and a shorter cycle of re-
porting positive samples within 30 minutes with the early assay termination feature17. The overall shortest sampling to 
result time in such emergency patients was within 1 hour to a maximum of 3 hours. For CBNAAT testing, samples were 
collected in our drive-through premises and a turnaround time of 3 hours was committed to patients. Temperature-
regulated vehicles were used for sample transport. Dispatch was ensured within 5 minutes of sample collection and 
transit time was at an average of 20 -90 minutes to the testing facility.  

Drive-through and CBNAAT combined together helped us cater to emergency patients in a more effective manner and 
thus achieve excellent patient and clinician satisfaction.  

 

 

 

 

 

 

 

 

 

 

 

 
4.5 Continued training  

For effective implementation and smooth functioning as per SOP, it was ensured that constant training of the staff was 
done. As 2020 saw a surge in cases, guidelines were being issued and updated on government portals on a regular basis. 
Team of doctors and IT personnel were constantly updated on the latest available guidelines on COVID-19 and gave 
training to the ground staff. Amongst the many guidelines which were revised or new, some of them are enlisted below:  

4.5.a. Uploading data to RT-PCR App on a real-time basis: The app is a hand-held tool for healthcare personnel at sample 
collection centres across the country. An intimation was sent through the app to ICMR by the sample collection facility 
sending the sample to the concerned ICMR labs conducting SARS-CoV-2 RT-PCR test. With the successful registration of 
any sample, the collection centre user could also view the specimen collection details.  

4.5.b. Constant updates on COVID-19 Biomedical waste management: (https://cpcb.nic.in/covid-waste-management/) -
4 revisions until July 2020.  

The Central Pollution Control Board of India came up with a mobile application in May2020, following directions from 
the National Green Tribunal (NGT). 

User may feed the various details i.e. name of waste generator body, details of waste collector and waste treatment oper-
ator etc, in mobile application that could be tracked and monitored in backend. 

(https://cpcb.nic.in/covid-waste-management/) 4 revisions until July 2020. 

4.5.c. Continuous revision of testing strategy for molecular testing-6 versions until September 2020 (https://
www.icmr.gov.in/cteststrat.html)  

On-site training was organized for personnel every time there was a revision in the guidelines or a new guideline was 
issued. The training materials used were taken from the above-mentioned sources and the necessary changes were 
made in the SOPs. 
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4.6 Patient feedback for drive-through testing  

Patient satisfaction is an essential quality indicator18. The feedbacks received from the patients tested were excellent in 
terms of quality of reporting and short turnaround times. One of the chief concerns of patients while requesting for the 
test was the privacy of testing and most patients were anxious about home collection, because of the social stigma asso-
ciated with the disease along with the risk of transmission if they used any other option of sample collection (Kiosk/
Home collection)19. This model of specimen collection addressed their concern as it ensured the confidentiality of test-
ing. 

5. Challenges 

5.1 The major limitation for medical staff in these drive through was to work outdoors for long durations when the 
weather was very cold, hot, or windy. To troubleshoot the same, trained medical staff was deployed to work in 8 hourly 
shifts. 
5.2 Dealing with the backlog of vehicles in peak COVID-19 times- As we hit the peak of COVID-19 cases in the country, 

we also faced queuing up of vehicles in the facilities. We deployed personnel specially to guide the traffic flow around the 

specimen collection sites to maintain the turnaround time and seamless workflow. 

5.3 Vehicles at the testing site without a prior appointment- In spite of ensuring prior appointments for all undergoing 

testing, there were a few patients arriving at the drive-through station without prior appointments. Testing was not de-

nied to them if they fell under the latest testing strategy criteria and registrations were done on-site for such patients. 

5.4 Communication of results and patient counselling- The COVID-19 disease diagnosis is associated with social stigma, 

fear, and anxiety apart from the symptomatic manifestations of the disease14. Moreover, since the majority of cases may 

remain asymptomatic, it was difficult for such patients who tested positive to accept their results. Our team of doctors 

ensured a proper counselling of patients telephonically to help them understand the results, precautions to be taken and 

seeking medical help. 

5.5 Constantly keeping up with the evolving Guidelines-Training of all dedicated personnel was key to staying updated 

with the latest guidelines. 

6. Learnings 

The lessons learned from the current drive-through testing site development resemble those reported from other testing 
services globally involved in widespread community testing in larger population areas and in different patient sub-
populations.14,15,16,20  

7. Implications of all available evidence 

The drive-through testing sites continue to be active screening centres with the anticipation of increasing cases across 
the globe. We successfully adopted a strategy to create a scalable and highly effective specimen collection site for COVID-
19 when testing was key to flattening the curve. The entire process was found to be safe, effective, efficient and conven-
ient to both the patient and healthcare personnel. Such innovative models can be implemented in the future to deal with 
pandemics or community outbreak investigations and strengthen public health systems.  
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