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Abstract 
Background: The world is currently experiencing a healthcare crisis caused by 
Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2). Health-
care workers (HCWs) are at the forefront of controlling the spread of the 
disease; this response has resulted in a huge number of infections amongst 
HCWs and unfortunately some casualties. Infection prevention and control 
practices (IPC) are practical, proven methods that prevent avoidable harm to 
patients and protect health workers from contagious infection. This study was 
done to evaluate the effectiveness of IPC practices utilized in COVID-19 test-
ing drive through facility in Lagos Nigeria. Method: The facility recruited 42 
HCWs who were trained on IPC and use of Personal Protective Equipment 
(PPEs). Training on donning and doffing of PPEs, preparation of decon-
taminants and sample handling were done for relevant personnel. A daily log 
for monitoring COVID-19 symptoms was deployed to all HCWs; to help 
early detection of COVID-19 infection and prevent transmission amongst 
staff. Results: Of 42 personnel, 92.8% had a tertiary level of education while 
71.4% had at least 5 years work experience. A total of 5 (11.9%) out of 42 
HCWs were positive by week six of the study. All infected persons worked at 
the drive through centre. Most common symptom filled in the daily log tool 
was headache and fatigue. Conclusion: Despite all the measures introduced, 
11.9% of HCWs became positive within 6 weeks, showing the highly infec-
tious nature of the virus and the need to research into more effective meas-
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ures in preventing the transmission of highly infectious pathogens to HCWs 
during outbreaks. 
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1. Introduction 

The Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) is a novel 
coronavirus and the causative organism for the corona virus disease 2019 
(COVID-19) which is responsible for the current global pandemic [1]. This 
highly contagious disease outbroke in Wuhan, China in December 2019, and the 
first COVID-19 confirmed case in Nigeria was reported on 27th February 2020 
[2]. The first COVID-19 confirmed case in Nigeria was reported on 27th Febru-
ary 2020 [2]. COVID-19 is spread by human-to-human transmission through 
contact and droplets exposure. Symptoms include fever, fatigue, sore throat, 
cough, abdominal pain and dyspnea in mild cases and bilateral viral pneumonia, 
and acute respiratory distress syndrome (ARDS) in more severe cases [1]. 

Establishing measures to control the transmission of SARS-CoV-2 is a key 
public healthcare intervention goal. Healthcare workers (HCWs) are at the fore-
front of controlling the spread of COVID-19; this response and persistent expo-
sure to infected patients and contaminated surfaces can increase the risk of ac-
quiring and transmitting the infection [3]. Epidemiological data in Italy shows 
that as of 3rd April 2020, around 10,000 healthcare workers had been infected 
and 74 had died [4]. In China, 3387 healthcare workers were infected [5]. This 
data highlights the importance of controlling the spread of the infection to 
HCWs. 

In order to join global efforts to contain and defeat the pandemic, Nigeria es-
tablished its first modified drive through testing facility (MDTF) in Nigeria In-
stitute of Medical Research (NIMR) Lagos on the 30th of March 2020 [6]. A drive 
through testing strategy is an innovative way of increasing testing while reducing 
infection transmission; it has the advantage of reduced contact and exposure 
time with clients [7]. Standard IPC measures and controls were introduced to 
ensure that HCWs were protected from infection in this scheme. The objective 
of the study is to determine the effectiveness of IPC measures deployed in the 
implementation of the drive-through testing strategy at NIMR.  

2. Methods 
2.1. Study Site 

This study was coordinated by the Centre for Human Virology and Genomics, 
Nigeria Institute of Medical Research, Lagos. The centre is an ISO 15189:2012 
accredited laboratory and listed as a World Health Organization (WHO) pre-
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qualification evaluating laboratory. 

2.2. Study Design and Participants 

The study is a mixed method study involving qualitative and quantitative com-
ponents; the use of in-depth interview was employed for the qualitative aspects 
and summary statistics for quantitative analysis. 

The MDTF recruited HCWs (referred to as the NIMR COVID-19 response 
team) from various health multicentres in the Lagos province. This team had 42 
personnel comprised of clinicians, researchers, scientists, technicians, environ-
mental health officers and other administrative staff (Table 1) who were as-
signed into various sub groups such as the surveillance team, sample collection, 
laboratory testing, viral transport medium & decontamination team, data entry& 
result validation team, sanitation and administrative teams. The MDTF had a 
modification of a walk-in pathway introduced to accommodate walk-in clients 
who do not own cars.  

Prior to start up, risk assessment was conducted using a standardized template 
from WHO and gaps identified were closed [8]. All HCWs were trained on In-
fection Prevention and Control practices by the IPC and biosecurity team in the 
institute using the institutes biosafety manual and standard operating proce-
dures. A daily log for monitoring COVID-19 symptoms was developed. The re-
sponse team was trained on how to complete the daily log which was by ticking 
symptoms (cough, fever, abdominal pain, diarrhoea, rhinorhea) they could be 
experiencing. The purpose of this daily log was to aid early detection of 
COVID-19 infection should that occur. HCWs were encouraged to test when 
they had symptoms suggestive of COVID-19 or before visiting their families as 
they were lodged onsite.  

 
Table 1. Distribution of health care workers recruited. 

Team Number Educational Qualification Years of experience 

Surveillance 
4 Tertiary 10 - 15 years 

2 Tertiary 0 - 5 years 

Sample Collection 
5 Tertiary 10 - 15 years 

2 Tertiary 0 - 5 years 

Laboratory Testing 
7 Tertiary 10 - 15 years 

2 Tertiary 0 - 5 years 

Viral transport medium  
& decontaminant production 

5 Tertiary 5 - 10 years 

5 Tertiary 0 - 5 years 

Data entry & Result validation 3 Tertiary 10 - 15 years 

Sanitation team 3 Secondary 0 - 5 years 

Administrative team 4 Tertiary 15 - 20 years 
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The activity workflow (Figure 1) for the testing facility went thus: at the 
MDTF, surveillance data and sample (oral and nasopharyngeal swab) were col-
lected, the next step was to transport biological samples to a biosafety level 3 
(BSL-3) laboratory for sample inactivation. After which samples were moved for 
qPCR testing in a biosafety level 2 (BSL-2) laboratory and finally, results were 
released via email after data entry and validation. The process for inactivation 
was by aliquoting samples into a lysis buffer and leaving to stand at room tem-
perature for 10 minutes. Thereafter, the aliquot was moved to a BSL II (BSL2) 
laboratory for routine laboratory testing. Sample and data collection at the 
MDTF was from 10 am to 4:00 pm for six days a week and an average of 75 cli-
ents was serviced per day. The period reported in this study was from 30th March 
to May 10th. 

3. Results 

There were 42 HCWs aged between 21 years and 57 years, with a mean age of 32 
years, comprising of 29 males and 13 females. Out of the 42 HCWs, 39 (92.8%) 
attained tertiary level of education while three persons (7.1%) attained secondary 
level of education. Fourteen of them (33.3%) had work experience of less than 5 
years, while 28 (66.6%) had work experience of greater than 5 years. Of the 42 
HCWs recruited in the study, 37 completed the study. Five HCWs who got in-
fected were removed to isolation wards.  
 

 
Figure 1. Activity workflow for modified drive through testing facility. 

MODIFIED DRIVE THROUGH 
FACILITY (MDTF)

Surveillance data 
collection at MDTF

Sample collection
team at MDTF

Sample decontamination 
biosafety level 3(BSL3)

qPCR laboratory testing 
team in a biosafety level 2      

(BSL2)

Data entry into 
database

Results release by 
email
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COVID-19 Testing Per Week 

Week 1: No member of the COVID-19 response team was tested in the first 
week as we had just commenced testing at the centre no staff had suggestive 
symptoms which required testing. 

Week 2: Two onsite staff from the sample collection team working at the 
MDTF were tested; they indicated interest in visiting their families. Their result 
was negative. No other staff filled any suggestive symptom in the COVID daily 
log which required testing.  

Week 3: The entire NIMR COVID response team (42) was tested; 3 personnel 
were positive. These personnels had not reported any symptoms in their daily 
log. All personnel infected were stationed at the MDTF (from the sample collec-
tion team and data surveillance team).  

Week 4: No staff reported suggestive symptom, which required testing in the 
week.  

Week 5: A team member from the sample collection unit reported fever, 
cough, rhinorrhea, muscular aches and fatigue to the biosafety officer during the 
week and was tested. The COVID-19 test result came out positive. 

Week 6: A HCW with sample collection team tested positive after reporting 
headache, fatigue and muscular ache. All other team members in the sample 
collection team were offered testing and were negative for COVID-19.  

A total of 5 (11.9%) out of 42 HCWs were positive by week six. All infected 
persons worked at the MDTF; two of which were newly recruited volunteers. 

4. Discussion  

The study was conducted during a lockdown phase in the early stages of the 
COVID-19 outbreak when only 81 cases of COVID-19 had been reported as at 
March 30th, in Lagos Nigeria [2]. Some HCWS were lodged onsite to ensure un-
interrupted testing services during the lockdown period and to prevent commu-
nity infection. The above factors made it most likely that the affected healthcare 
workers were infected within the healthcare setting rather than from their 
household contacts. A total of five (11.9%) out of the 42 HCWs had tested posi-
tive at the sixth week, three were in the sample collection team and two were in 
the surveillance data team. All five positive personnel were noticed to work pri-
marily at the MDTF. They were immediately isolated and evacuated within 5 
hours of a positive test result to a COVID-19 isolation center for treatment and 
management Most of the HCWs that participated in the study were well trained, 
had a tertiary level of education and had more than five years working experi-
ence. Of the all the HCWs handling samples in the study (Figure 1) there was no 
infection recorded in persons that had no physical interaction with the MDTF. 
The laboratory testing team (Table 1) which handled the samples received from 
the MDTF after inactivation at the BSL3 laboratory, had 7 out of its 9 HCWs 
with greater than 10 years’ work experience and were familiar with handling in-
fectious agents. This was in line with other studies which had noted that a higher 
level of training, knowledge, and work experience increased conformity with 
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IPC standard precautions and provided better outcome in avoiding infection [3] 
[6] [9]. 

The lack of infection reported in other teams working outside of the MDTF in 
our study may be due to the added precaution of inactivating all biological sam-
ples before testing in a Biosafety level III (BSL 3) laboratory (Figure 1) within 
the Institute. This added step may be responsible for interrupting infection and 
keeping other team members of the NIMR COVID-19 response team infection 
free.  

Provision of a daily log of COVID-19 symptom record was a useful measure 
as this made HCWs consciously assess their health daily so as to pick subtle nu-
ances in their wellbeing which helped in early detection of infection. This pro-
vided HCWs with an opportunity to discuss changes in their health quickly with 
the IPC officers who were in charge of tracking the completed logs.  

Various interventions were launched to ensure the MDTF was infection free 
after confirmation of the first three cases (Week 3), the first of which was to shut 
down operations for 24 hours to allow for effective and thorough decontamina-
tion of the entire environment and retraining of all HCWs on IPC. The second 
intervention was a safety audit of the MDTF and the following were the gaps 
observed; inappropriate donning and interaction with PPEs, too many cars 
within the collection premises, inadequate personnel staffing and the long wait-
ing time for walk-in clients making the activity slow and tedious, inadequate 
distance between points of sample collection and cars driving through, break 
time was not being observed as mandated due to the pressure of work. 

Some other studies have noted that work pressure, intensity, and lack of rest 
increased the probability of infection for HCWs. In addition, inadequate train-
ing for IPC, particularly for respiratory-borne infectious diseases and high level 
of exposure and contact with infected persons also facilitated transmission of in-
fection [1] [3] [6]. All of these were noticed in our study particularly in the 
MDTF where the intensity, infection exposure and pressure of work were high.  

It is noteworthy that the HCWs wearing the full PPEs for sample collection 
reported that they were hot and uncomfortable adding a lot of stress to the nor-
mal issues of being fully gowned in PPE. This was because of the very hot and 
humid condition of the Nigerian climate, with an average temperature of 31˚C - 
38˚C in April [10]. It was observed that the humidity, hot weather and long 
hours of standing per shift during sample collection procedures led to sweating, 
fatigue and personnel fidgeting, interacting, and adjusting their PPEs more fre-
quently than normal.  

To correct the gaps identified a retraining on IPC was done for all HCWs 
during the 4th week of the study. The training had an emphasis on respirato-
ry-borne infectious disease (Infection Prevention and Control (IPC) for Novel 
Coronavirus (COVID-19), using the WHO training module for IPC for COVID-19 
[11]. All participants had to provide a certificate of completion before they were 
allowed to resume. The sample collection team was also retrained on “How to 
put on and remove personal protective equipment”-COVID-19 using the WHO 
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online training module [11]. To address the issues of break period, long hours of 
shift, infection exposure and PPE discomfort; the numbers of cars accessing the 
drive through were reduced to 4 per time to reduce the rate of exposure of 
HCWs to infected persons. Thirty minutes break period where no car or client 
was allowed to drive in and wait was re-emphasized, this was to allow for a rest 
period and a change of shift. Walk-in clients were allotted dedicated personnel 
to improve their waiting time. 

HCWs at the drive through were advised to work in two shifts per day to al-
low for in between rest period and shorter time in full PPEs. Other teams were 
reassigned to allocate more members to the sample collection team due to 
shortfall in staff from the COVID-19 infection and to make room for 2 shifts. A 
weekly safety visit to the collection center to assess their compliance to best 
practices and quick intervention was also initiated.  

A limitation was observed in the daily log for COVID-19 symptoms; at the 
time we started, the full spectrum of symptoms for the disease in our region of 
the world had not been fully described. The limitation is that there was no pro-
vision for “other” symptoms as a lot of HCWs had issues not described in the 
form. This shortfall was allayed by the discussion the IPC officers had with res-
pondents in the course of monitoring the forms. Headache and fatigue were the 
most common complaints and this was noted for future tracking especially as 
two HCWS who tested positive had these symptoms. 

The percentage of COVID-19 infection seen in this study (11.9%) was higher 
than reported by other studies done in Iran where 5.6% infection was reported 
and China 1.1% among HCWs, these two studies however sampled a larger pop-
ulation size 4854 and 9684 respectively [12] [13]. 

5. Conclusion  

Despite all the preventive measures introduced, 11.9% of the personnel became 
infected within 6 weeks. This underlies the health risks to health care workers 
attending to Covid-19 patients. There is the need to research more effective ways 
of preventing transmission of highly infectious pathogens to health personnel 
during outbreaks. Provision of a daily log symptom monitoring is a useful tool 
for ensuring that health care workers monitor their health status, allowing infec-
tion to be identified early. Persistent exposures to infected sources, long shift 
duration, work pressure and work intensity were noted to influence HCWs in-
fection rate. 
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