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ABSTRACT 

 

Introduction: Globally, over 790,000 deaths of COVID-19 cases were reported by 
August 20, 2020, these numbers included healthcare workers (HCW). The high 
infection rate among HCW to COVID-19 is worrisome requiring countries to protect 

them. We examined the risk of exposure among HCW. Methods: We conducted a 
cross-sectional study among 151 healthcare workers responding to the COVID-19 
outbreak in Lagos State using an electronic-based self-administered questionnaire. 
Categorical variables were summarized as proportions, and bivariate analysis of the 
independent and dependent variables was subjected to the Chi-square test. A P-value 
of < 0.05 was considered statistically significant. Results: Sixty-nine (45.9%) of 
responders have had over 10-year experience in the health sector. Ninety-eight (64.9%) 
of the responders had previous experience in responding to outbreaks. Ninety-nine 
(65.6%) of responders had been involved in the COVID-19 response beyond two 
months. Sixty-three (41.7%) participants were exposed to aerosol-generating 
procedures (AGP), with the majority (85%) occurring during the collection of sputum 
for COVID-19 testing. Forty-three percent were involved directly with facilities where 
confirmed cases were treated. Among responders, 101 (66.9%) admitted to the regular 
use of work-appropriate personal protective equipment (PPE) during their activities. 
One hundred and thirty-seven HCW (90.7%) had no exposure to biological or 
respiratory fluids. On bivariate analysis, no variable was associated with the risk of 
contracting the infection by healthcare workers. Conclusion: The exposure to known 
COVID-19 risk factors among healthcare responders in Lagos is high. This exposure 
is not associated with years of experience of service in the health sector, age or gender 
of responders, direct contact with confirmed cases, or direct care of confirmed COVID-
19 cases. 
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Introduction    

 

World Health Organization (WHO) declared the 

Coronavirus disease (COVID-19) a pandemic [1]. 

Globally, over twenty million confirmed cases have 

been recorded and about 790,000 deaths as of 

August 12, 2020 [2]. By the third week in August 

2020, confirmed COVID-19 cases in Africa were 

about 905,000 with over 19,225 reported deaths [3]. 

In addition, WHO also reported a total of 38,768 

COVID-19 cases among healthcare providers with a 

large number of possible unreported cases in Africa 

[3]. 

  

The mode of transmission of COVID-19 is largely 

through respiratory droplets as well as aerosolizing 

activities, thus posing a great risk to healthcare 

workers (HCW) [4]. So far, about 10% of all 

confirmed cases worldwide are HCW, with the 

proportion varying in countries. Though there is 

inadequate information about the occurrence of 

infection among HCW involved in the COVID-19 

response in Africa, initial findings of 5% of cases in 

14 countries in sub-Saharan Africa alone are 

discouraging [3]. In Nigeria, of the 319,851 samples 

tested, 46,867 were confirmed COVID-19 cases with 

950 deaths as of August 10, 2020. Of this total, 

16,074 (34.3%) of Nigeria´s confirmed cases and 195 

(20.5%) deaths occurred in Lagos State. In addition, 

more than 800 HCWs in Nigeria had been confirmed 

COVID-19 positive as of June 2020 [5]. The data 

demonstrates the significant risks faced by HCWs as 

they actively participate in the response to the 

COVID-19 pandemic. 

  

Globally, HCWs are at risk of contracting COVID-

19 because of the exposure risk at their health 

facilities contrary to the expected stay-at-home 

orders for other workers and individuals [6]. When 

infected, HCWs could be vectors of onward 

transmission of COVID-19 either to family members 

or previously healthy persons [7]. To assure the 

safety of HCWs amid the COVID-19 pandemic, the 

World Health Organization has stressed that 

appropriate and correct use of personal protective 

equipment (PPE) of all forms could reduce these 

risks [8]. Inadequate supply and inappropriate 

utilization of personal protective equipment (PPE) 

and poor infection, prevention, and control (IPC) by 

HCWs have cumulative risks in the ongoing 

pandemic [9]. 

  

Owing to the high infection rate among HCWs. This 

study, therefore, aimed to assess exposure to known 

COVID-19 risk factors among HCWs responding to 

the COVID-19 outbreak in Lagos State, Nigeria. 

  

  

Methods  

 

Outbreak setting 

  

Lagos State, the epicenter of the COVID-19 

outbreak in Nigeria, is in the South Western Region 

of the country. It had a projected population of 21 

million in 2016, which makes it the most populous 

city in Africa. The COVID-19 outbreak in Lagos 

started in late February 2020 and has rapidly 

increased from the initial imported cases to 

community transmission involving all the local 

government areas in the State. This has led to the 

rapid training and deployment of a large number of 

healthcare responders in the State to help contain 

and mitigate the effect of the outbreak. There are six 

isolation and treatment centers in the State. The 

study was conducted at state isolation centres, 

quarantine facilities, NCDC Central Public Health 

Laboratory, and walk-in sites at the six zonal Local 

Government Area sites for sample collection. 

  

Study design, population, and sampling technique 

  

We conducted a cross-sectional study among 

healthcare responders to the COVID-19 outbreak in 

Lagos between March and June 2020. One hundred 

and fifty-one healthcare responders in Lagos filled 

and submitted a completed questionnaire from the 

total 176 healthcare responders at the time of the 

study, that is 85.8% of the total available healthcare 

responders who participated in the study. The 

healthcare responders were recruited by sending out 

consent forms and questionnaires through different 

pillars of COVID-19 response units. Twenty-five 

(14.2%) HCWs who were either confirmed cases 

and/or those with an active infection in isolation 

centres at the time were excluded from the study. 

  

Data collection 

  

We used an electronic-based self-administered 

questionnaire (Google form) to collect data for the 

study. This was adapted from a WHO tool in the 

Interim Guidance on Risk Assessment and 

Management of Health worker in the Context of 

COVID-19 [10]. 
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Data Management and Statistical Analysis 

  

We collated and cleaned the data using the Epi Info 

3.5.1 version [11]. The dependent variable was the 

healthcare workers' exposure risk category (high or 

low). The HCWs were categorized using the WHO 

risk assessment tool for healthcare workers in the 

context of COVID-19 [10]. The risk was assessed 

using three questions; healthcare responders' use of 

PPE, healthcare workers' adherence to using PPE 

during AGP, and healthcare workers' or responders´ 

accidental exposure to biological materials. 

Responders who always used PPEs as 

recommended, wore appropriate PPEs during AGP, 

and have not been accidentally exposed to biological 

materials were classified as low risk, else they are 

classified as high risk. The independent variables 

include age, sex, marital status, religion, work 

experience, and professions. The proportions of 

those who were high or low risk were estimated and 

presented in charts. The relationship between the 

dependent and independent variables was examined 

using the Chi-square test at a 5% level of 

significance. 

  

Availability of data and materials 

  

Data are available from the authors upon rational 

request. 

  

Ethical Considerations 

  

We sought and obtained ethical approval for the 

study from the Lagos University Teaching Hospital-

Health Research Ethical Committee, with approval 

number: LUTHHREC/EREV/0520/39. Assurance 

of absolute confidentiality was provided to the 

respondents. The questionnaire was administered to 

respondents after voluntary informed consent was 

obtained. Participants were assured of the right to 

decline further participation in the study without loss 

of benefits after valid informed consent was 

obtained. 

  

  

Results  

 

Sociodemography 

  

Among the respondents, 51% (77/151) were males, 

49% (74/151) females. One hundred and eight 

responders (71.5%) were married and 42 (27.8%) 

were single. One hundred and fifteen (76.2%) of the 

responders were Christians and the rest practice 

Islam. Sixty-nine (45.9%) of the responders had 

worked beyond 10 years in the field while 52 (34.5%) 

have worked for less than 5 years (Table 1). 

  

Level of Exposure Risk Based on Experience and 

Activities Performed by COVID-19 Responders 

  

Ninety-eight (64.9%) of the 151 responders have had 

previous experience in responding to outbreaks 

compared to those without experience. Ninety-nine 

(65.6%) of responders had been in the field beyond 

two months (Figure 1). We captured multiple 

responses for healthcare workers who served in more 

than one pillar of response and this also depicts 

exposure by activities. The case investigation had 40 

(26.8%) of the HCWs, contact tracing 38 (25.5%), 

laboratorians 38 (25.5%), case management 30 

(20.1%) and data management 41(27.5%), (Figure 

2). The level of risk described in figure 3 shows that 

130 (86.1%) of responders had a high-risk level of 

exposure out of the 151 responders. Overall, 130 

(86%) of respondents were exposed to a high level of 

risk compared to 21 (14%) that had a low-level 

exposure risk, (Figure 3). 

  

Assessment of Healthcare Responders Exposure 

Risk to Procedure and Environment of COVID-19 

Outbreak Response 

  

We described the level of exposure risk of responders 

to COVID-19 due to procedures and the work 

environment. Ninety-nine (65.6%) of the responders 

had been in the COVID-19 response beyond 60 days, 

whereas only 8 (5.3%) responders were in the field 

for less than 30 days. Fifty-seven (37.8%) of the 

HCW cared directly for confirmed cases, while 94 

(62.3%) HCW interacted from a distance (Table 2). 

Sixty-three (41.7%) responders were exposed to 

AGP, and 53 (81.4%) of this was during the 

collection of sputum for COVID-19 screening. The 

responders that were involved directly with facilities 

where confirmed COVID-19 cases received 

treatment were 65 (43.1%)of the total responders. In 

addition, a total 48 (31.8%) responders visited other 

health facilities (either public or private), 

ambulances, or home care settings to manage 

patients while responding to the pandemic (Table 3). 
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Adherence to IPC measures and PPE usage among 

Covid-19 Health Responders 

  

The adherence to IPC and appropriate usage of PPE 

among COVID-19 healthcare responders in Lagos 

are described in Tables 4 and 5. Accidental exposure 

to body fluid from suspected and confirmed cases 

was alluded to by 14 (9.3%) of the responders against 

137 (90.7%) without such exposure. Among 

responders, 101 (66.9%) reported the regular use of 

PPE during their activities. Appropriate PPE use, 

hand-washing after accidental contact with body 

fluid (72.7%), and wearing of the medical mask 

(71.8%) ranked the highest. The least form of PPE 

adhered to was disposable gown (33.1%) and use of 

face shield (27.5%), (Tables 6 and 7). 

  

  

Discussion  

 

Corona Virus Disease (COVID-19) transmission to 

HCW has been a concern since the beginning of the 

outbreak and they constitute about 10% of the 

confirmed cases worldwide [12, 13]. Considering the 

risk of a weak health system, WHO considered 

Nigeria as one of the 13-high-risk and vulnerable 

nations for COVID-19 disease [14, 15]. Lagos State, 

the outbreak setting for this study is bedeviled with 

factors that promote vulnerability for COVID-19 

transmission such as high population density and 

type of settlements (predominantly slums), 

commerce, overwhelmed health sector, the reliance 

on the informal economy among many other 

dynamics [16]. 

  

From this study, we identified that the cadre of 

people infected in Lagos COVID-19 response 

indicates that the virus is no respecter of cadre or 

specialty. This is because the infection is as common 

among those with no history of direct contact with 

confirmed cases. Moreover, those with close contact 

tend to prepare better with the use of adequate PPE 

compared to those who are not working directly with 

confirmed cases [17, 18]. The outcome of our study 

differs from a study conducted among 

anesthesiologists in a Wuhan hospital in China 

where they reported zero infection after intubating 

202 confirmed cases. They adduced the success to 

years of experience [18]. The reference literature 

buttresses the effectiveness of experience in tackling 

the COVID-19 outbreak in Nigeria. Lessons learned 

from the Ebola outbreak in 2014 appeared not to 

have been used in the present COVID-19 context 

although this pandemic has a different mechanism of 

transmission. This makes many HCWs exposed to 

the risk of contracting COVID-19 during their 

duties. Although many HCW had participated in 

one or more outbreak responses before the present 

pandemic, the observed level of experience did not 

reduce the exposure to known risk factors of 

COVID-19. This reveals that years of experience in 

IPC training might be insufficient in reducing 

COVID-19 infection rates among HCWs. Fatigue 

and inadequate training before the onset of the 

outbreak could have contributed to the reported 

large number of infections among healthcare 

responders. 

  

SARS-CoV-2, the virus responsible for COVID-19 is 

transmitted mainly by droplet and direct contact 

[19, 20]. Droplet transmission may occur from 

fomites in the immediate environment of the infected 

person [21]. From this study, we identified that the 

most important form of exposure by healthcare 

responders to droplets is through AGP, mostly from 

sputum collection. The exposure to AGP among 

responders in this study suggests a significant risk to 

healthcare responders who may serve as vectors in 

the onward transmission of COVID-19 to the 

community. Although there were indications that 

AGP increases the chances of contracting COVID-

19, however, no known evidence supports the fact 

that they do [22]. 

  

Infection, prevention, and control professionals are 

crucial in emergency preparedness and responses to 

containing the spread of the virus, especially the 

transmission of infection from clients to outbreak 

responders [23]. In this study, we identified that the 

high risk due to AGP, accidental exposure to 

biological fluids, inappropriate use of PPE depicts 

poor IPC. This could result from fatigue or non-

adherence to IPC protocols among HCW. 

Inadequate PPE supply was a global issue at some 

point as countries sourced for substitutes and this did 

not help the healthcare responders who went all out 

to ensure the containment of the spread of COVID-

19 disease. The high proportion of those with direct 

contact with confirmed cases without adequate 

PPEs could have also contributed to the high 

number recorded. 

  

It was observed from this study that the age of 

responders, genders, years of work experience, 
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duration of stay for response participation, direct 

care for confirmed COVID-19 cases, or direct 

contact with confirmed COVID-19 cases were not 

sufficient as individual factors to classify HCW to 

either high or low-risk class. 

  

Limitations and Strengths 

  

One important limitation of this study was difficulty 

in assessing the level of risk per individual HCW 

because some of them worked in multiple pillars of 

outbreak response, making it a bit cumbersome to 

score the level of risk. The strength of the study is the 

location and percentage of healthcare responders 

(85.8%) recruited- we recruited HCW from Lagos 

State, Nigeria COVID-19 epicenter where we had 

the largest HCW who responded to the COVID-19 

pandemic in Nigeria at the time. 

  

  

Conclusion  

 

This study identified a high level of risk to known 

COVID-19 risk factors among healthcare 

responders. We realized that for COVID-19 level of 

risk among healthcare responders, experience and 

long years in the health sector, age of responders, 

gender, direct contact, or direct care of confirmed 

COVID-19 cases were not sufficient as individual 

factors to increase the risk of exposure of healthcare 

responders in Lagos to known COVID-19 risk 

factors. Therefore, inappropriate use of PPE, 

inadequate IPC training, and poor adherence to IPC 

protocols during accidental contact with body fluids 

lingered as the link to the high level of risk among 

HCWs who are involved in the COVID-19 response 

in Lagos State. This is a call to our health institutions 

to step up IPC training and ensure prioritization of 

the provision of PPE necessary to contain future 

outbreaks. Governments at all levels should step up 

training of healthcare workers in infection 

prevention and control practices. As well as ensure 

local production of PPE that is useful and needed in 

the management of future public health emergencies. 

 

What is known about this topic 

 

 We already know that the infection rate 

among HCW to COVID-19 is high with 

Exposure to AGP, poor PPE usage, and 

accidental exposure to body fluid 

 

What this study adds 

 

 It adds that the experience and long years in 

infectious disease response, age of 

responders, gender, direct contact, or direct 

care of confirmed COVID-19 cases were not 

sufficient as an individual factor to increase 

the risk of exposure to COVID-19 disease 

among healthcare responders in Lagos. 
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Table 1: Socio-Demographic Characteristics of Health 
Care Responders to COVID-19 in Lagos 

Variables 
Frequency 
n=151 (%) 

Gender 
Male  77 (51.0) 
Female 74 (49.0) 
Age (years) 
≤ 30 31(20.5) 
> 30 120 (79.5) 
Marital Status 
Single 42 (27.8) 
Married 108 (71.5) 
Others 1 (0.7) 
Religion 
Christianity 115 (76.2) 
Islam  36 (23.8) 
Work Experience (Years) 
≤5 52 (34.5) 
6-10 30 (19.6) 
>10 69 (45.9) 
Profession * n=151(%) 
Medical Doctor 47 (31.1) 
Epidemiologist 29 (19.2) 
Laboratorian 25 (16.6) 
Nurse 21(13.9) 
Data Analyst 14 (9.3) 
Driver 12 (7.9) 
Cleaner 11 (7.3) 
Pharmacist 5 (3.3) 
Others 17 (11.3) 
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Table 2: Level of Health Responder Interactions with COVID-19 
Patients in Lagos 

Variables 
Frequency 

n=151(%) 
Duration of Response in Days 
<30 8 (5.3) 
30-60 44 (29.1) 
≥ 61 99 (65.6) 
Direct Care to Confirmed COVID-19 Patients 
Yes 57 (37.8) 
No 94 (62.2) 
Face-to-Face (within 1 meter) with COVID-19 case 
Yes 116 (76.7) 
No 27 (18.0) 
Unknown 8  (5.3) 
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Table 3: Healthcare Responders’ Exposure Risk to Procedure and 

Environment of COVID-19 Response 
Variables Frequency (%) 
Presence at aerosol-generating procedures  

(AGP) for COVID-19 

patient                                              n=151 (%) 
Yes 63 (41.7) 
No 82 (54.3) 
Unknown 6 (4.0) 
Type of AGP procedure* 63 (%) 
Tracheal intubation 3 (4.8) 
Nebulizer treatment 9 (14.3) 
Open airway suctioning 0 (0.0) 
Collection of sputum 53 (84.1) 
Tracheostomy 2 (3.2) 
Bronchoscopy 1 (1.6) 
Cardiopulmonary resuscitation (CPR) 7 (11.1) 
Others 18 (28.6) 
Direct contact with the environment where COVID-

19 Patients received care 
  

151 (%) 
Yes 65 (43.1) 
No 79 (52.3) 
Unknown 7 (4.6) 
Involvement with other health care facilities during 

COVID-19 response 
151 (%) 

Other health care facilities (public or private) 29 (19.2) 
Ambulance 8 (5.3) 
Home care setting 11 (7.3) 
No other health care facility 93 (61.6) 
No 
response                                                                              10 (6.6) 
* multiple responses 
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Table 4: Infection Prevention and Control (IPC) Among COVID-19 Healthcare 
Responders 
Variables Frequency(%) 
Use of PPE during the management of COVID-19 patients 151 (%) 
Yes 101 (66.9) 
No 50 (33.1) 
The episode of an accident with biological fluid/secretion 151 (%) 
Yes 14 (9.3) 
No 137 (90.7) 

Table 5: Personal Protective Equipment Practice Among Healthcare Responders 
Protocol and regularity of use of PPE (% of the 

respondents) Always Mostly Occasionally Rarely Never 
Single Gloves 48.2 21.2 10.9 10.9 8.8 
Medical masks 71.8 22.5 3.5 2.1 0.1 
Face shield/protective glasses 29.7 15.2 9.4 18.4 27.5 
Disposable gown 28.8 15.1 7.2 15.8 33.1 
Proper dolling and doffing of PPE 51.8 19.9 10.6 7.8 9.9 
Proper hand hygiene before and after touching 
COVID-19 patients 64.1 17.6 9.9 6.3 2.1 
Proper hand hygiene before and after any the clean 
procedure was performed 62.9 22.1 6.3 3.6 2.1 
Proper hand hygiene after exposure to body Fluid 72.7 15.1 5.8 3.6 2.9 
Proper hand hygiene after touching COVID-19 
patients surrounding 64.5 19.6 7.2 5.1 3.6 
Decontamination of touched surfaces around 
COVID-19 cases 41.8 27 13.5 14.9 2.8 
Proper hand hygiene after touching COVID-19 
patients surrounding 64.5 19.6 7.2 5.1 3.6 
Decontamination of touched surfaces around 
COVID-19 cases 41.8 27 13.5 14.9 2.8 
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Table 6: Increasing exposure risk factors associated with the management of covid-19 
patient 
Variables Exposure Risk X2 P-value 

 High Low   

 n (%) n (%)   

Sex 
Male  66 (43.7) 11 (7.3) 0.019 0.891 
Female 64 (42.4) 10 (6.6)   

Age (years) 
≤ 30 26 (17.2) 5 (3.3) 0.161 0.688 
> 30 104 (68.9) 16 (10.6)   

Work Experience (years) 
≤ 5 43 (28.5) 9 (6.0) 0.819 0.664 
6 - 10 61 (40.4) 8 (5.3)   

≥10 26 (17.2) 4 (2.6)   

Duration of response participation 
<30 days 6 (4.0) 2 (1.3) 0.868 0.308 
> 30 days 124 (82.1) 19 (12.6)     
Direct Care to a COVID-19 Case 
No  86 (57.0) 17 (11.3) 1.826 0.177 
Yes 44 (29.1) 4 (2.6)   

Direct contact with COVID-19 Case 
No  28 (18.5) 8 (5.3) 2.730 0.099 
Yes 102 (67.5) 13 (8.6)   

Table 7: Analysis of factors associated with the increasing exposure risk with the management of 
covid-19 patients 
  Exposure Risk 
    COR 95% CI AOR 95% CI 
Direct contact with the environment  
where COVID-19 Case received care 

  

  Yes 0.37 0.13 – 1.05 2.19 0.70 – 6.85 
  No (ref)         
Direct care to a confirmed COVID-19 Case   
  Yes 0.46 0.15 – 1.45 1.37 0.39 – 4.82 
  No (ref)         
Direct contact with COVID-19 Case     
  Yes 0.45 0.17 – 1.18 1.67 0.59 – 4.71 
  No (ref)         
ref – reference group 
COR – Crude Odds Ratio 
AOR – Adjusted Odds Ratio 
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Figure 1: Past outbreak responses participated in by healthcare responders in Lagos 
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Figure 2: Pillars of response to COVID-19 among healthcare responders in Lagos 
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Figure 3: Level of Risk of healthcare responders to COVID-19 pandemic in Lagos 

 

 

 

 

 


