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 Many healthcare workers received inadequate infection prevention and 

control training while facing shortages of personal protective equipment. 

Community exposure, however, is often overlooked when exposure 

assessment of infection risk is applied. The overall level of exposure of 

healthcare workers in Kuwait remains understudied. This study aimed at 

identifying and quantifying the risks of COVID-19 exposure to healthcare 

workers using the WHO-developed risk assessment tool before an in-house 

online training. A cross-sectional survey was conducted in July 2020. 

Healthcare workers from governmental hospitals in Kuwait were recruited 

by convenience due to lockdowns. The recruited individuals were offered 

in-house comprehensive online training. Out of 115 healthcare workers, 

68.7% were female, 47.8% were aged 31-40 and 44.4% were doctors. 

Community exposure was identified in 53% of participants. About 80.8% 

were considered highly exposed to COVID-19. During interactions with 

patients, 95.5% wore N95 masks and 59.5% wore face shields ‘always as 

recommended’ and only 11.8% wore gloves ‘most of the time’. Removal 

of PPEs according to IPC protocol was reported by 72.2% of healthcare 

workers. Healthcare workers in Kuwait face an extra risk of exposure to 

COVID-19 from the community, not only from healthcare facilities. The 

causes of the suboptimal level of adherence to PPEs warrants further 

investigation. The COVID-19 pandemic has illuminated the significant 

additive biohazard risk healthcare workers face from the community. Many 

countries including Kuwait are following through on the International 

Labor Organization and the World Health Organization recommendation to 

establish an occupational health and safety program for healthcare workers. 
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1. INTRODUCTION 

In December 2019, a cluster of cases of “pneumonia of unknown causes”, were reported in Wuhan city, 

China. Soon after, on January 30th, 2020, the Director General of the World Health Organization (WHO) 

declared the novel corona virus outbreak a public health emergency of international concern and subsequently 

declared a pandemic of coronavirus disease 2019 (COVID-19) on March 11th, 2020 [1]. Since its initial 

discovery, almost two-hundred million people have been infected and about 4.2 million have died across 

different regions of the globe [2]. The pandemic has disrupted all aspects of our lives, including the economy, 

education and healthcare which, being at the forefront, has been the most affected sector. Several vaccines 

are currently being administered, mostly in developed nations. The pandemic however, persists due to the 

emergence of more transmissible variants of the virus, vaccine hesitancy and uneven distribution of vaccines, 

making it very unlikely that herd immunity will be reached [3]. As COVID-19 cases in Africa rise for the 

third week running and vaccines are increasingly scarce, 47 of Africa’s 54 countries – nearly 90% - are set to 

miss the September target of vaccinating 10% of their people unless Africa receives 225 million more doses 

[4]. In neighboring gulf countries of Kuwait, only UAE has been able to fully vaccinate almost 70% of its 

population, with Bahrain and Qatar following behind at 62% and 59% respectively. Kuwait and Saudi Arabia 

are sorely lagging behind with only 22% and 20% of their populations fully vaccinated [5]. With the 

government gradually easing restrictions in Kuwait, vaccine acceptance has been drastically drop-ping [6]. 

So until then, people are still expected to adhere to public health and social control (PHSC) measures 

including social distancing, wearing personal protective equipment (PPE) and practicing frequent hand 

washing for the best protection against COVID-19 [7]. 

 

Healthcare workers are still at the core of the pandemic. Many hospitals still grapple with stopping clustered 

outbreaks among their frontline workers. Over 59 million people around the world are employed in healthcare 

[8]. And in the midst of this pandemic, healthcare workers on the frontlines are at particularly increased risk 

of exposure due to close personal exposure to patients with COVID-19 [9], [9- 13]. Approximately 14% of 

COVID-19 cases are among health workers [14]. Healthcare workers had to manage with shortages of PPEs 

[13], while being exposed for long durations to large numbers of COVID-19 patients [10], as well as 

performing aerosol generating procedures (AGPs) that increase their risk of exposure [15]. Moreover, many 

healthcare workers either received little or inadequate infection prevention and control (IPC) training. 

Additionally, long intense working hours and lack of rest are not helping in reducing the probability of 

contracting COVID-19 [10- 13]. Not only that, but healthcare workers are also under enormous psychological 

pressure as they experience burnout while isolating from their social support networks, such as family and 

friends. As a result of this fear, isolation, and threat of death, many healthcare workers are now reluctant to 

work and went into self-isolation to protect either oneself or a loved one [16]. 

 

In Kuwait, the first cases were confirmed on Feb 24th, 2020 among passengers re-turning from Iran. Since 

then, more than 400,000 cases and over 2,300 deaths have been reported [17]. Similar to other countries, 

COVID-19 cases and deaths among frontline healthcare workers in Kuwait have been reported [17]. 

However, the level of exposure of healthcare workers in their healthcare facilities in Kuwait remains 

understudied. Exposure assessment is the first step in assessing the risk of infection of healthcare workers in 

order to determine the appropriate management measures [18]. The WHO has developed a tool for the risk 

assessment of healthcare workers in the context of COVID-19 with recommendations for management 
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according to risk categorization [19]. In this paper, we aimed to identify and quantify the risks of COVID-19 

exposure to the healthcare workers associated with their respective healthcare facilities in Kuwait using the 

WHO-developed risk assessment screening tool. 

 

2. Materials and Methods 

 

2.1 Study design, setting and population of interest 

This cross-sectional study was conducted during July 2020 among healthcare workers in Kuwait. The health 

system in Kuwait is mainly a state funded system that is divided into six health districts; Kuwait City, Hawalli, 

Ahmadi, Al Sabah, Jahra and Farwania. Each health district consists of health centers, a public hospital and 

general and specialized health units. Patients can be further referred to Al Sabah Health district, for 

specialized treatments in tertiary level hospitals [20]. The population of inter-est was healthcare workers from 

any of these six health districts. Healthcare workers are conventionally defined as “people engaged in the 

promotion, protection or improvement of the health of the population” [21]. Healthcare workers, for the 

purpose of this survey, were considered to be clinical or nonclinical staff working in a govern-mental 

healthcare facility in Kuwait, who have either directly provided care for COVID-19 patients or came into 

contact with COVID-19 patients’ body fluids or contaminated surfaces. These included healthcare 

professionals, such as doctors, nurses, dentist or allied health professionals such as respiratory therapists, X-

ray physicians, technicians, nutritionists, phlebotomists, laboratory personnel, pharmacists and pharmacy 

technicians [18]. Only healthcare workers working in the governmental sector were recruited for this survey. 

 

2.2 Participant recruitment 

The ultimate aim of the survey was recruitment for training. In order to do that, we performed a preliminary 

assessment to determine the risk categorization of each healthcare worker after exposure to COVID-19 

patients and then subsequently recruited the participants to join a comprehensive training program launched 

by Kuwait University and the Kuwait Foundation for Scientific Advancement (KFAS) for building capacity 

toward COVID-19 prevention using online training modules, based on WHO-ILO HealthWISE 

methodology/approach, during the COVID-19 pandemic and beyond. HealthWISE stands for Work 

Improvement in Health Services. Developed jointly by ILO and WHO, it is based on the ILO WISE 

methodology (Work Improvement in Small Enterprises) [18], which has been successfully applied for more 

than 20 years in 45 countries and adapted to several economic sectors. Indeed, health worker rights include 

the expectation that employers and managers in health facilities should assume overall responsibility to ensure 

that all necessary preventive and protective measures are taken to minimize OSH risks. Approvals were 

obtained from the Ethical Committees of Ministry of Health and Kuwait University Health Sciences Center 

(reference code: CORONA PROP 134). Healthcare workers from all six health districts of Kuwait were 

recruited by convenience with the help of twelve project coordinators in a snowball sampling technique due 

to partial and total lockdowns of the country at that time. Each coordinator was assigned to recruit at least ten 

participants from their assigned health district, with the aim of recruiting a minimum of 120. Participants 

were chosen from a mailing list obtained from the staff of the Kuwait University Health Sciences Center 

Conference and Research Support Center and subsequently contacted through phone or text and were given 

an explanation of the aims of the sur-vey and the training module. After agreeing to participate, all 

participating healthcare workers electronically signed informed consent forms that were included at the 

beginning of the Google form that was used to administering the survey. Healthcare workers were assured of 

the confidentiality and anonymity of their answers and that their participation in this study was voluntary with 

the right to withdraw at any time with no prejudice to them. This was an online self-administered survey in 

order to adhere to social distancing measures. 
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2.3 The survey 

The WHO COVID-19 exposure risk assessment questionnaire [18] was designed, validated and distributed 

by the WHO for countries around the globe to collect quantitative data on the exposure risk of healthcare 

workers [22]. The WHO encourages healthcare facilities to share their de-identified data for management 

guidance. The tool is divided into two-parts. The first part collects information as assessed by the interviewer 

(3 questions) to examine whether the exposure of the healthcare workers was due to community or 

occupational exposure (2 questions). Participants who answered yes to either of these two questions were 

classified as exposed through the community to COVID-19. The second part consists of six domains; the first 

domain collects demographic, contact and work details of participants (9 questions); the second domain 

collects information on the healthcare workers’ interaction with COVID-19 patient (6 questions); the third is 

concerned with healthcare workers’ activities per-formed on COVID-19 patient in the healthcare facility (5 

questions); the fourth and fifth domains collect information on healthcare workers adherence to infection 

prevention and control measures during healthcare interactions (7 questions) and performance of AGP (6 

questions); and the last domain collects information on healthcare workers’ accidents with biological material 

(1 question). Healthcare workers who replied yes to any of questions in domain four, were categorized as 

exposed to COVID 19. Risk categorization of healthcare workers depends on their answers to domains 5 & 

6, with healthcare workers who did not reply ‘always as recommended’ to any of these questions considered 

of high risk, while all other answers were considered ‘low risk’. The tool proceeds to provide management 

recommendations for healthcare workers according to their exposure risk. 

 

2.4 Data analysis 

Using Google Forms, the generated data was arranged and exported to SPSS software version 24 (SPSS, IBM 

Corp. Armonk, NY, USA) for exploratory analyses. Descriptive analyses were performed where frequency 

and percentages were used for the categorical variables, while means and standard deviations were used to 

summarize continuous variables. We did not perform regression analyses to infer analytical conclusions due 

to the unrepresentativeness nature of the sampling technique that was the only option during COVID-19 

lockdowns. 

 

3. Results 

 

3.1 Population  

The total number of healthcare workers who participated in this survey was 115, achieving a 96% of the target 

goal of 120. The sociodemographic characteristics are presented in Table 1. Among the 115 healthcare 

workers who responded, 68.7% were female. The age category between 31-40 represented 47.8% of the 

participants. Medical doctors compromised the highest type of healthcare personnel of the sample at (44.4%), 

followed by registered nurses (20.9%), pharmacy dispensers and pharmacy technicians (13.9%), physical 

therapists (6.1%), other healthcare workers (6.1%), dentists (5.2%) and finally, radiologists (3.5%). About 

two-thirds (65.2%) of the healthcare workers were working in hospitals. 

 

3.2 Type and level of risk of COVID-19 exposure 

The level of exposure of healthcare workers differs across health districts (Fig 1). A total of 57 healthcare 

workers (49.6%) reported having a history of staying in the same household or classroom environment with 

a confirmed COVID-19 patient. Moreover, 24 healthcare workers (20.9%) reported traveling in close 

proximity (1 meter) with a confirmed COVID-19 patient. Therefore, 53% of healthcare workers were 

considered to have been exposed to COVID-19 through a community setting (Table 1). Of the 79 healthcare 

workers that were classified as exposed, the vast majority were considered to be of high risk of exposure to 

COVID-19 infection (80.8%). 

https://www.teikyomedicaljournal.com/
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Figure 1. Level of exposure of healthcare workers across health districts. 

*Jaber Hospital, the designated COVID-19 treatment Center is under Hawalli Health District. Sabah Health 

District was excluded from the graph as it only had two participants who were both highly exposed. 

 

Table 1. Sociodemographic characteristics & exposure of healthcare workers. 

Characteristic  Number (%) 
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Age 
21-30 
31-40 

41-50 
51-60 
61-70 

Gender  
Male 

Female 
Type of health care personnel 

Medical doctor 
Registered nurse (or equivalent) 

Physical therapist 
Pharmacy technician or dispenser 

Radiologist  
Dentist 
Others 

Health care facility unit type in which healthcare worker works  
Outpatient, Emergency, Medical unit, Intensive care unit 

Pharmacy 

Preventive Medicine department  
Others 

Type of health care setting 
Hospital 

Outpatient clinic 
Primary health center 

Home care for mild cases 
Others 

Type of exposure 
Community exposure to COVID-19* 
Occupational exposure to COVID-19 

Exposure category   
Exposed  

Unexposed  
Unknown  

Level of risk  

High risk  
Low risk  

 
29 (25.2%) 
55 (47.8%) 

22 (19.1%) 
7 (6.1%) 
2 (1.7%) 

 
36 (31.3%) 
79 (68.7%) 

 
51 (44.4%) 
24 (20.9%) 

7 (6.1%) 
16 (13.9%) 

4 (3.5%) 
6 (5.2%) 
7 (6.1%) 

 
76 (66.1%) 
11 (9.6%) 

3 (2.6%) 
25 (21.7%) 

 
75 (65.2%) 

6 (5.2%) 
21 (18.3%) 

5 (4.4%) 
8 (6.9%) 

 
61 (53.0%) 
54 (47.0%) 

 
79 (68.7%) 
23 (20.0%) 
13 (11.3%) 

 

93 (80.9%) 
22 (19.1%) 

*Community Exposure: Participants who answered yes to either of questions (D and E) from the first part of 

the survey were classified as community exposed. 

 

3.3 Healthcare workers’ activities 

More than half (61.7%) of healthcare workers reported having multiple COVID-19 patients in their health 

care facility, with 54.8% of healthcare workers being within 1 meter of a confirmed COVID-19 patient at 

some point. However, less than half (46.1%) reported providing direct care to confirmed COVID-19 patients. 

Moreover, 36.5% were present during an AGP procedure performed on patients. Only six of these healthcare 

workers (5.22%) reported incidents of a splash of biological fluid or respiratory secretions in the mucous 

membrane of eyes (Table 2). 

 

Table 2. Healthcare workers’ activities performed on COVID-19 patient in health care facility. 

Healthcare workers activities performed on COVID-19 patient in health care facility Number (%) 

Multiple COVID-19 patients in health care facility  

                                                    Yes  
No  

Unknown  
Provided direct care to a confirmed COVID-19 patient 

Yes  
No  

Unknown  
Within 1 meter with a confirmed COVID-19 patient in a health care facility                                      

 

71 (61.7%) 
9 (7.8%) 

35 (30.4%) 
 

53 (46.1%) 
48 (41.7%) 
14 (12.2%) 
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                                                     Yes  
No  

Unknown  

Being present when AGP were performed on patient 
Yes  
No  

Unknown  
Accidents with biological material (biological fluid/respiratory secretions) 

Yes 
No  

63 (54.8%) 
38 (33.0%) 
14 (12.2%) 

 
42 (36.5%) 
63 (54.8%) 
10 (8.7%) 

 
6 (5.2%) 

109 (94.8%) 

 

3.4 Adherence to IPC measures during healthcare interactions 

During healthcare interactions with patients, use of PPE among healthcare workers varied. Approximately 

11.8% wore gloves most of the time, 4.5% wore gloves occasionally and 3.6% rarely wore gloves. The vast 

majority of the healthcare workers (95.5%) wore N95 masks always as recommended when dealing with 

patients. Only 59.5% and almost two-thirds 66.7% reported wearing face shields or goggles and dis-posable 

gowns always as recommended, respectively. During a health care interaction, removal and replacement of 

PPEs according to protocol as recommended by IPC measures was reported only by 72.2% of healthcare 

workers. Finally, frequent decontamination of high-touch surfaces during AGP was always performed as 

recommended, by 66.1% of healthcare workers, while 18.3% only performed frequent decontamination most 

of the time, 8.7% on occasion and by 7% rarely (Table 3).  

 

Table 3. Adherence to IPC measures during health care interactions. 

Question  Always, as 

recommended 

Most of the 

time  

Occasionally Rarely Total  

Wearing Single-use gloves   88 (80%) 13 (11.8%) 5 (4.5%) 4 (3.6%) 110 (100%)  
Wearing N95 mask                       107 (95.5%) 1 (0.9%) 4 (3.6%) 0  112 (100%)  

Wearing Face shield/goggles      66 (59.5%) 27 (24.3%) 8 (7.2%) 10 (9%) 111 (100%)  
Wearing Disposable gown                 74 (66.7%) 19 (17.1%) 10 (9%) 8 (7.2%) 111 (100%)  

During a health care interaction, removal and 
replacement of PPE according to protocol  

83 (72.2%) 21 (18.3%) 4 (3.5%) 7 (6.1%) 115 (100%)  

Decontamination of high-touch surfaces frequently (at 
least three times daily) during AGP 

76 (66.1%) 21 (18.3%) 10 (8.7%) 8 (7%) 115 (100%)  

 

4. Discussion 

To the best of our knowledge, this is the first study in Kuwait to implement a validated survey by the WHO 

to assess various components of healthcare workers risk of exposure to COVID-19 in their healthcare 

facilities. Understanding how healthcare workers are exposed to COVID-19 is critical for informing infection 

prevention and control recommendations. This data collection form and risk assessment tool can readily be 

used to identify IPC breaches and define immediate policy interventions that can mitigate healthcare workers’ 

exposure and nosocomial infections. Lessons learned from the past have shown that healthcare workers are 

at an in-creased risk of acquiring infection during disease outbreaks. Healthcare workers reportedly comprised 

up to a tenth of all Ebola cases and 20-40% of 2003 SARS epidemic cases [23]. No differently, healthcare 

workers responding to the COVID-19 pandemic have been deemed to be at an increased risk of infection due 

to their direct exposure to patients, indirect exposure to infectious materials, lack of appropriate PPE, work 

over-load, and insufficient testing [24], [25]. Healthcare workers comprise up to 14% of all COVID-19 cases, 

according to the WHO [14], with hard-hit countries early in the pandemic like China and Italy reported that 

9-10% of all their cases were healthcare workers [24]. With COVID-19 infection rates still on the rise, the 

roles of healthcare workers will still require them to be in close proximity to infected patients. In fact, the 

alarming increased transmissibility of new variants of the virus warrant immediate and additional protection 

measures for healthcare workers. Also, the vaccine acceptance which was quite high (67%) [26] before the 

vaccine was available went down (to about 54%) over time as COVID-19 related restrictions were relatively 
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eased along with intervention fatigue among the citizens in Kuwait. At the beginning of July 2021, due the 

rise in cases, the Ministry of Health and the Ministry of Interior through the Head of the Supreme Committee 

for COVID-19 released a statement urging all citizens and residents to continue to follow the PHSC measures 

and to stay away from large crowds/gatherings [27]. They also added that the health system in Kuwait like 

the rest of the world is suffering from an unprecedented case of severe spread of the Delta Variant of COVID-

19 and the daily cases are still in the 1500+’s with the Variant spreading among unvaccinated citizens and 

residents in Kuwait. 

 

Healthcare workers exposed to COVID-19 contribute to its transmission to patients, other co-workers and 

household members [28]. Assessing healthcare workers risk, is therefore, necessary to guide public health 

measures aimed at preventing both community and in-hospital transmission [29]. However, community 

exposure and transmission for healthcare workers is usually overlooked. Few studies acknowledge healthcare 

workers risk of acquiring COVID-19 from the community [28]. We see that studies tend to focus on protecting 

healthcare workers from hospital settings rather than from the community. In this study, nearly half (47%) of 

the healthcare workers were exposed to COVID-19 through their respective healthcare settings while the 

other half (53%) were at risk of exposure through the community. This is not negligible. The exposure to the 

community, was either due to staying in the same household or classroom environment with a confirmed 

COVID-19 patient or traveling in close proximity of 1 meter with a confirmed COVID-19 patient. These 

findings highlight that healthcare workers in Kuwait are exposed to COVID-19 from multiple sources, not 

merely from healthcare facilities, in which community exposure may remain unrecognized due to the presence 

of pre-symptomatic and asymptomatic cases [30]. Healthcare workers are exposed to family and friends, 

members of the community, co-workers and colleagues as part of their daily lives in addition to patients with 

COVID-19 at work [28]. [31] found that 25% of the confirmed COVID-19 healthcare workers in their 

healthcare facilities were exposed to coworkers or patients and 14% were reportedly exposed to family or 

confirmed cases in the community. The CDC COVID-19 response team reported that among 9282 healthcare 

workers who tested positive to COVID-19, 55% were exposed solely through their healthcare facilities, 27% 

were in contact only with members of their household, 13% were exposed through the community and 5% 

from multiple sources [32]. One study in Qatar, found that 9.5% of confirmed COVID-19 infected healthcare 

workers were exposed to a family member or roommate [9]. Because community acquired infections may be 

hard to distinguish from those acquired in healthcare settings [16], institutions need to take into account both 

risks and intervene accordingly. 

 

Disease outbreaks tend to take a huge toll on the mental and emotional wellbeing of healthcare workers, the 

effects of which may persist years after, causing burnout, Post-Traumatic Stress Disorder and depression [33]. 

A meta-analysis of 59 papers investigating the mental health effects of pandemics on healthcare workers, 

including 8 studies conducted during COVID-19, found that fear of infecting family members and isolation 

from family due to quarantine are the predisposing factors to the mental dis-tress of healthcare workers [34]. 

On top of their responsibility towards their patients, healthcare workers carry the additional burden of 

worrying about transmitting the disease to families and co-workers, leading to more anxiety, psychological 

distress and mental health symptoms [35], [36]. In a vicious cycle, these mental health effects could lead to 

fatigue and the inability to adhere to IPC measures, further endangering the wellbeing of healthcare workers 

and patients alike [28]. Moreover, increased moral in-jury has also been identified in healthcare workers, 

especially those caring directly for COVID-19 patients [37]. 

 

IPC measures are promoted by WHO as effective means of preventing transmissible diseases. Evidence shows 

that they have been successful in reducing healthcare associated infections by a third [38]. IPC measures offer 

the best-known defense against COVID-19 infection in healthcare facilities at this moment, considering the 
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main mode of transmission is through droplets, aerosols and direct and indirect con-tact [24]. The basic pillars 

of preventing the spread of viral diseases revolve around public health and social control (PHSC) measures 

that include physical distancing, wearing masks, adequate ventilation, hand hygiene, sanitizing surfaces and 

the proper use of PPEs. Despite ranking lowest on the hierarchy of controls, properly fitted PPEs can offer a 

great deal of defense against COVID 19 for healthcare workers, especially if donned and doffed when and as 

recommended. Healthcare facilities carry the responsibility of training their employees on hand hygiene, and 

on donning and doffing PPEs in the correct sequence [24], [39]. In our study, about 62% of the healthcare 

workers had more than one COVID-19 patient in their health care facility, with over half (54.8%) having 

close contact of less than 1 meter with confirmed COVID-19 patients at some point. There was a deficit in 

the use of PPEs among the healthcare workers. Although almost all (95.5%) of the surveyed healthcare 

workers reported wearing N95 masks always as recommended when dealing with patients, while only 80% 

of healthcare workers wore single-use gloves always as recommended by IPC measures [40]. No more than 

60% and almost two-thirds (66.7%) reported wearing face shields or goggles and disposable gowns always 

as recommended, respectively. During patient interactions, removal and replacement of PPEs according to 

protocols recommended by IPC measures were followed by only 72.2% of healthcare workers in our sample. 

Finally, frequent decontamination of high-touch surfaces during AGP was performed ‘always as 

recommended’ by 66.1% of healthcare workers; an unsatisfactory proportion. 

 

That being said, PPEs are not always available and full adherence cannot be expected. Moreover, mistakes 

are often made in the donning & doffing practices [41]. In one study in the Hubei province of China, once 

considered the epicenter of COVID-19 early in its spread, 3476 healthcare workers who finished 14 days of 

quarantine were surveyed for their PPE use utilizing items from the same WHO tool for exposure risk 

assessment [38]. They found that approximately 92% of the healthcare workers wore medical masks always 

(more than 95% of the time), while 81% always wore N95 masks. In addition, 92% of the healthcare workers 

wore gloves, 80% wore goggles but only 61.3% wore medical protective uniforms always (more than 95% 

of the time) as recommended by IPC measures. All 3476 healthcare workers were exposed to COVID-19 and 

926 of them cared directly for COVID-19 patients. However, all participants had negative PCR (Polymerase 

Chain Reaction) test results, indicating that PPEs may protect healthcare workers from infection when used 

as recommended [15]. In a University Hospital in Cologne, Germany, researchers compared the donning and 

doffing practices of healthcare workers working in COVID-19 designated wards and non-COVID-19 ward. 

Overall, adherence was higher in COVID-19 wards. Adherence to hand hygiene practices in COVID-19 

wards was 82% in comparison to 65% in non-COVID-19 wards. In COVID-19 wards, donning and doffing 

practices adherence and wiping of surfaces with disinfecting agents was only 79%, 95% and 79%, 

respectively, while non-COVID-10 wards donning and doffing adherence was 73% and 91%, respectively, 

and no disinfection was required in these wards [41]. Moreover, the re-searchers found that experienced 

healthcare workers had higher adherence to PPEs. With all this in mind, ensuring the availability of PPEs in 

outbreaks and constant training of healthcare workers can prove vital for their protections. 

 

During our study period, about one-third of our sample (36.5%) were present during an AGP performed on 

patients. It is well-known that AGPs have been associated with an increased exposure to respiratory droplets 

and aerosols [15]. They are considered high risk procedures and should only be performed by trained 

healthcare workers. Upon performing AGPs on COVID-19 patients, large concentrations of the virus can be 

aerosolized and can remain suspended in air for more than 3 hours and travel way more than just 1 meter, 

requiring several respiratory protection measures [42]. The CDC recommends that AGPs be avoided as much 

as possible to avoid the extra risk of generating these infectious aerosols. When necessary to be performed, 

CDC recommends that AGPs be performed in Airborne Infection Isolation Rooms (AIIRs) with negative 

pressure and a limited number of healthcare workers present, and to immediately disinfect the environment 
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afterwards. Moreover, During AGPs, PPEs play an important role in diminishing the risk of transmission to 

those involved. Healthcare workers must wear a well fitted N95 mask or higher-level respiratory protection, 

goggles, gloves and a full impermeable gown [43]. The fact that 6 healthcare workers in this study (5.22%) 

experienced incidents of a splash of biological fluid or respiratory secretions in the mucous membrane of eyes 

is alarming and indicates that these procedures may have not been adhered to properly. The outcomes of the 

healthcare workers who experienced these accidents are not known due to the lack of follow up data and the 

causes that led to these splashes need to be further investigated. Nonetheless, these incidents call for more 

training of healthcare workers, making sure more PPEs are available, and monitoring of healthcare workers’ 

adherence to IPC measures and PPE, as these types of incidents should not be that common. In fact, in case 

of PPE shortages, the available PPE should be prioritized for these procedures [24]. 

 

The 8-week KFAS funded online training program was conducted from October 11 – December 05, 2020, 

the aim of which was to enable the Ministry of Health to have in place an initiative for the protection of 

occupational health and safety of healthcare workers and non-healthcare workers, especially during the 

COVID-19 pandemic. The project was implemented with remote guidance from the WHO-Global Workplace 

Health Program and its consultant, the Faculty of Public Health at Kuwait University and the Ministry of 

Health Department of Occupational Health. The Occupational Safety and Health (OSH) and COVID-19 

Prevention training was adapted to the Kuwait context to deliver practical ways for work improvement in 

health care and non-health care facilities, using the WHO/ILO HealthWISE toolkit. The online training 

lectures were presented by nine high-level OSH specialists using Microsoft Teams (for live presentations) 

and Moodle (as a learning management system that handled the weekly discussion forums) at Kuwait 

University. Each presenter provided, ahead of time, a 40-60 Powerpoint (ppt) slide presentation to be posted 

on Microsoft (MS) Teams/Moodle along with a recorded session of 20-minute live presentation of 20 slides 

(1 slide per 1 minute). The online training provided Continuing Medical Education (CME) and Continuing 

Professional Development (CPD) credits to the participants emphasizing the relevance and applicability of 

emergency health and safety situations such as COVID-19 and others. 

 

The discussion forums were quite lively as the participants had an opportunity to share their rather traumatic 

experiences during COVID-19 pandemic in their respective workplaces. Discussions topics ranged from the 

psychosocial hazards, to COVID-19 prevention lessons from other countries, accreditation of health and non-

health care facilities, WHO-ILO HealthWISE tools [44] with a focus on OSH, general working conditions, 

the results of the surveys that they filled out before the training, workplace risk assessment/management, 

WHO-ILO HealthWISE Checklist and Actions. 

 

Psychosocial stress was reported quite often by the healthcare workers in the discussion forum in the form of 

increased risk of exposure to the virus, fear of infecting their colleagues and loved ones, shortage of PPE, 

long working hours due to shortage of personnel that resulted from colleagues’ isolation/quarantine once in 

the direct con-tact with a COVID-19 patient without appropriate protection, and involvement in emotionally 

and ethically fraught resource-allocation decisions [45], especially in the beginning of the pandemic. 

According to [34], there are factors increase risks of adverse psychological outcomes such as 1) at the 

individual workplace level, contact with COVID-19 positive colleagues and forced redeployment, 2) at the 

general workplace level, perceived lack of employer support, perceived lack of adequacy of training and lack 

of confidence in infection control, and 3) at the personal level, being younger with children at home, infected 

family member, history of psychological dis-tress and history of mental health disorders, or substance abuse. 

The authors concluded that clear communication, access to adequate personal protection, adequate rest, and 

both practical and psychological support are associated with reduced morbidity. During the online training 

discussion forum, the issue of moral injury was also brought up many times by the participants. The notion 
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that, as doctor, or a nurse, you play “God” when confronted by a situation in which you have to decide who 

to give oxygen to when you have a younger patient and an older patient, who has less chance of surviving, 

when you have limited oxygen. When this moral distress is not ad-dressed, it results into a rather significant 

inner conflict that may go against one’s sense of goodness and humanity. During the training, a presentation 

on psychosocial stress by a psychiatrist from South Africa emphasized the idea of “Self-Care”, and that as a 

health care professional, if you are not well, you can’t take care of anyone else. 

 

The training grade was determined by the discussion forum posts and replies. In order to receive the OSH 

and COVID-19 Prevention Certificate, the participant has to have A- or better (=A) that qualified them for 

obtention of KIMS (Kuwait Institute of Medical Specializations) CME (Continuing Medical 

Education)/Continuing Profession-al Development. Indeed, 118 CME/CPD Certificates were awarded to the 

attendees who met the grading discussion forum criteria. During this online training, the participants realized 

that COVID-19 pandemic outbreak highlighted the enormous biohazard risk health care workers are facing 

during their work exposure and while travelling to work, during work-related travel to areas with local 

community transmission, and on the way to and from the workplace. In the discussion forum, they expressed 

a strong desire to pursue a graduate diploma in OHS, however, they work full time. So, they can only do take 

courses in the evenings and weekends. That is why we suggested a blended learning type of approach to cover 

7 courses (21-credit hours = 7courses x3 credit hours/course in the evenings and weekends upon approval of 

Kuwait University College of Graduate Studies through the Master of Public Health in Environ-mental and 

Occupational Health program that we have been running for the last 4 years. The Faculty of Public Health 

Department of Environmental and Occupational Health is currently working with Kuwait University College 

of Graduate Studies to approve the 21-credit hour graduate diploma in OSH as suggested by most of the 

training participants so it can start with next semester (in the Fall of the 2021/2022 Academic Year). 

 

Additional 24-credit hours will allow the holder of the diploma in OSH to earn an MPH in EOH degree which 

will, in turn, make doctors, nurses, and the others eligible to seek board certification in Environmental and 

Occupational Medicine, Occupational Health Nursing, and Industrial Hygiene & Safety. Given the shortage 

of OSH professionals in Kuwait, a Graduate Diploma in OHS to be offered through blended learning is 

proposed to focus on how to anticipate, evaluate, prevent, and control a wide range of hazards in the health 

and non-health care facilities, micro-, small- and medium-sized enterprises (SMEs) and workplaces such as 

mining, construction, oil exploitation, cement production, glass manufacturing, and informal sector. 

 

Also, following up on this heightened interest in OSH in Kuwait, at Kuwait University Faculty of Public 

Health Department of Environmental and Occupational Health, we are right now working with MOH and 

Kuwait ILO and WHO representatives (both of whom are new in Kuwait) to assist MOH to establish an 

Occupational Health program for Health Workers following the ILO/WHO recommendation [46].  

 

5. Limitations 

This study has a number of limitations. First, the survey was meant to be a preliminary assessment before 

recruitment to an online training module. Therefore, the convenient sampling and small sample size precludes 

the ability to make inferential conclusions about the study population. For example, the adherence to N95 

respirators in our study sample was near perfect (95.5%). This high percentage may be due to self-selected 

worried healthcare workers who are volunteering to take part in a subsequent training module. Secondly, we 

did not perform regression analyses due to the limited sample size and potential risk of having a non-

representative sample. Finally, because of the cross-sectional design, we were not able to follow-up with the 

individuals to determine ongoing risks or changes in exposure patterns with time. 
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6. Conclusions 

Healthcare workers face the extra risk of exposure to COVID-19 outside their workplace from the very 

communities they are part of. In fact, the alarming increased transmissibility of new variants of the virus 

(especially Delta Variant) warrant immediate and additional protection measures for healthcare workers. Our 

study demonstrates that the WHO template is an effective method of assessing this additional risk. While 

small, our results suggest a need for policymakers to take this risk into account when defining infection 

prevention and control measures. A larger study is indicated to enable greater representation of healthcare 

workers in Kuwait, define generalizability, and conduct subgroup analysis to identify regions and populations 

at highest risk. Further, the causes of the suboptimal adherence to PPEs warrant further investigation to enable 

the development of effective strategies to improve PPE compliance and minimize healthcare workers 

infection risk along with addressing the psychosocial stress and the moral injury. 

 

Indeed, effective strategies of intervention can mitigate the psychosocial stress experienced by health care 

workers when caring for patients in a pandemic like COVID-19. They include good communication, 

availability of adequate PPE, good rest, and both genuine practical and psychological support which have 

been associated with reduced morbidity. The proposed online graduate diploma in OSH will arm, not only in 

Kuwait but also in other countries, the healthcare workers with knowledge and skills of dealing with the 

current COVID-19 pandemic that may linger around or be-come seasonal like flu and possible future 

pandemics. COVID-19 pandemic outbreak highlighted the enormous biohazard risk health care workers are 

facing during their work exposure and while travelling to work, during work-related travel to areas with local 

community transmission, and on the way to and from the workplace. Many countries including Kuwait is 

following through on the ILO/WHO recommendation to establish an occupational health and safety program 

for health workers. This can be done with the help of local universities and ILO and WHO representatives as 

it is the case in Kuwait. 
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