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 In areas with inadequate supply and/or increasing demand for such 
equipment, many ethical considerations have been taken into account 
regarding the adequate availability of PPE for clinicians who are in contact 
with COVID-19 patients. This survey study aimed to investigate the impact 
of PPE shortage in Saudi Arabia on some ethical considerations regarding 
HCWs and patient communication. The study was conducted as an online 
cross-sectional survey from July 2020 to December 2020, with eligible 
HCWs from different academic, governmental, and private sectors in Saudi 
Arabia. A total of 453 valid responses were included in the final analysis. 
The mean age of the participants was 37.5±8.5 years, and 62.0% of them 
identified as male. Most participants (62.3%) reported having faced a 
shortage/lack of PPE, with 78.8% of them having experienced difficulties 
in procuring PPE at the time of need; only 15.7% did not have any previous 
experience in using PPE. While training courses regarding the proper use 
of PPE were offered to most participants (88.1%), about one-third of the 
participants (36.0%) reported that their hospitals did not have a clear 
protocol on who should have priority in using PPE. Noteworthy, 47.9% of 
the participants believed the refusal to treat patients in the absence of PPE 
to be an ethical act, regardless of the kind of illness the patient was suffering 
from, while 32.9% of them considered it to be ethical only if the patient 
was a suspected/confirmed COVID-19 case. A greater number of 
participants (43.3%) reported that the admitted patients were aware of the 
importance of the doctors wearing PPE. This study indicated a huge 
shortage of PPE supplies among Saudi healthcare facilities. Further 
approaches need to be adopted to ensure adequate availability of PPE, so 
HCWs could maintain the best quality of care. 
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1. INTRODUCTION 
The first case of coronavirus disease 2019 (COVID-19) was reported in Wuhan, China in late 2019, and it 
was considered to be a local outbreak. However, it was later declared a pandemic; it was found to have 
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affected almost all countries worldwide and the number of cases increased dramatically [1]. The causative 
organism in this disease is known as severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2), as its 
characteristic symptoms are similar to those previously reported during other coronavirus pandemics [2]. 
Most of the symptoms also resemble those that accompany flu-like illnesses; therefore, laboratory testing is 
necessary to confirm the presence of this infection, which makes it hard to control [3]. Additionally, evidence 
has shown that the COVID-19 infection can be associated with other extrapulmonary manifestations that may 
cause serious complications, including death [4]. Therefore, it is essential to maintain adequate preventive 
measures to reduce the burdens of the disease. 
 
Previous research has shown that SARS-CoV-2 can transmit through droplets, fomite, and aerosol and can 
remain in the air for up to three hours and on hard surfaces for up to three days [5]. This is on account of the 
viral particles being very tiny, with a diameter of 60±140 nm [6]. Moreover, many infected patients have been 
known to be asymptomatic and to, therefore, be more likely to transmit the infection, thereby making 
adherence to preventive measures in public places more important [7], [8]. Healthcare workers (HCW) are 
particularly at risk of catching the infection [9- 11]. Surgical practices, especially, can increase the risk of 
catching the infection due to the potential exposure of the surgical equipment to viral particles from infected 
personnel. This risk, however, can be significantly reduced through the use of personal protective equipment 
(PPE) and by frequently changing it before every surgical procedure [12- 15]. 
 
Given the importance of using PPE and the increasing demand for it all over the world, especially in hospitals 
dealing with heavy caseloads of COVID-19 infections and surgeries, several approaches have been adopted 
to increase the production and supply of this equipment. At the same time, HCWs have been keen on obtaining 
adequate PPE kits to safely resume their work and prevent infection. In view of this, many guidelines have 
been developed to regulate the distribution and utilization of PPE and N95 respirators [16]. However, in areas 
with inadequate supply and/or increasing demand for such equipment, many ethical considerations have been 
taken into account regarding the adequate availability of PPE for clinicians who are in contact with COVID-
19 patients. This survey study aimed to investigate the impact of PPE shortage in Saudi Arabia on some 
ethical considerations regarding HCWs and patient communication. 
 
2. Methods 
 
2.1 Study Design 
The study was conducted as an online cross-sectional survey from July 2020 to December 2020, with eligible 
HCWs from different academic, governmental, and private sectors in Saudi Arabia. 
 
2.2 Data collection 
The survey questionnaire was prepared after a thorough review of the literature. The questions were 
FXVWRPL]HG�WR�ILW�LQWR�WKH�FULWHULD�RI�WKLV�VWXG\��7KH�TXHVWLRQQDLUH¶V�FRQWHQW�ZDV�then validated by a panel of 
subject experts. A pilot study was conducted with 30 participants, who were not included in the final survey. 
7KH�VXUYH\�ZDV�DQDO\]HG�XVLQJ�&URQEDFK¶V�UHOLDELOLW\�FRHIILFLHQW��$Q\�QHFHVVDU\�FKDQJHV�ZHUH�LQFRUSRUDWHG�
before administering the questionnaire to the larger sample. 
 
7KH�TXHVWLRQQDLUH�FRQVLVWHG�RI�WKUHH�SDUWV��³3DUW�$´�LQFOXGHG�GHWDLOV�UHJDUGLQJ�WKH�SDUWLFLSDQWV¶�GHPRJUDSKLF�
FKDUDFWHULVWLFV� DQG� FOLQLFDO� H[SHULHQFH� DQG� EDFNJURXQG�� ³3DUW� %´� LQFOXGHG� LWHPV� UHODWHG� WR� +&:V¶ 
experiences, knowledge, and attitudes toward the lack/inadequacy of PPE amidst the COVID-19 pandemic; 
DQG� ³3DUW� &´� VRXJKW� LQIRUPDWLRQ� UHJDUGLQJ� WKH� HIIHFW� RI� ODFN�LQDGHTXDF\� RI� 33(�� DPLGVW� &29,'-19 
pandemic, on HCW-patient communication. The questionnaire was distributed online using Google forms. 
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2QO\�WKH�FRPSOHWHG�TXHVWLRQQDLUHV�ZHUH�LQFOXGHG�LQ�WKLV�VWXG\¶V�DQDO\VLV� 
 
2.3 Informed consent and ethical considerations 
No identifying information of any participant was published, and all collected data were exclusively used for 
statistical analysis. The data of the participants were kept confidential. Every participant was asked to fill an 
online informed consent form, at the start of the survey. 
 
2.4 Statistical analysis 
Data were analyzed using SPSS version 26 (SPSS Inc., Chicago, IL, USA). Descriptive statistics were 
calculated for all variables. Continuous variables were summarized using the mean ± standard deviation (SD), 
while categorical variables were presented as frequency count (N) and percentages (%). The missing 
observations in any variable were excluded from the corresponding analysis. 
 
3. Results 
 
3.1 Demographic characteristics and clinical experience 
A total of 453 valid responses were included in the final analysis. The mean age of the participants was 
��������� \HDUV�� DQG� ������RI� WKHP� LGHQWLILHG� DV�PDOH�� 7KH�PHDQ� GXUDWLRQ� RI� SDUWLFLSDQWV¶� FOLQLFDO� ZRUN�
experience was 10.8±7.1 years, with 67.8% of them working as physicians, 27.7% as nurses, and 3.5% had 
other occupations. Among physicians, 28.0% were ICU doctors, 15.2% were emergency room (ER) doctors, 
and the remaining worked in different departments. Most of the participants (80.8%) did not suffer from any 
chronic health conditions and reported having previous experience in dealing with outbreaks similar to 
COVID-19 (66.9%) (Table 1). 
 
����+&:V¶�H[SHULHQFH��NQRZOHGJH��DQG�DWWLWXGHV�UHJDUGLQJ�33(�VKRUWDJH 
Most participants (62.3%) reported having faced a shortage/lack of PPE, with 78.8% of them having 
experienced difficulties in procuring PPE at the time of need; only 15.7% did not have any previous 
experience in using PPE. Additionally, most participants reported experiencing a shortage in N95 masks 
(53.6%), followed by powered air-purifying respirators (24.5%), goggles (20.8%), and gowns (7.7%) (Fig. 
1). While training courses regarding the proper use of PPE were offered to most participants (88.1%), about 
one-third of the participants (36.0%) reported that their hospitals did not have a clear protocol on who should 
have priority in using PPE. RegarGLQJ�WKH�SDUWLFLSDQWV¶�YLHZV�RQ�WKH�PRVW�HWKLFDO�ZD\�WR�DOORFDWH�WKH�OLPLWHG�
33(��³UHFLSURFLW\´�ZDV�IRXQG�WR�EH�WKH�PRVW�SRSXODU�FKRLFH����������IROORZHG�E\�³XWLOLWDULDQLVP´���������
DQG�³HJDOLWDULDQLVP´����������1RWHZRUWKLO\��������RI�WKH�SDUWLFLSDQWV�EHOLeved the refusal to treat patients in 
the absence of PPE to be an ethical act, regardless of the kind of illness the patient was suffering from, while 
32.9% of them considered it to be ethical only if the patient was a suspected/confirmed COVID-19 case. 
Further, in case of life-threatening conditions, only 33.8% of the participants expressed the desire or 
willingness to intervene and treat the patient, even in the absence of PPE (Table 2). 
 
3.3 Effect of PPE shortage on HCW-patient communication 
A greater number of participants (43.3%) reported that the admitted patients were aware of the importance of 
the doctors wearing PPE, compared to those (20.8%) who reported that the patients were unaware. Only one-
third (33.8%) of the participants thought patients felt unsafe when being treated without PPE, and only 15.5% 
reported that patients had refused to be examined when the HCWs did not wear PPE. More than two-thirds 
(73.1%) of the participants reported that they would never touch a confirmed/suspected COVID-19 patient 
without proper PPE. Further, several of them did not think they had a duty to care for confirmed/suspected 
COVID-19 patients if there was no PPE and if they believed themselves to be at risk (59.8% and 53.6% of 
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participants, respectively). About half of the participants (46.6%) thought they had the right to refrain from 
work if there was inadequate availability of PPE, with this belief being even stronger among the 31.6% of the 
participants who belonged to a vulnerable population (old age or health conditions) (Table 3). 
 
4. Discussion 
In the present study, we conducted an online survey designed for Saudi HCWs, aiming to shed more light on 
the ethical issues related to the lack or shortage of PPE amidst the COVID-19 pandemic. The findings 
indicated that most of the participants (62.3%) had experienced a shortage of PPE, especially of N95 masks. 
This shortage can be explained by the significant increase in utilization of these resources during the 
pandemic, following previous reports that have suggested the effectiveness of N95 masks in protecting against 
the COVID-19 infection and the relative ease of using as opposed to an air-purifying respirator [17], [18]. 
Kamerow [19] also reported that during the early stages of the pandemic in the United States, in March 2020, 
around one-third of the US hospitals did not have any face masks, and 13% of hospitals did not have any face 
shields. In addition to the increased consumption of PPE, there have been other factors contributing to the 
shortage, including decreased global supply, government failure, and other factors previously discussed in 
detail by Cohen and Rogers [20]. These findings are, therefore, consistent with the results from our survey, 
wherein participants also reported facing difficulties in obtaining PPE either always (28.5%) or on some 
occasions (50.3%). 
 
Further, according to 36% of the HCWs, no clear protocols had been established by their hospitals to prioritize 
the use of PPE by those HCWs who potentially needed it the most. Previous studies have provided evidence 
about the need for such protocols to help clinicians and healthcare centers in ensuring adequate availability 
of PPE and avoiding shortages as much as possible [21- 23]. Thus, efforts need to be made in developing 
clear protocols for PPE consumption and prioritization. The findings also indicated that, while approximately 
43% of the HCWs thought that priority should be given to HCWs who were at the greatest risk, approximately 
29% agreed with allocating the PPE to achieve the maximum benefit for a higher number of HCWs. 
Moreover, only 9.3% of the participants believed that the vulnerable population among HCWs should have 
priority regarding PPE use. The lower rate of affirmative responses here can be explained by assuming that 
most of the participants bear in mind that such populations are not usually exposed to COVID-19 infections 
[24], [25] or because most of the participants did not have a chronic condition themselves. 
 
In addition to ensuring adequate availability of PPE, efforts need to also be directed to teaching HCWs about 
the appropriate use and disposal of PPE. Although the majority of HCWs in this study reported that their 
hospitals offered training courses for the same, around 12% reported that they did not have any such training 
programs; however, this rate is better than that reported in previous studies on COVID-19 [26]. These training 
courses are also pertinent since approximately 16% of the participants in our study did not have any prior 
experience in using PPE. Secondary to PPE shortage, many ethical considerations have arisen regarding 
doctor-to-patient communication. Approximately half of the study participants agreed that, in the absence of 
PPE, HCWs have the right to choose not to deal with any patient, regardless of whether the patient is infected 
with COVID-19 or not, while another third of them suggested that it is ethical for HCWs to refuse to treat 
only confirmed or suspected COVID-19 patients but not others. Within a similar context, approximately two-
thirds of the participants agreed that they would not administer life-saving measures, if the patient was, or 
suspected to be, infected with COVID-19. Overall, 46.6% of the participants mentioned being willing to 
refrain from working if they did not have enough PPE. This rate was even higher than that of other 
participants, thereby indicating that reasons, such as having a chronic condition or being a source of risk to 
their families, were convincing enough for HCWs to refrain from work. This can hugely affect the healthcare 
systems and the quality of medical services offered to patients in various medical fields. Additionally, one-
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third of the participants reported that their patients felt unsafe when being examined without proper PPE, with 
16% mentioning that their patients refused to get examined at all. To cope with these concerns, several 
SURWRFROV�KDYH�EHHQ�GHYHORSHG�WR�UHJXODWH�SDWLHQWV¶�YLVLWV�WR�KHDOWKFDUH�IDFLOLWLHV�DQG�SULRULWL]H�VRPH�SDWLHQWV�
over others [27], [28]. Further, telemedicine has been proposed as an efficacious modality to reduce such 
visits with reservation of doctor-to-patient communication [29]. 
 
Despite the pertinent findings, it is worth mentioning that our study had some limitations. First, the design of 
the study was based on a survey and therefore, the results of the study majorly reflect the opinions of the 
participants and may not represent the real-world data. Second, sampling was randomly performed as the 
survey was broadly published, and therefore, the participants may be confined to a single group of the society 
and may not reflect the actual opinions of all HCWs. 
 
5. Conclusion 
This study indicated a huge shortage of PPE supplies among Saudi healthcare facilities. Further approaches 
need to be adopted to ensure adequate availability of PPE, so HCWs could maintain the best quality of care. 
Lack of PPE was also found to lead to many ethical considerations concerning the HCW±patient relationship 
since the majority of HCWs expressed a lack of willingness to provide treatment, even for severe cases, in 
the absence of PPE. Consequently, further research should be directed toward suggesting alternative 
modalities to maintain the offered, adequate quality. 
 
Ethics approval and consent to participate 
No identifying information of any participant was published, and all collected data were exclusively used for 
statistical analysis. The data of the participants were kept confidential. Every participant was asked to fill an 
online informed consent form, at the start of the survey. 
 
Availability of data and materials 
All data are available 
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Table 1. 3DUWLFLSDQWV¶�GHPRJUDSKLF�FKDUDFWHULVWLFV�DQG�FOLQLFDO�ZRUN�H[SHULHQFH 

Variables   

Age (Years); Mean±SD 37.5±8.5 
Years of work experience (Years); Mean±SD 10.8±7.1 

  N % 

Gender 
Female 170 37.5 
Male 281 62.0 
Prefer not to say 2 0.4 

Occupation 
Nurse 130 28.7 
Physician 307 67.8 
Others 16 3.5 

If a physician, type of specialty 
ER 69 15.2 
ICU 127 28.0 
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Others 257 56.7 

Previous experience with similar outbreaks 
(such as MERS-CoV) 

No 150 33.1 
Yes 303 66.9 

Presence of chronic health conditions 
No 366 80.8 
Yes 87 19.2 

SD: Standard deviation; ER: emergency room; ICU: intensive care unit; MERS-CoV: Middle East respiratory 
syndrome coronavirus 
 

Table 2. +HDOWKFDUH�ZRUNHUV¶�H[SHULHQFH��NQRZOHGJH��DQG�DWWLWXGHV�WRZDUG�WKH�VKRUWDJH�RI�SHUVRQDO�
protective equipment amidst the COVID-19 pandemic 

Variables N % 

Do you face any shortage or lack of PPE at 
your hospital? 

No 171 37.7 

Yes 282 62.3 

Did you ever face difficulties procuring PPE 
on time, when needed? 

No/not at all 96 21.2 

Sometimes 228 50.3 

Yes 129 28.5 

Do you have any previous experience in 
using PPE? 

No 71 15.7 

Yes 382 84.3 

Did your hospital offer any training courses 
regarding the proper use of PPE during 
COVID-19? 

No 54 11.9 

Yes 399 88.1 

If there is a shortage of PPE, is there a clear 
protocol on who should have the priority in 
using PPE? 

No 163 36.0 

Yes 290 64.0 

Proper PPE is important for the safety of 

Healthcare 
workers 391 86.3 

Other non-
clinical staff 9 2.0 

Patients 53 11.7 

In your opinion, what is the most ethical way 
to allocate the limited supply of PPE? 

Egalitarianism 
(treating all 
clinical roles as 
equal) 

65 14.3 

First-come-first-
serve 8 1.8 

Paternalism 
(superiors 
restricting RWKHUV¶�
authority to use 
PPE) 

14 3.1 
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Protection of 
vulnerable 
populations 
(prioritizing HCW 
with underlying 
chronic health 
conditions) 

42 9.3 

Reciprocity 
(prioritizing those 
who put 
themselves at the 
greatest risk) 

193 42.6 

Utilitarianism 
(allocating 
resources to 
achieve maximum 
benefit for the 
most number of 
people) 

131 28.9 

In your opinion, if a colleague refused to 
treat patients without PPE, would it be 
ethical? 

Not ethically 
acceptable if the 
patient is in 
critical state 
(regardless of 
COVID-19 
status) 

87 19.2 

Not ethically 
acceptable, 
unless the patient 
is a 
suspected/confir
med COVID-19 
case 

149 32.9 

Yes 217 47.9 

If the patient is critical and is a 
confirmed/highly suspected COVID-19 case, 
would you administer a life-saving 
intervention without PPE? 

No 300 66.2 

Yes 153 33.8 

PPE: Personal protective equipment; COVID-19: Coronavirus disease 2019; HCW: Healthcare worker 
 

Table 3. The effect of the shortage of personal protective equipment amidst COVID-19 pandemic on 
doctor-patient communication 

Variables N % 
Do you think that admitted patients at your 
department know about the importance of you 
wearing PPE? 

I do not know 163 36.0 
No 94 20.8 
Yes 196 43.3 

Do admitted patients in your department feel unsafe 
when you do not wear PPE? 

I do not know 216 47.7 
No 84 18.5 
Yes 153 33.8 
I do not know 125 27.6 
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Do admitted patients in your department refuse to 
be examined when you do not wear PPE? 

No 258 57.0 
Yes 70 15.5 

I have a duty to care for a confirmed/suspected 
COVID-19 patient even if there is no PPE 

No 271 59.8 
Yes 182 40.2 

I have a duty to care for a confirmed/suspected 
COVID-19 patient even if I will be at risk 

No 210 46.4 
Yes 243 53.6 

I will never touch a confirmed/suspected COVID-19 
patient, unless I have the proper PPE 

No 122 26.9 
Yes 331 73.1 

I have the right to refrain from work if: 

I am vulnerable 
(due to age or 
presence of chronic 
disease) 

143 31.6 

There is a risk to 
my family 78 17.2 

There is no bonus 
or compensation if 
I get infected 

21 4.6 

There is not 
enough PPE 211 46.6 

PPE: Personal protective equipment; COVID-19: Coronavirus disease 2019 
 
Figure Legends 
Fig.1 Personal protective equipment shortage 
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