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Abstract

The purpose of this paper is to raise awareness among nurses working in hospitals about occupational respiratory
infectious diseases so they may protect themselves and their patients from hospital-acquired respiratory infectious
diseases. We found insufficient awareness among nurses about potential hospital-based outbreaks of respiratory infectious
diseases in relation to wearing masks to protect themselves and the patients they care for. As for practice implication, a
clinical practice norm that nurses are obligated to wear masks during flu season and when feeling under the weather is
essential. Placing clinicians’ health first is essential since patient safety will follow in the efforts to prevent the next
SARS-like tragedy.
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1 Introduction

During the period from 2003 to 2009, we used academic and popular literature to advocate for nurses, primarily by
discussing the professional obligation issues that nurses and other clinicians encounter and the safety concerns in the
clinical practice environment related to emerging and existing respiratory infectious diseases (e.g., Severe acute respiratory
syndrome [SARS], H5N1 avian flu, and tuberculosis). Our focus was the epidemics in Taiwan. Issues we addressed
included lack of infection control measures for clinicians during the 2003 SARS outbreak (e.g., N95 masks and gowns)
and clinicians’ unwillingness to care for SARS-infected patients before knowing the pathogen, the transmission
mechanism between humans, and treatment options. Our primary motivator was to help the public understand newly
emerging infectious diseases during and after the SARS and H5N1 avian flu pandemics. Together, we published a total of
13 academic and 2 popular literature articles, including 6 data-based, peer-reviewed journal articles (see Table 1).

We believed that publishing findings and opinions at the early stage of the SARS outbreak was essential to make an impact
on the governmental and institutional policies related to infection control. Our work demonstrated clinicians’ strong desire
for transparent communication from both hospital and government officials and expressed clinicians’ desperate needs for
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sufficient infection control measures. Our work may have directly or indirectly restored the image of nurses, which was
damaged during the SARS outbreak in Taiwan. However, we do not have measureable evidence to illustrate the impact of
our work on policy changes.

Table 1. List of the articles related to the outbreaks of SARS in 2003 and H5N1 avian flu in 2006 as well as respiratory
infectious diseases published by the authors: 2003-2009.

Year Language Article type Academicvs.  Focus Title (citation)
popular area
literature
2003 Chinese Databased, Academic SARS Tale and reality about the SARS epidemic: The needs to
peer-reviewed, historical, build the psychology of infectious diseases 1.
journal article
2003 English Databased, Academic SARS SARS infection control in Taiwan: Investigation of nurses’
peer-reviewed, journal professional obligation ™7,
article Reprint included in the book of SARS in Taiwan: One year
after the outbreak, published by the Center for Disease
Control, Department of Health, Taiwan, R.0.C #,
2003 English Review, peer-reviewed, Academic SARS Fighting the SARS epidemic in Taiwan: A nursing
journal article perspective 8,
Reprint included in the book of SARS in Taiwan: One year
after the outbreak ™.
2004 English Databased, Academic SARS Nurses’ professional obligation and their attitudes towards
peer-reviewed, journal SARS infection control measures in Taiwan: during and
article after the 2003 SARS epidemic 1,
2004 English Review, peer-reviewed, Academic SARS Roles of nurse aides and family members in acute patient
journal article care in Taiwan 4,
2005 English Databased article/book Academic SARS The case of SARS infection control in Taiwan: An
chapter investigation on the professional obligation of health care
providers 1,
2005 Chinese Newspaper Popular SARS, Nurses have the right to feel fearful toward newly
article/professional literature H5N1 emerging infectious diseases %*!,
comment avian flu
2005 English Review, peer-reviewed, Academic Occupati  Promoting a safer practice environment as related to
journal article onal occupational tuberculosis: a nursing care quality issue to
tuberculo  Taiwanese nursing environment 24,
sis
2006 Chinese Review, peer-reviewed, Academic SARS, The impact of newly emerging infectious diseases on
journal article emerging  human beings and successive changes ¢!,
infectious
diseases
2006 English Review, peer-reviewed, Academic SARS Learning to respect a patient’s spiritual needs concerning
journal article an unknown infectious disease .,
2006 English Comment, Academic H5N1 Is H5N1 like a ghost-flu that can cause a pandemic in
peer-reviewed, journal avianflu  humans? &7
article
2006 Chinese Newspaper article/ Popular SARS, The responsibility of patients with infectious diseases %!,
professional comment literature infectious
diseases
2006 English Databased, Academic H5N1 Nurses’ fears and professional obligations concerning
peer-reviewed, journal avian flu  possible human-to-human avian influenza °.
article
2008 English Review article/book Academic SARS, Globalisation and pandemic: Fighting against the spread of
chapter H5N1 infectious diseases &7
avian flu
2009 Chinese Databased, Academic SARS Taiwan’s SARS experience (2003-2008), The public

peer-reviewed, historical,
journal article

health catastrophe and politics .
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Aiming to prevent the spread of the next SARS-like emerging infectious disease, Aghaizu and associates 'emphasized
that “hospitals are often the epicentres of newly circulating infections. Healthcare workers...are at high risk of acquiring
infectious diseases and may be among the first to contract emerging infections...”. We ask: are our frontline nurses aware
of their high risk of contracting emerging respiratory infectious diseases, and are they protecting themselves from
occupational infections?

2 Purpose of this paper

This discussion article is intended to raise awareness among frontline nurses working in hospital settings about emerging
and existing respiratory infectious diseases so they may protect themselves and their patients from hospital-acquired
respiratory infectious diseases. The article includes a brief overview of the recent outbreaks of respiratory infectious
diseases and the 2003 SARS pandemic. We discussed clinicians’ emotional distress related to pandemic influenza, their
perception of risk factors for acquiring infectious disease, and barriers to implementing infection control measures and
using personal protective equipment. Practical implications are discussed. Wearing personal protective equipment,
specifically masks, is the focus of this paper.

3 Background and brief literature review

3.1 Recent outbreaks of respiratory infectious diseases

The 2003 SARS pandemic ¥, the 2003-2007 highly pathogenic avian influenza A (H5N1) virus pandemic *, the 2009
HIN1 swine flu pandemic ™, the 2012 H3N2v swine flu epidemic in the United States © 34 | and the 2012 pertussis
epidemic in the state of Washington © represent several recent outbreaks of infectious diseases. Some of them (i.e., SARS
and H5N1 pandemics) appeared without warning and have had significant global impact on human health, including in
developed countries (e.g., United States, Canada). SARS was a newly emerging infectious disease which hit hard
worldwide in early 2003. SARS can be easily transmitted from human to human. H5N1 avian flu is not readily transmitted
between humans; however, such transmission does occur occasionally [ #7341,

3.2 SARS as a global threat

When SARS surfaced, it caught us off guard. The outbreak started in November 2002. Between November 1, 2002, and
July 31, 2003, SARS spread to 29 countries in North America, South America, Europe, and Asia. It was identified as a
global threat to human health, with 8096 cumulative probable cases and 774 deaths®™*1.SARS is a viral respiratory illness
caused by a coronavirus (CoV); the cause was identified and reported in Asia in February 2003 F. SARS-CoV is
transmitted primarily through droplets and close personal contact, when droplets containing SARS-CoV are propelled a
short distance via the air (e.g., by talking, coughing, or sneezing) and deposited in the eyes, nose or mouth of a susceptible
person 1,

In the United States, 27 cases were classified as probable SARS, but no deaths occurred 3. The United States had only
eight laboratory-confirmed cases of SARS-CoV disease and no significant local spread ¥. Many of the factors underlying
outbreaks in other countries (e.g., Hong Kong, Singapore, Taiwan, and Canada) exist in the United States and it could be
only by chance that a SARS outbreak did not occur in the United States. In areas characterized by extensive SARS
outbreaks, hospitals accounted for a large proportion (often>50%) of probable SARS cases. Early SARS-CoV
transmission occurred predominantly among healthcare workers, patients, and visitors in hospital settings. In many
instances, they also propagated the outbreaks within hospitals and into the community. Rapid isolation of possible cases
and strict adherence to infection control precautions have consistently been an effective part of SARS control strategies .,
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3.3 Clinicians’ emotional distress related to pandemic influenza

During the SARS and H5N1 avian flu pandemics, fear and panic emerged among clinicians and nonclinicians. These
effects were often due to the unknown cause, possible fatal outcome, often-delayed detection and diagnosis, as well as
unclear treatment and prevention mechanisms 1718229 A study conducted by Maunder and associates *¥ from October
23, 2004, through September 30, 2005, in Ontario, Canada, addressed the long-term psychological and occupational
effects of providing hospital healthcare during the SARS outbreak at 9 Toronto hospitals that treated SARS patients and 4
Hamilton hospitals that did not. Of the total 769 healthcare worker participants, 73.5% were staff nurses, nurse managers
or educators, or infection control nurses. Toronto healthcare workers had significantly higher levels of burnout,
psychological distress, and posttraumatic stress than the Hamilton healthcare workers. Toronto healthcare workers were
also more likely to have reduced patient contact and work hours and to report behavioral consequences of stress. These
differences were explained by Toronto healthcare workers’ perceived adequacy of training, protection, and moral support,
as well as their adaptive coping style. Maunder and associates ™! also found a trend toward lower burnout in the intensive
care unit workers and less general psychological distress in the emergency department workers among Toronto healthcare
workers. They suggested that these trends arose from the resilience of these healthcare workers, who were accustomed to
working in high-intensity and high-risk settings (e.g., intensive care units and emergency departments). Overall, regardless
of their degree of contact with SARS patients, Toronto healthcare workers had generally higher distress levels than the
Hamilton workers. This finding suggested that whether a hospital treated SARS patients during the outbreak had a
negative effect on workers’ distress levels.

A qualitative study conducted in the United Kingdom by Ives and associates "2 found that healthcare workers tend to feel
obligated to work during an influenza pandemic. Barriers to their willingness to work during an influenza pandemic are (1)
prioritizing the well-being of their family members, (2) lacking trust in their government’s health department, (3) lacking
information about the risks during the crisis, (4) fearing litigation during care delivery, and (5) lacking support from
employers to address their needs *3. A survey study conducted by Damery and associates “ similarly found that healthcare
workers feel that they have a duty to work during pandemics despite personal risk. However, their sense of the duty may be
compromised by their sense of duty to their families and their perception of a lack of reciprocity from employers.

3.4 Risk factors and barriers

The qualitative study conducted in 2010 in 4 European countries by Aghaizu and associates ™ found that healthcare
workers perceived risk factors for acquiring infectious diseases like SARS at work in hospital settings to be (1) exposure to
patients with undiagnosed infections, (2) breakdown in infection control procedures, (3) lack of immunity, and (4)
symptomatic colleagues. Aghaizu and associates ™ also identified known measured barriers for the timely recognition of
outbreaks of SARS-like infectious diseases within hospital settings. These barriers were (1) lack of knowledge among
clinicians, (2) lack of employee absence-reporting mechanism, (3) differences in absence monitoring among
hospital-affiliated workers and non-hospital-affiliated workers (e.g., self-employed doctors and agency nurses), (4)
limited personal protective equipment and patient isolation facility due to financial restraints, and (5) lack of personnel and
financial resources in hospitals’ occupational health departments.

Healthcare workers emphasized a desire for timelier recognition of outbreaks of emerging infections and for structural
improvements of their working hospitals (e.g., standardized employee absence and infectious disease symptom reporting
systems) ™. They were concerned that a lack of monitoring and guidelines for infectious healthcare workers posed a great
risk to colleagues and patients. However, healthcare workers revealed that they have the tendency to come to work even
when they don’t feel well and their employers tend to expect them to come in if they are slightly under the weather. They
felt that employers did not seem to take a positive interest in their health. Staffing demands and loss of income were noted
as pressures for healthcare workers to attend work when unwell. However, issues related to legislation, privacy, and
confidentiality were previously identified as barriers towards monitoring staff absence and the routine disclosure of
symptoms™. In short, there are measured barriers to preventing disease spread. Healthcare workers have a sense of what
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the barriers are, but their knowledge is incomplete. Relying on perceptions rather than knowledge places both healthcare
workers and their patients at risk and could fuel disease spread during an outbreak.

3.5 Use of personal protective equipment

Do frontline nurses routinely use personal protective equipment (e.g., masks, gloves) ¥! in encounters with patients that
have respiratory illness? Aghaizu and associates ™ found that the healthcare workers in emergency departments in
European countries often do not put on personal protective equipment (e.g., masks and gloves) when they encounter
patients with respiratory illness symptoms. However, if a possible diagnosis of infectious illness is made, they could get
afraid that they may have been infected and then they put on a mask and gloves ™. Our observations and conversations with
frontline nurses have a similar conclusion; it seems that the majority of the nurses working in US hospital settings or
clinics do not routinely use personal protective equipment around patients with respiratory illness. Recent conversations
with a group of Registered Nurse (RN) students follow.

In 2012, one of the authors participated in a seminar to a group of RN to baccalaureate of science in nursing students in the
northwest region of the United States. Part of the discussion was related to wearing masks to prevent hospital-based
respiratory infectious disease outbreaks. The majority of the students had never encountered patients with a recent
emerging infectious disease such as SARS or H5N1, HIN1, or H3N2v swine flu. However, they were aware that Centers
for Disease Control and Prevention had issued guidelines on infection control, such as those for preventing SARS
dissemination.

One student expressed that in her practice, if her patients have symptoms of respiratory infection (e.g., coughs, sneezing),
she may offer masks to them and their family members. Unless she is entering an isolation room though, she does not
routinely wear a mask when encountering patients with respiratory illness symptoms. A few students stated that they do
not wear masks because they feel healthy, have a good immune system, and never get sick. None of these RN students said
that they would wear a mask if they were on duty with flu or flu-like symptoms.

Despite being aware that wearing masks can decrease droplet transmission, they would not put on masks to protect either
themselves or their patients. A student stated that catching seasonal flus may strengthen her immune system and that is
why she does not see the need to wear a mask when dealing with patients with respiratory illness. Another student claimed
that employers require nurses to have a certain vaccinations including a seasonal flu shot. Therefore, she was not
concerned about catching respiratory infections at work (e.g., seasonal flus, pertussis, and tuberculosis) or becoming a
carrier to disseminate these respiratory infectious diseases to other healthcare workers, patients, and visitors. The issue of
over-relying on vaccines for protection without taking into account of, such as, vaccine efficacy and waning immunity for
Bordetella pertussis ™ was not discussed during the seminar.

A student expressed that she was not aware that people in Asian countries continued to wear masks even after the SARS
outbreak ended. She learned that it is a cultural norm in some countries for people to wear masks during the flu season,
when feeling under the weather, or to avoid breathing in polluted air. This student expressed that previously when she saw
someone with a mask, she wondered what the person had that was contagious. She never suspected that they might be
wearing a mask because it is a social norm.

At the end of the discussions, a student commented that it sounds like a highly pathogenic emerging infectious disease
outbreak is an accident waiting to happen. She emphasized that one of these days we will most likely experience a
pandemic or infectious disease outbreak of some sort. Hospitals in our area could be hit very hard. Making sure proper
infection control procedures are in place now is important to ensure patient safety and our own health.
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4 Conclusions

The reviewed literature -4 and discussions in the previous section illustrate the insufficient awareness among frontline
nurses about potential hospital-based outbreaks of emerging and existing respiratory infectious diseases in relation to
wearing masks to protect themselves and the patients they care for. Despite our nurses that attended the seminar described
in the previous section knowing that wearing masks could decrease droplet transmission (learned via education or on-job
training), they did not routinely put on masks when encountering patients with respiratory illness symptoms or when they
themselves had contagious respiratory illness (e.g., flu-like symptoms). These statements may not be generalizable to all
frontline nurses and need to be verified in broader evidence through observation or survey studies on frontline nurses.

In professional training and practice settings, the 6Rs process of putting professional knowledge learned through education
or training into practice includes 6 steps: ! (1) Retaining prior knowledge, (2) Recognizing previously studied scenarios
in practical settings (e.g., an outbreak of occupational tuberculosis in inpatient care settings), (3) Retaining know-how
(e.g., knowing the needed infection control precautions based on the epidemic situation and how to apply them), (4)
Reinforcing knowledge via on-the-job training and regulations (e.g., establishing hospital policies related to infection
control precautions), (5) Realizing prior knowledge by doing (“To-Do”) (e.g., being able to identify patients with a
possible respiratory infectious disease and acting accordingly as a form of translating research-based knowledge to
practice, also called evidence-based practice), and (6) observing Results (e.g., decreased occurrences of occupational
tuberculosis and chances of a hospital-based respiratory infectious disease outbreak) 4.

We assume that with timely and proper training, agreement between nurses’ perceptions and their prior knowledge related
to respiratory infectious diseases gained via infection control training could be established through clinical and
observational experience. A disagreement could be due to a lack of awareness of the necessity of using infection control
precautions (e.g., wearing masks) and their usefulness in avoiding respiratory illness and preventing transmission to
others B4,

5 Practical implications

A clinical practice norm in which clinicians, including nurses and other healthcare workers, are obligated to wear masks
during flu season and when feeling under the weather is essential to effectively prevent hospital-based outbreaks of
emerging and existing respiratory infectious diseases. This suggested approach is made within the global health context. It
is applicable to developed, developing, and least developed countries. Before a new clinical practice norm is established,
clinicians may feel that wearing face masks could be perceived by patients and their family members as having a potential
physical barrier for effective communication. We believe that the advantage of wearing face masks during flu season will
outweigh this potential disadvantage. Both clinician and patient/family education on the advantages of wearing face masks
during flu season and when feeling under the weather is essential to effectively prevent hospital-based outbreaks of
respiratory infectious diseases.

The costs of implementing this suggested policy to protect clinicians are affordable (for example, we may purchase 50
pieces of face masks online for about $8 to 15 USD). Communicating with the finance department the advantage to
increase the stock of face masks is essential. Placing clinicians’ health first is essential since patient safety will follow in
the efforts to prevent the next SARS-like tragedy in hospital settings.

As part of the staff support from hospital employers, transparency regarding outbreaks of infectious diseases within and
outside each hospital is important for frontline nurses to react quickly and appropriately. With timely and proper infection
control training and practice, agreement between nurses’ perceptions and their prior knowledge related to respiratory
infectious diseases may be established. Again, it is important that hospitals need to go beyond promoting a safe practice
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environment associated with occupational tuberculosis 1 and extend occupational health efforts to emerging and other
existing respiratory infectious diseases.

Based on our observation, aside from when they enter isolation rooms, frontline nurses do not seem to be accustomed to
using personal protection (e.g., wearing masks, adhering to good hand hygiene including wearing gloves) when dealing
with patients with respiratory illness symptoms or when they themselves have respiratory illness symptoms (e.g., flu-like
symptoms). This practice pattern could fuel a crisis when the next SARS-like pandemic attacks. Our frontline nurses,
especially those working in emergency departments and clinics, are at high risk and are susceptible to catching infectious
disease. To protect themselves and promote patient safety by preventing hospital-acquired respiratory infectious diseases,
it is essential to raise awareness about personal protective equipment and infection control measures in a timely manner
among licensed and unlicensed nursing staff via on-job training and among future nurses (e.g., student nurses) via formal
nursing school education. Repeated training and reminders are warranted to ensure compliance and change the practice
pattern among nurses.

Hospitals should consider employing infection control nurses 2 * for early detection and monitoring of potential
outbreaks of emerging and existing infectious diseases in emergency departments, clinics, and inpatient care settings.
Solely relying on surveillance reports prepared by a regional health department could delay healthcare workers being
alerted to a potential outbreak of respiratory infectious diseases. Infection control nurses certified by the Certification
Board of Infection Control and Epidemiology, Inc. ? are qualified to help prevent patient infections in hospitals and
clinics, as well as to instruct other nurses and healthcare workers on proper infection prevention procedures *. Each
hospital’s emergency room should have at least one nurse with training on detecting early signs of an outbreak.

As suggested by Maunder and associates ', along with careful planning and preparation before the next outbreak comes,
effective staff support could be key to bolstering the resilience of healthcare workers facing future outbreaks. Effective
staff support includes, but is not limited to, psychological support in the context of trusted professional and institutional
relationships, responsible communication with staff, opportunities for facilitated reflection on normal emotional responses
to extraordinary stress, and opportunities for healthcare workers to contribute to decision-making in the workplace 4.
Monitoring among healthcare workers in hospital settings may be a feasible means of surveillance for possible outbreaks
of occupational respiratory infectious diseases, especially in emergency departments. To overcome the barriers associated
with monitoring staff absence and the routine disclosure of symptoms, issues related to legislation, privacy, and
confidentiality need to be addressed at both the regional- and governmental-level health departments ™.

6 Future research

Future research should investigate how many hospitals within a specific country and across countries are currently taking
the suggested approaches discussed above. Researchers may survey hospitals the strategies they have adopted to prevent
hospital-based outbreaks of emerging and existing respiratory infectious diseases. It is also essential to understand the
impact after implementing the relevant strategies to prevent hospital-based outbreaks of respiratory infectious diseases on
clinicians’ occupational health.
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