
SUMMARY
  The outbreak of Severe Acute Respiratory Syndrome   

  (SARS) in Hong Kong had a devastating effect on the 
  lives of the public and health care professionals.

  The agent that causes SARS is a new coronavirus, 
  unlike any other known human or animal virus in the   
  coronavirus family.

  The rate of deterioration of patients with SARS is 
  alarmingly high with many requiring intensive care.

  Planning for future outbreaks of SARS requires a 
  collaborative effort.

EPIDEMIOLOGY OF SARS
March 2003 saw the beginning of an outbreak of atypical pneu-
monia in Hong Kong, later known as severe acute respiratory 
syndrome (SARS). As of July 18, 2003, there were 1,755 reported 
cases (including 386 health care workers and medical students), 
and 299 deaths (including eight health care professionals) in 
Hong Kong (Department of Health, 2003). The outbreak of SARS 
in Hong Kong began when a Chinese physician from Guangdong 
Province, China, who cared for patients with pneumonia and 
had himself been infected, travelled to Hong Kong to visit his 
relatives. He stayed in a hotel and a week later was admitted to 
the hospital with complaints of fever and respiratory symptoms 
and subsequently died. He infected his family members, 12 other 
hotel guests, and health care workers and patients who were in the 
same ward where he was admitted. The 12 hotel guests went back 
to their respective countries (Canada, Vietnam, Singapore) and 
infected their family members and other close contacts (Centers 
for Disease Control and Prevention (CDC), 2003a; Wong & Hui, 
2003).

One of the hotel guests was later admitted to a Hong Kong hos-
pital with febrile illness and was diagnosed with right upper lobe 
pneumonia. He was treated with antibiotics and nebulised salbu-
tamol and recovered. Six days after his treatment, 18 health care 

workers from the same ward reported having the same symptoms 
(Tomlinson & Cockram, 2003). The infection subsequently spread 
to another 69 health care workers and 16 medical students in the 
same hospital, including the intensive care unit (ICU) and accident 
and emergency department (Lee et al., 2003). 

PATHOPHYSIOLOGY OF SARS
On April 19, the World Health Organisation (WHO, 2003) report-
ed that the agent that causes SARS was conclusively identified as 
a new coronavirus unlike any other known human or animal virus 
in the coronavirus family. Severe acute respiratory syndrome is a 
newly emerging infectious disease that is highly contagious with 
significant morbidity and mortality. It is a form of atypical pneu-
monia characterised by a high fever (>38oC), dry cough, breath-
ing difficulties and rapid deterioration, although chills, malaise, 
myalgia, rigors and headaches may be the main discriminating 
symptoms in the early stages (Lee et al., 2003). The disease is trans-
mitted by droplet and direct contact (Donnelly et al., 2003). 

The rate of deterioration of patients with SARS is also alarmingly 
high, with many requiring intensive care due to severe desatura-
tion and worsening lung damage in spite of oxygen therapy. This 
has resulted in patients requiring endotracheal intubation and 
mechanical ventilation to correct the ventilation-perfusion mis-
match. 

CONSEQUENCES FOR NURSES, INTENSIVE CARE UNITS 
AND THE HEALTH CARE SYSTEM 
The health care system, the frontline health care professionals and 
support staff, and especially the ICUs, have been under extreme 
pressure to meet the sudden demand arising from SARS. The large 
number of patients requiring intensive care resulted in demands 
to double the number of ICU beds. Converting other clinical bed 
areas into ICU beds was an enormous task, requiring additional 
equipment and human resources. The Hospital Authority (HA, 
2003) has been closely monitoring the need for ICU beds and 
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additional medical and nursing manpower requirements, and has 
been purchasing additional new ventilators and providing crash 
courses in intensive care to both medical and nursing personnel 
(HA, 2003). 

The pressure on manpower was a problem during this out-
break, coupled with an increasing number of nursing staff being 
admitted with SARS. The Hospital Authority nurse executives and 
nurse managers spared no effort in managing the nursing service. 
Recruitment and deployment of nurses became a necessity. The 
already limited number of ICU-trained nurses in Hong Kong result-
ed in deploying nurses from the general ward areas, who had no 
intensive care training or experience to work in the ICU. Final year 
nursing students were recruited from three universities to work as 
Temporary Undergraduate Nursing Students (TUNS) and walk-in 
centres were established to recruit qualified nurses (Lum, 2003). 

Our experience showed that these deployed nurses were very 
anxious and stressed, not only from the fear of contracting the 
disease but mostly from feeling incompetent when working in 
such a high-technology area. These concerns were supported in 
an interview with nurses working in the ICU (Tsang, 2003) where 
they described their experience as similar to working in a ‘battle-
field’. Critical care nurses expressed that they felt exhausted from 
having to work extra shifts. They were also depressed because they 
could not see any positive progress in most of their patients, and 
they had to witness the rapid deterioration of their colleagues who 
contracted SARS, who were then nursed in their own ICU.

Final year nursing students who worked in SARS-designated 
areas under the TUNS scheme stated that the experience speeded 
up their transformation from being a novice to a competent nurse. 
They also made every effort to learn quickly so as not to be a bur-
den to the other nursing staff in the unit (Wong, 2003). In spite of 
their fears of contracting the infection, they learned to appreciate 
the importance of teamwork, good communication, supporting 
one another, and the satisfaction of caring for others and sacrific-
ing self for the public benefit. 

Support to staff in terms of professional guidance and an oppor-
tunity for sharing views and experiences is crucial (Thompson, 
2003). Effective communication is central to information giving. 
Reassurance and preparation for unpleasant procedures can help 
alleviate anxiety by removing the additional burden of facing the 
unknown (House and Stark, 2002). In order to support the staff, 
the hospital established a telephone counselling hotline for staff, 
as well as a training and preceptorship programme for new nurses 
working in the ICU. On a macro level, tangible supports such as 
provision of suitable protective equipment, manpower arrange-
ments and paid leave for pregnant nurses were provided (Chan & 
Chan, 2003).

The infection among health care providers was a sobering 
reminder of the importance of adhering to infection control mea-
sures. The Hong Kong Department of Health (2003) released a 
set of updated infection control measures for the home for staff 
caring for patients with SARS, which were available through 
their website. All such staff were asked to adopt precautionary 
measures at home for at least 10 days from the latest contact with 
SARS patients. These precautionary measures include: frequent 
hand-washing with liquid soap; putting on surgical masks; avoid-
ing sharing of food, eating utensils and towels; avoiding close 
contact such as kissing and hugging; and maintaining good home 
ventilation. Some nurses, however, decided to stay away from their 
families by living in the staff quarters provided by the hospital. In 
spite of the negative effects on the nurses, they continued to put 
their health, their life and their family at risk in order to care for 

these patients.
The Hong Kong Government, including the Department of 

Health and the Hospital Authority, adopted widespread public 
health measures, including travel restrictions and home quaran-
tine. Infection control measures were updated in line with the 
CDC (2003b) and WHO (2003) guidelines. Patients were isolated 
in a negative pressure room where possible or in a SARS-ICU 
or SARS-ward designated area. Pre-existing patients were trans-
ferred to other SARS-free centres. Other strategies adopted by the 
Hospital Authority included recruiting more nurses to needy areas, 
enforcing strict surveillance and reporting systems, and consulting 
with hospital engineers regarding ventilation and airflow distur-
bances. All health care personnel, especially those working in 
close contact with SARS patients, had to wear the personal protec-
tive equipment (Figure 1). 

Infection control measures included careful attention to hand 
washing and hand disinfection with an alcohol-based product, 

and the use of quaternary ammonium-based, phenol-based, and 
alcohol-based disinfectants (Wenzel & Edmond, 2003). Because 
recent data suggest that the virus may remain viable on a dry 
surface for up to 24 hours, frequent surface cleaning of the clini-
cal areas was enforced, and education of all staff with regards to 
the appropriate infection control measures and the importance of 
adhering to these guidelines was provided. Other infection control 
measures enforced were frequent environmental cleaning, cohort-
ing of exposed health care providers to minimize the number of 
individuals involved, and the restriction of visitors to the general 
ward areas, with a no visiting policy in ICU (Lopez, Chan & Wong, 
2003). Visiting relatives, if allowed by the health care facility, were 
kept to a minimum. They were issued with protective equipment, 
educated on infection control measures and supervised during 
their visits.

PLANNING FOR FUTURE OUTBREAKS
The lesson learned was that only one individual was required 
to start the outbreak and the rapid intercontinental spread was 
related to travel of unsuspected, asymptomatic individuals who 
had contact with a person with SARS. Patients with SARS are 
likely to progress rapidly from mild to severe respiratory failure, 
requiring prolonged mechanical ventilation and supportive criti-
cal care. This has implications in planning for future outbreaks of 
SARS, which are predicted to re-occur during the winter months. 

Figure 1: ICU nurses with personal protective equipment. 



Hospital administrators must ensure an increased capacity to treat 
these patients, and clinicians must have the necessary equipment, 
protective devices and training in preparation for any future out-
breaks. 

Strict infection control in the hospital setting is essential for the 
management of SARS. The infection is highly contagious, spreading 
by close contact droplet transmission (Seto et al., 2003). However, 
recent evidence has also shown that the coronavirus in urine 
and faeces could be a source of infection (Drosten et al., 2003). 
Infection control measures are now in place and it is mandatory 
that all health care professionals present documented evidence of 
successful completion of an infection control module. 

The outbreak of SARS also brought various psychological reac-
tions from the public. Nearly 80% of the 1,002 public surveyed 
were worried about the spread of the disease to the community; 
40% felt scared and helpless about its spread, while 20% were 
concerned about contracting the disease (Tang and Wong, 2003). 
The Government has launched vigorous public health education 
programmes to enhance the public’s understanding of the disease 
and the adoption of preventative health measures against SARS. 
The public is constantly reminded, through posters and media, to 
remain vigilant in adhering to good personal and environmental 
hygiene.

CONCLUSION
The outbreak of SARS has provided a lesson to the people of Hong 
Kong. The public were touched by the devotion and selflessness 
of all the health care professionals who battled against SARS and 
those who donated generously to purchase the much-needed 
protective equipment. Tribute was also paid to those who died. 
During the International Nurses Day Ceremony on May 12, 2003, 
the Chief Executive of Hong Kong acknowledged all frontline 
health care workers and affirmed his respect for all nurses and the 
nursing profession for standing together to fight SARS. Transmission 
rates fell and no more new cases were detected by the end of June 
2003. This was primarily due to a reduced population contact rate, 
improved hospital infection control and symptomatic individuals 
seeking early treatment. 
   In the event of the re-occurrence of SARS, Hong Kong will be 
ready to meet any challenges. The nursing care of patients will be 
based on a systematic assessment, planning, implementation and 
evaluation of evidence-based care. Infection control measures are 
in place and will be implemented and strictly adhered to. Isolation 
and quarantine measures will be enforced in some circumstances. 
Attention will be given to the psychological state of patients, fam-
ily members and health care workers. Public health education 
strategies for SARS prevention will continue. 
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