
 

 

 

 

 

 

 

An Epidemic Revisited: 

The 2003 SARS Outbreak in China 

 

 

 

 

 

 

 

Phoebe Chi, MD 

UNT Health Science Center 

School of Public Health 

February 2017 

 

 

 



A 21st Century Epidemic – An Introduction  

In 2003, the world experienced what would later be called the first global epidemic of the 21st 

century (Heymann, 2004). SARS, or Severe Acute Respiratory Syndrome, would, in a span of 

months, expose a nation’s shortcomings while simultaneously bringing nations together for the 

purpose of fighting toward a common goal. This paper will provide an overview of the events that 

occurred surrounding the 2003 SARS outbreaks in China, discuss the likely origins of the etiologic 

agent, and take a closer look from a public health perspective the measures instituted for disease 

control and the challenges faced in their implementation on the frontlines. 

 

Severe Acute Respiratory Syndrome – A Clinical Overview 

Severe acute respiratory syndrome, or SARS, is a viral respiratory illness caused by the novel 

zoonotic coronavirus SARS-CoV. Transmission occurs when a person comes in contact with the 

mucous membranes and secretions of the nose, mouth, or eyes of an infected individual, either 

directly or via fomites (Wei, 2016). The average incubation period is 4-6 days (Anderson, 2004), 

with initial symptoms ranging from nonspecific malaise, fatigue, and fever to respiratory 

symptoms of shortness of breath and cough. Fevers can last for approximately 10 days while 

pulmonary symptoms can progress to respiratory failure necessitating mechanical ventilation 

(Zhong, 2003). Peak infectious period is 7-8 days following onset of symptoms (Anderson, 2004), 

with the virus being shed through not only respiratory secretions, but also urine and feces 

(Anderson, 2004). 

Initial diagnosis is usually clinical and based on exposure history along with radiologic findings 

of infiltrates on X-rays (Zhong, 2003). During the 2003 epidemic, management consisted primarily 

of aggressive supportive care and respiratory isolation, with no conventional antivirals having been 

shown to be effective. Case fatality rates during the epidemic were estimated to be 7% for patients 

under 60 years of age and 55% for those older than 60 years (Anderson, 2004).  

 

A Mystery Illness in Guangdong – The First Wave 

Although most of the world had not heard about SARS until March of 2003, the first case was 

thought to have emerged several months earlier in Foshan, a city located 20km away from the 



capital of Guangzhou, in the Southern Chinese province of Guangdong (Zhong, 2003). On 

November 16, 2002, in the midst of influenza season, a farmer presented to a local hospital with 

respiratory symptoms who, despite medical treatment, died. Exactly one month later, a second 

patient---a chef--- presented with similar symptoms in a nearby city (Zhong, 2003).  

The World Health Organization (WHO), hearing media reports about a severe influenza outbreak 

in China, made requests to Chinese authorities for more information. In response, China sent in a 

report detailing several cases of confirmed type B influenza, noting that the number of cases was 

consistent with typical seasonal patterns (Heymann, 2004). However, in the span of the following 

month, from mid-December to mid-January, twenty-eight more mysterious cases emerged in 

various cities in Guangdong (Zhong, 2003); all were officially diagnosed with “atypical 

pneumonia with an unknown pathogen,” but none of them improved with conventional therapies 

(Zhong, 2003). Half of them were also noted to be health care workers (Zhong, 2003). 

On January 31, 2003, the now-infamous Guangdong index patient presented to a Guangzhou city 

hospital with worsening flu-like symptoms. In the span of an eighteen-hour stay, the 46-year-old 

seafood merchant succeeded in infecting thirty hospital employees (Zhong, 2003). This number 

increased to include almost sixty health care workers over the following week as the patient was 

transferred to another hospital for additional care. As the first week of February came to a close, 

twenty of the man’s close relatives also came down with similar symptoms. This initial chain of 

disease clusters would later be known as the Guangdong outbreak, or the ‘first wave’ of the SARS 

epidemic (Zhong, 2003).  

On February 11th, WHO received its first official report from the Chinese Ministry of Health 

stating that there had been 300 cases of an acute respiratory syndrome (Heymann, 2004). An 

addendum to the report later revealed that the outbreak had actually begun three months prior, and 

that although the virus had not yet been identified, the outbreak was under control (Heymann, 

2004). 

 

To Hong Kong and Beyond – The Second Wave and Global Spread 

A week later, one of the doctors who had participated in the care of the Guangzhou seafood 

merchant traveled to Hong Kong to attend a family wedding (Zhong, 2003). This resulted in the 

transport of the infection across provincial borders to a large hotel in one of the densest 



metropolitan regions of China (Lee, 2003). In the following week, many at the hotel became ill, 

and from there, a ‘second wave’ of infections erupted that not only consisted of an outbreak 

throughout Hong Kong but also the subsequent spread of the infection to Beijing, Singapore, and 

Toronto (Anderson, 2004).  

On February 20th, the World Health Organization, after receiving reports of cases of “severe 

influenza” in Hong Kong, activated its influenza pandemic preparedness plans (Heymann, 2004). 

During that same week, WHO began analyzing specimens from the Hong Kong index patient and 

also began collection of regional epidemiologic data (Heymann, 2004).  

Up until then, much of the world was unaware of anything amiss. This soon changed on March 

11th, when WHO sent out its first global health alert. Almost immediately, reports of more than 

150 new cases of this mysterious illness flooded in from hospitals in seven countries, including 

Canada (Heymann, 2004). In response, WHO sent out a second, stronger global alert on March 15 

in the form of an emergency travel advisory. It was then that the world heard the new name: Severe 

Acute Respiratory Syndrome.  

This marked the beginning of an extraordinary global collaborative effort to stop disease spread. 

In the next four months, a furious race to contain SARS would take place, with top scientists, 

clinicians and epidemiologists around the world coordinating through virtual networks to piece 

together the identity, characteristics, and source of the culprit pathogen. Disease control measures 

would be created and implemented, and communities would be mobilized to take action. In less 

than four months after the first global health alert, on July 5, 2003, SARS would be declared 

contained (Heymann, 2004). 

 

A Closer Look – China’s Response and Its Political Climate during the Epidemic 

In April 2003, China had approved, after a two-month delay, a request from WHO to send in a 

collaborative investigational team (Balasegaram, 2006). Up until then, although Guangdong 

province had already developed and was utilizing its own disease control protocols, they had not 

been shared with other Chinese provinces or with other affected countries (Ahmad, 2009). In 

general, from the beginning, the limited and delayed information given to WHO as well as to the 

Chinese public demonstrated an unusually high degree of reluctance to communicate from a nation 

faced with an emergency situation.  



While the country’s delayed responses in the early months of the epidemic has garnered much 

international criticism, they should be viewed in the context of China’s public health and political 

infrastructure at the time. In the early 2000’s, China, with its disjointed lower-level bureaucracy, 

had a complex political decision-making structure for all matters---including those of public health 

importance (Huang, 2004). According to law, the decision to publicly announce an infectious 

disease outbreak existed solely within the authority of the Chinese Ministry of Health 

(Balasegaram, 2006). Chinese communities, with its decentralized system of disease surveillance, 

could only report cases to higher authorities after a full investigation of the source had been carried 

out by the local health authorities (Balasegaram, 2006). Until then, anyone who reported an 

occurrence of SARS without prior permission would have been liable to persecution. This is one 

reason why Guangdong, despite the obvious seriousness of the first outbreak, failed to immediately 

share its information with other provinces (Huang, 2004).  

Furthermore, lower-level governmental officials, fearing reprimand, were often hesitant to take 

action, thus hindering the upward flow of crucial information through an already inefficient 

communication system (Huang, 2004). Specifically, in the northern city of Beijing, the fact that a 

large number of cases failed to be reported to the state medical system had resulted in a severely 

delayed as well as incomplete flow of health data to the provincial and central-level health 

authorities, giving rise to a distorted picture of the SARS epidemic and consequentially hampering 

national policy decisions (Ahmad, 2009). 

Despite this, the Chinese Ministry of Health’s eventual decision on April 8 to finally list SARS as 

a notifiable disease marked an extraordinary turnaround in the country’s efforts to contain it 

(Huang, 2004). They now had a way to better implement measures for more accurate case 

reporting, impose sanctions for non-reporting, institute measures for quarantine and isolation, and 

most importantly, open ways for all-level communication (Rothstein, 2003). Thus, after what 

seemed to be a five-month struggle with SARS, China now had a way to fight back. 

 

The People’s War – China’s Turnaround and Community Mobilization 

Once measures were set into motion, national governments, international organizations, and the 

public health world came together to carry out an extraordinary collaborative effort to control the 

spread of SARS (Ahmad, 2009). By then, the epidemic had already crossed borders and oceans to 



affect several countries. For a new illness that had no available vaccine and that did not respond 

to the classic antiviral therapies, traditional public health interventions were the only options 

available (Ahmad, 2009).  

Faced with a rapidly-spreading disease in one of the most densely populated nations in the world, 

China’s president made the decision in late April to confront it head on by declaring a nationwide 

‘People’s War on SARS.’ The purpose of this was to mobilize and motivate the population to take 

a proactive stance against the spread of infection (Balasegaram, 2006). 

The result was that, in less than three weeks after SARS was made official in China, it had already 

made significant strides in its fight to contain it. One of the tools of the People’s War on SARS 

was its elaborate community surveillance system, where every member of the family was charged 

to monitor not only themselves but others for signs of infection and to report all pertinent 

information (Balasegaram, 2006). The result of this was that cases were identified much more 

quickly, where time between symptom onset and hospitalization was shortened from an average 

of six days to two days (Pang, 2003). In addition, a number of propaganda methods, including 

daily press conferences, educational programs, folk songs, banners, and mass advertisements were 

utilized as a way to inform and motivate the community (Balasegaram, 2006). Thus, although 

community involvement was only one of the many measures taken during the epidemic, the 

enormous participation of the Chinese public played a significant role in the successful 

containment of SARS. 

 

From Screening to Seclusion - Public Health Interventions During SARS 

It is without a doubt that one of the main factors that contributed to the timely containment of the 

SARS epidemic was the relentless use of public health interventions by national and international 

entities. In every country involved, organizational and administrative measures were taken by 

health ministries to set up SARS task forces for the management and coordination of surveillance, 

response, and communication activities (Liang, 2004). After legislative amendments were made 

in infectious disease acts to make SARS a notifiable disease, each country now had the legal 

authority to institute the “Prevention and Treatment Law” for the complete, standardized reporting 

and control of disease cases (Rothstein, 2003).  



As new information arose, health care providers were alerted in real-time and provided with 

disease descriptions along with updated diagnostic and management protocols (Ahmad, 2009). 

Epidemiologic inquiries of suspected cases were carried out, and all recent contacts were 

systematically traced, reported, and promptly located (Xu, 2004). For hospitals and health care 

workers, a number of specialized containment measures were adopted and implemented. Detailed 

infection and control guidelines were developed for all workers, including special guidelines for 

use in screening atypical symptoms in elderly and immunocompromised patients (Tsang, 2005). 

Health care workers were restricted to work at only one facility in order to decrease risk of inter-

facility transmission, and infection control teams monitored their use of personal protective 

equipment. Separate triage facilities were also established to screen individuals on arrival and to 

quickly separate symptomatic patients (Tan, 2005). A no-visitor policy was implemented for 

infected inpatients, and those who were discharged were instructed to observe home quarantine 

(Ahmad, 2009).  

Furthermore, community containment measures aimed at limiting social interaction and movement 

of residents were carried out to various extents in all SARS-affected countries. Offices, schools, 

and public facilities temporarily closed; just in Beijing over 3,500 schools and public places shut 

down (Ahmad, 2009). For those that remained open, symptom and temperature screening upon 

entry became commonplace (Maloney, 2006). 

On both domestic and international levels, formal travel-related measures were introduced with 

the purpose of controlling disease spread via these critical channels. Information about SARS was 

distributed at airports, transportation stations, and ferry ports (Rothstein, 2003). Passengers were 

required to submit health declaration cards certifying the absence of symptoms and exposure 

history. Both air and land travelers were screened with symptom and thermal checks prior to 

departure, and high-risk individuals were prevented from travelling, while those exhibiting 

symptoms en route were immediately isolated upon arrival (Ahmad, 2009).  

 

To Protect or to Confine – China’s Approach to the Quarantine 

Among all disease control measures utilized, none varied so drastically as the act of physical 

quarantine (Ahmad, 2009). It was here that the greatest disparity between nations became apparent. 

While mandatory isolation of suspected cases was instituted in all affected countries, the level to 



which this was implemented in China was unprecedented (Ahmad, 2009). While most places 

required routine home isolation for exposed individuals, China made the decision in mid-April to 

initiate wide-scale quarantine by declaring epidemic zones and by placing residents under 

collective quarantine—where hotels, residential buildings, universities, and entire villages were 

sealed off (Rothstein, 2003), confining groups of hundreds or thousands at a time, regardless of 

whether they exhibited symptoms (Huang, 2004).  

In retrospect, since only a small percentage of those quarantined actually became ill (Day, 2006), 

the appropriateness of this measure has been questioned, with some suggesting that monitoring 

potentially exposed individuals and only placing them under isolation if symptoms developed 

would have entailed less of an impingement on individual liberty (Ahmad, 2009). Nevertheless, it 

was efficacious. In less than three months later, WHO would announce the effective interruption 

of disease transmission (Merianos, 2005). 

 

The Search for the Origin – Suspicions of an Animal Reservoir 

It was noticed early on that among sick individuals coming from the community, a disproportionate 

number seemed to have a history of animal contact---particularly ‘exotic’ animals that came from 

the live markets---where they were kept alive and sold for eventual food consumption (Xu, 2004). 

Thus, it was suspected very early on that this pathogen had an animal origin (Shi, 2008).  

Once the SARS coronavirus was identified in late March, genetic analyses revealed several pieces 

of key information that helped elucidate its origin. Despite the prevalence of coronaviruses, 

sequence comparison led investigators to conclude that the virus did not come from recombination 

of existing animal or human strains, but that this particular virus was a completely novel pathogen 

that had only recently been introduced to humans (Shi, 2008), with the most probable route being 

interspecies transmission from some animal (Marra, 2003). Moreover, as viral studies showed low 

degrees of homology, it was believed that this particular animal was a non-domestic species that 

infrequently came into contact with the general population (Zhong, 2003).  

 

 

 



The Suspected Culprit – A Look into the Masked Palm Civet 

Additional studies of asymptomatic individuals demonstrated a significantly higher 

seroprevalence of anti-SARS-CoV antibodies in animal handlers than in other subgroups (Xu, 

2004). Furthermore, among live animal traders, the highest prevalence was found among those 

who worked primarily with palm civets (Shi, 2008). Thus, in the search for the animal reservoir, 

attention soon turned to the small mammalian creature known as the Asian masked palm civet. 

This suspicion was confirmed a month later in May 2003 when researchers detected the presence 

of SARS-CoV along with neutralizing antibodies in several civets taken from the Guangdong 

market (Guan, 2003). In response to this information breakthrough, a ban on all wild animal 

activities—hunting, selling, and transporting---was implemented in Guangdong province (Shi, 

2008).  

Additional incriminating evidence against the mammal arose when a group of researchers not only 

demonstrated the presence of the virus in several SARS patients with a history of civet exposure 

but also demonstrated the presence of a matching virus in palm civets taken from locations the 

patients had visited (Kan, 2005; Song, 2005). In response, Guangdong government officials took 

measures to destroy all animals from the live markets and farms. It was estimated that over 10,000 

mammals were slaughtered in response to this measure (Kan, 2005). At the same time, a quarantine 

for farmed civets was imposed in all other provinces throughout China (Shi, 2008). 

 

The Debate Continues – Possible Reservoirs for the SARS Coronavirus 

Nevertheless, some questions continue to linger in regards to the true identity of the SARS-CoV 

animal reservoir. Far from being unequivocal, continued studies on palm civets, including nucleic 

acid analyses, have suggested that while they may have been the source for the 2003 outbreaks, 

they may not actually serve as the natural reservoir for the virus (Guan, 2003). Furthermore, while 

a high prevalence of the virus was seen in civets taken from the markets during the epidemic, viral 

testing of farmed and wild civets after the outbreaks were often found negative (Kan, 2005).  

Bats, given its known role as an important reservoir for a number of zoonotic viruses, also gained 

some attention from researchers (Shi, 2008). While the evidence supporting their role as a reservoir 

for the SARS-CoV is not as robust, two studies did show the presence of a similar virus in some 



species of horseshoe bats (Lau, 2005). Other studies have detected the virus in other animals, 

including raccoon dogs (Guan, 2003), red foxes (Wang, 2005), and pigs (Chen, 2005). 

Phylogenetic analyses of cases of SARS in Hong Kong, Beijing, Singapore, and Canada would 

later suggest that the responsible pathogens all came from the same index patient—the seafood 

merchant from Guangzhou---and that the most likely source of his infection was the palm civets 

(Zhong, 2003). However, uncertainties still remain as to when and where those palm civets became 

infected—whether it had occurred naturally in the wild or under trading conditions in the market 

(Shi, 2008). Nevertheless, despite the lingering uncertainties, there seems to be a general consensus 

on one fact: that the most likely culprit for the source of the 2003 SARS epidemic was the Asian 

masked palm civet (Shi, 2008).  

 

The Epidemic Revisited – Lessons Learned from SARS 

In retrospect, it is often easy to identify mistakes and shortcomings. This is also true in the case of 

SARS. At the time the epidemic occurred, China’s public health infrastructure was, in general, 

unprepared to face such an epidemic. In addition to there being a lack of an effective nationwide 

surveillance system for infectious diseases, at that time, regulations for disease containment were 

outdated and poorly structured (Gardner, 2015). Compounded upon this was China’s distinctive 

political environment---more or less shrouded in secrecy---where minimal information was 

provided through its state-sanctioned media, and which had kept the Chinese people and the rest 

of the world in the dark as to what was happening in the early stages of the epidemic (Ahmed, 

2009). Despite the mounting evidence that had been pointing to Guangdong as the source, Chinese 

officials had denied this fact until increasingly growing pressure from international media 

eventually forced the government to take a more transparent approach (Tai, 2011). 

One of the consequences of this was China’s initial failure to effectively facilitate the research and 

identification of the pathogen, with some of the first studies on the novel coronavirus initially 

overlooked by the local government (Zhong, 2006). It wasn’t until later, after the World Health 

Organization organized a collaborative endeavor of several international research groups that the 

virus was definitively identified and isolated (Ahmad, 2009). 

Even after China’s remarkable turnaround and the initial successes of its disease control measures, 

laboratory biosafety regulations continued to be ill-enforced in some areas (Ahmad, 2009). 



Consequently, in March 2004, nine more cases of SARS emerged, including one death, with the 

source infection being laboratory-acquired (Zhong, 2006). In response to this avoidable tragedy, 

the Chinese government accelerated its measures to reform and enhance its public health system 

(Wei, 2016). 

In the years that followed, China markedly boosted its government funding for epidemiologic and 

scientific research (Ahmad, 2009). Improvements in infectious disease surveillance were carried 

out and specialized clinical facilities for infectious diseases were created (Wei, 2016). In 

preparation for future public health emergencies, China established a unified management system 

for the dissemination of timely, accurate, and comprehensive information (Wei, 2016), and 

legislation was updated to support the construction of command systems in order to clarify the 

responsibilities of governmental leadership roles at all levels (Wei, 2016).  

 

The Harsh Reality of Health Care – Challenges Faced on the Frontlines 

Despite numerous infection control measures that were designed and instituted for SARS, the 

reality was that life on the frontlines and the act of implementing the guidelines were not always 

straight forward. The rapid and relentless spread of SARS, its known capacity to infect health care 

workers, and the many uncertainties surrounding the virulence of the disease in the early days of 

the outbreak meant that, in actuality, most people in charge of controlling it were not exactly sure 

of how to do it (Zhong, 2003). As a result, since it still seemed unclear as to what the most effective 

methods of transmission control were, responses to SARS varied greatly from location to location 

(Seow, 2003).  

The wide range of pre-SARS clinical practices and infection control policies between the different 

countries further resulted in non-uniformity of the way guidelines were carried out during the 

epidemic (Lee, 2004). In addition, an inadequate supply of commercially available personal 

protective equipment, particularly the N-95 mask, along with the lack of familiarity with its proper 

use prior to the epidemic, also contributed to variations in practices during the SARS outbreaks 

(Murphy, 2006). As a result, health care workers frequently needed to improvise and adopt 

innovative strategies to adequately protect themselves from infection (Murphy, 2006).  

During the epidemic, many frontline health care workers and community members became 

infected within a short period. Just in Hong Kong, there were 1755 confirmed infections and 300 



deaths within four months, over 30% of which were health care workers and medical students 

(Tam, 2004). Not surprisingly, despite the high regard placed by the community upon these 

individuals’ professional altruism, there was a palpable atmosphere of apprehension and fear 

among health care workers throughout the epidemic (Maunder, 2003).  

A retrospective assessment of the impact of SARS on those involved in patient care during the 

Hong Kong outbreak revealed that the majority struggled with incapacitating stress and 

psychological trauma (Maunder, 2003). Faced with significant and unpredictable health hazards, 

many struggled with conflicts between a sense of professional duty and a personal sense of 

incompetence, causing some health care workers to refuse to work in SARS units (Tam, 2004). In 

addition, concerns regarding the perceived ambiguous and rapidly changing disease control 

policies during that time and the constant restructuring of responsibilities exacerbated the overall 

sense of uncertainty and professional inefficacy (Tam, 2004).  

 

The End of a Chapter; the Start of a New One - Conclusion 

By July of 2003, 8096 SARS cases and 774 deaths had occurred in 29 countries (Feng, 2009). 

Over 20% of all cases were health care workers (Anderson, 2004). More than 95% of cases were 

concentrated in 12 countries in the Western Pacific Region with China being the most severely 

affected (Ahmad, 2009). Mainland China ultimately counted 5327 cases (Feng, 2009), with 

Beijing experiencing the largest outbreak, making up nearly 50% of the country’s reported cases 

(Ahmad, 2009). 

The epidemic caused by the SARS virus in 2003 ended up challenging both the public health and 

political systems of its affected countries. Nevertheless, even with an overall mortality rate of 15%, 

the transmission of SARS was successfully interrupted only four months after the initiation of its 

global spread from Hong Kong (Anderson, 2004). Despite early obstacles, the world response and 

timely containment of SARS seem today, in many ways, a success story of international 

collaboration and unity, where opposite sides of the world came together for the purpose of 

averting a global health catastrophe. 

However, for those who lived through the SARS epidemic and can still tell about it today paint a 

slightly different image—one of mass panic, personal loss, fear, and uncertainty. The virus itself, 

along with the drastic measures used to contain it, led not only to significant physical and 



emotional distress, but also social stigmatization and near-devastating economic losses to some 

communities (Anderson, 2004). Even today, there are those who still suffer from the pulmonary 

sequela of infection, while even more find themselves living with the psychological trauma that 

continues to pervade their daily lives (Tam, 2004).  

The shocking discovery of new SARS cases towards the end of 2003, months after what seemed 

to be the end of the epidemic, rang alarm bells through the World Health Organization and in 

China (Anderson, 2004). While the infection was quickly contained and system-wide changes 

were subsequently made to prevent similar future occurrences, this re-emergence served as a 

reminder to many---that of the dangers of being complacent.  

Looking back, it is apparent that the timely and successful containment of SARS wasn’t solely the 

result of the effectiveness of the control efforts, but it also had to do with the characteristics of the 

etiological agent itself (Anderson, 2004). For one, the fact that the virus caused a very high 

prevalence of sudden severe symptoms made it easier to identify, diagnose, and track. Secondly, 

its relatively low transmissibility before symptom manifestation also facilitated the isolation of 

infected cases and prevention of further spread (Anderson, 2004).  

Therefore, we need to ask ourselves: if that virus had been different, would we have been so lucky? 

No doubt, the continued threat of the emergence of other novel pathogens needs to be kept in 

perspective, so that ultimately, through adequate preparation, we can prevent an even more 

devastating tragedy in the future.  
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