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Abstract 

In early May 2011, an incident of food poisoning occurred in Kaohsiung. After eating 
roast duck purchased from a shop, 75 people sought medical care for gastrointestinal 
symptoms. All of the patients had diarrhea, 52 (69%) of them had fever, 51 (68%) complained 
of abdominal pain, 29 (39%) felt fatigue, 18 (24%) had headache, 13 (17%) had been vomiting 
(17%), and 12 (16%) patients complained of nausea. Salmonella serotype O7 was found in 
samples collected from 11 patients, 2 shop workers, and 3 uneaten pieces of duck meat. From 
the gastrointestinal symptoms presented, the timing of the illness, the incubation period and 
test results, it was concluded that the cause of this outbreak was Salmonella. Survey results 
showed that roast duck meat purchased from the shop was statistically significantly related to 
the illness, and should be considered as the cause of this incident. As Salmonella was found on 
the staff in charge of cutting the roast ducks at the restaurant, cooked food in the shop could 
have been contaminated by staff members who were carrying the bacteria on their hands. 
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Introduction 

On 9 May, 2011, the Taiwan Centers for Disease Control (Taiwan CDC) received reports 
of food poisoning from three hospitals, all of which were related to the consumption of food 
purchased at a roast duck shop in Kaohsiung – the same shop that had been closed on 29 April, 
2011 because of Salmonella poisoning and which had only just reopened. Food poisoning cases 
started on 7 May, with more people seeking medical advice after the media reported the 
incident on 13 May. To ensure a proper investigation, Kaohsiung City Government Department 
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of Health requested the assistance from Taiwan CDC Fifth Branch and Field Epidemiology 
Training Program (FETP).  

Salmonella bacteria are a major cause of food poisoning around the world [6,11-12], as 
well as a zoonotic pathogen that can be spread between humans and animals. It can be found in 
the intestines of most wild or domestic animals such as cows, sheep, chicken, ducks and geese. 
Carrier animals spread the bacteria in their manure and other discharges, polluting the 
environment, contaminating animal and plant products such as poultry meat and eggs or bean 
sprouts, and causing salmonellosis [1-2, 4, 13]. Symptoms include diarrhea, fever, and 
abdominal cramps after an incubation period of 12-72 hours, and can last four to seven days. 
Most patients recover by themselves [1]. Salmonellae are rod-shaped, Gram-negative bacteria, 
with over 25,000 serotypes. Due to the vast variety of food sources and ways of cooking, levels 
of Salmonella poisoning vary among different countries [6,11]. Other than using anti-serum to 
identify the serotypes of Salmonella isolates, antimicrobial resistant test and Pulsed Field Gel 
Electrophoresis (PFGE) [3, 9] have been used internationally for epidemiological analysis of 
different isolates and to monitor antibiotic abuse.  

 
Materials and Methods 
1. Epidemiological survey 

The investigation aimed to establish if there was an outbreak of food poisoning, estimate 
the scale of the epidemic, identify the causative agent and food source, and find out why the 
outbreak occurred. This retrospective case-control study used a convenience sampling method 
by telephone interviewing people who had consumed food purchased from the roast duck shop 
on 7–8 May. A semi-structured questionnaire was used to record respondents’ demographic 
information, time eaten, food eaten, clinical symptoms, disease onset time, and doctor visits. A 
case was defined as someone who had eaten food purchased from the roast duck shop on the 
7–8 May, 2011; had two or more diarrhea incidents per day within three days after consuming 
the food; and had one of the following symptoms: fever, abdominal pain, flatulence, nausea, 
vomiting, headache, and dizziness. Those who had consumed food from the roast duck shop 
but did not have any of the above symptoms were categorized into the control group. Data 
collected by the questionnaire was entered and debugged by Epi-Info before being analyzed 
using Chi-square to find the correlated factors. If more than one food was found to be related to 
the disease (P<0.05), a logistic regression model was used to identify the most possible food. 
2. Sample collection and analyses 

Kaohsiung City Government Department of Health collected anal swabs from patients 
and workers at the roast duck shop. Food samples in the environment were also collected. 
These human and food samples were sent to the department’s laboratory as well as Taiwan 
CDC Southern regional laboratory for testing. Anal swabs were smeared on SS 
(Salmonella-Shigella) and HE (Hektoen enteric) agar plates and incubated at 37oC. Suspected 
colonies were selected for further identification on the next day using API 20E BioMérieux. 
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Serotypes were again tested by agglutination. Antimicrobial resistance was tested by putting 
disks of ampicillin (10ug), nalidixic acid (30ug), ciprofloxacin (5ug), 
trimethoprim/sulfamethoxazole (1.25/23.75ug), tetracycline (30ug), chloramphenicol (30ug), 
and cefotaxime (5ug) on Muller Hinton agar plates, which were then incubated at 37oC for 24 
hours. After incubation, the plates were checked for growth of bacteria. Using PFGE, 
fragments of DNA were separated and matched using a computer database in order to compare 
the similarities among different strains. 

 
Results 

The investigation interviewed 96 customers who had lunch or dinner at the restaurant on 
7–8 May, and 75 of them met the case criteria. The attack rate was 78% (Table 1 ).  

There were 41 (43%) male cases and 55 (57%) female cases. Medical treatment was 
sought by 59 (61%) customers after eating the food, 27 (28%) customers were kept in the 
emergency area for observation, 13 (14%) were hospitalized, and one (1%) case went into ICU. 
One (1%) patient went into labor at 36 weeks. Of the 75 cases, all had diarrhea, 52 (60%) had 
fever, 51 (68%) had abdominal pain, 29 (39%) complained of fatigue, 18 (24%) had headache, 
13 (17%) had been vomiting, 12 (16%) had nausea, 11 (15%) felt dizzy, and 2 (3%) 
experienced trembling. Seventy-two cases remembered when their symptoms started, with the 
onset period between 2 to 52 hours. The median was 16 hours (Fig. 1). Univariate  analysis  

 

 
 

Table1. Date and time when the food was consumed 
Date Lunch customers Dinner customers Total 

7 May 18 20 38 

8 May 20 17 37 

Total 38 37 75 

 

Figure1. Epidemic curve of Kaohsiung roast duck shop Salmonella poisoning incident 
(n=72) 
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showed that the odds ratio (OR) was 29.6 (95% CI =3.2 – 264.1) for the duck meat and 4.19 
(95% CI = 1.3-13.4) for the accompanying pancakes. Both were statistically significant. 
However, logistic regression identified that only duck meat was statistically significant (OR = 
21.1; 95% CI = 2.1-211.1) (Table 2). 

During the outbreak, 31/38 samples from patients were positive, and 2/7 samples from 
restaurant workers were positive. Nine food samples were also collected and the three positive 
samples were all from duck meat. During the last outbreak on 29April, 14 samples were 
collected from patients and 13 of them were positive. Both outbreaks were caused by the same 
Salmonella serotype. Testing with ampicillin, nalidixic acid, ciprofloxacin, 
trimethoprim/sulfamethoxazole, tetracycline, chloramphenicol, and cefotaxime revealed none 
of the isolated strains were resistant to the antibiotics. Thirty-four strains were found in cases, 
chefs, and food. PFGE results showed that they all belonged to group C1, Bareilly (Fig. 2). 

Table 2. Food consumed and symptoms 
Cases Controls Food 

Eaten Did not eat Eaten Did not eat 
ORa 95%CIb 

Roast Duck Meat 74 1 15 6 29.6 3.3-264.1 
Pancake 67 8 14 7 4.19 1.3-13.4 
Sauce 63 12 14 7 2.63 0.9-7.9 
Spring Onions 50 25 12 9 1.50 0.6-4.0 
Stir-fried roast duck 59 16 15 6 1.47 0.5-4.4 
*indicates that it’s statistically significant, α=0.05    aOR: odds ratio   bCI: confidence interval 

Figure 2. PFGE results of Salmonella strains identified from samples collected during the roast 
duck shop food poisoning incidents in Kaohsiung.  
*indicates five strains from food samples S-698 was the strain from samples collected on 29 

April. S850 and S852 were strains isolated from the chef samples. 
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Discussion 
    Results of the questionnaire showed that duck meat was statistically significantly 
related to this outbreak. Salmonella was also detected in duck meat. It was therefore 
concluded that duck meat was the main cause of this outbreak. As Salmonella can survive 
in high temperatures, high fat, and low water content conditions, and is often present in 
the intestines of humans, mammals, birds, and amphibians, contamination by direct 
contact occurs easily. Reports showed that 89% of those infected were consumers who 
had been in contact with poultry within a week [2]. PFGE is commonly used to detect and 
identify the epidemic relationship between pathogens and meats [9,11]. Taiwan CDC has 
also joined the network of PulseNet. The Salmonella bacteria in this incident belonged to 
Group C1 Salmonella Bareilly. Annually, approximately 1% of cases identified in Taiwan 
are attributed to S. Bareilly. This serotype has also been reported in the UK [5]. The 
matching of molecular biological characteristics proved that Salmonella had never ceased 
to exist in the roast duck shop. Because the identified strain did not show resistance to any 
tested antimicrobial agents, it is reasonable to believe that the strain came from its natural 
environment and had not been treated. This is in contrast to the fact that as antibiotics 
have been widely used in agriculture to control diseases, a high percentage of 
antibiotics-resistant bacteria have been isolated from domestic and foreign meat, 
vegetables, fruits and seafood. [9,11,13]. 

According to the information of “date and time of eating” in the questionnaire, 
patients mainly had lunch or dinner on either 7 or 8 May. This showed that the outbreak 
was unlikely to be caused by a single lot of food. Two of the workers who were in charge 
of slicing the ducks were found to carry Salmonella. This outbreak was therefore 
concluded to have been caused by staff members who contaminated the duck meat during 
processing. Salmonella infections can have mild or no symptoms, but the pathogen can 
continue to be excreted from the body for up to 102 days after recovery. Most of the 
infections were caused by contamination from poultry or egg products [4,11,13]. Earlier 
studies reported that food handlers were often the reservoir of bacteria [7-8,16-18]. 
Authorities should strengthen the training and education of restaurant workers.  
    The same roast duck shop had caused similar food poisoning on 29 April, when 14 
people sought medical care. Although Salmonella was detected in both patient and food 
samples at the time, no samples were collected from the shop workers, so the opportunity to 
locate the source and prevent further infection was lost. It is important that any intervention 
with regards to avoiding food poisoning caused by Salmonella must start from monitoring 
food workers. Those who have infectious diseases, especially those who are suffering or 
recovering from gastrointestinal illnesses, are bacteria carriers and must be registered, 
settled and treated immediately. After treatment and returning to work, they must be 
monitored and re-checked regularly [15-16]. On 2 June, the shop was taken to court by 
Kaohsiung City Government Department of Health for breaching Clause 34.3 of the Food 
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Hygiene Regulation. In the wake of this incident, on 14 July, the department also ran an 
educational course on food poisoning and the prevention of gastrointestinal infectious 
diseases to educate its staff about sample collection for food poisoning outbreak.  

In summary, it is recommended that for suspected Salmonella food poisoning 
outbreaks, health authorities should follow the regulations of the Administrative 
Principles of Food Poisoning Investigations and the Manual for Infectious Specimen 
Collection to collect samples from possible sources and food handlers in order to meet the 
need for disease prevention. This will help to identify the true source of the disease. 
Restaurant workers need to pay attention to personal and food hygiene, and to stop 
handling food when they have gastrointestinal symptoms. This is the best way to prevent 
food poisoning [14]. 
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Abstract 

There are often influenza cases reported every season in Taiwan; especially in autumn and 
winter, influenza outbreaks reported more frequently. The epidemic period of influenza is 
mainly from December to March of the next year. In 2012, in the eastern Taiwan, the recorded 
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influenza clusters were nine times higher than that in 2011 from January to July. In 2012, five 
influenza clusters reported from a specific psychiatric institution in February, April, May and 
June separately. In the series of these events, one cluster was associated with influenza B virus 
and the others were associated with influenza A virus. The cases reported were 9, 66, 162, 11 
and 119 with the respective attack rate of 8.4%, 61.1%, 22.1%, 22.4% and 56.1%. Moreover, 
the outbreak period of each event was 6, 11, 44, 9 and 11 days, respectively. After investigation, 
the main problems of the outbreaks are delay of outbreak reporting, no day-off policy for sick 
staff, and not good implementation of monitoring and quarantining policy. This paper provides 
some suggestions on how to reduce influenza outbreaks for high density institutions and 
psychiatric institutions.  
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