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Abstract 

On 1 Mar 2014, the Terengganu District Health Office was notified of ten patients presented with acute gastroenteritis at 

Sultanah Nur Zahirah Hospital. Their illness was linked to consumption of foods from two night markets. An outbreak 

investigation was initiated to determine the source of the outbreak. Case finding was conducted in the hospital, and 

community. Patients were interviewed about demographics, symptoms and food consumption history. Stool samples from 

patients and food handlers as well as food and environmental samples were collected for laboratory analysis. Suspected 

food premises were inspected. A case-control study was conducted. Of 169 cases, 68.6% and 32.5% ate food from night 

markets A and B respectively while 1.2% ate food from both night markets. Major symptom was diarrhea (98.2%). There 

was one death from hypovolemic shock. Salmonella typhimurium was isolated from 13 patients and one food handler. All 

isolates showed genetic similarity by pulsed-field gel electrophoresis. The food handler tested to have the infection served 

the white fried rice sold in both night markets. Cases were 14 (95% CI = 4.05-46.61) and nine (95% CI = 3.36-24.3) times 

more likely to have consumed white fried rice from night markets A & B respectively. The source of infection was likely to 

be white fried rice that was prepared at the same place, contaminated by an infected food handler and sold at both night 

markets. 
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Introduction 

Night markets have been around for decades in 

Malaysia. They are called ‘Pasar Malam’ and are 

popular places for social gatherings. Makeshift stalls 

selling local products and foods are the main 

attractions at these sites. 

The Local Authority in Kuala Terengganu District, 

Terengganu State, designates and licenses the 

locations of night markets. There are 22 designated 

locations and three to five locations are opened from 6 

to 10 pm every day. Each location consists of 100 to 

200 food stalls. The designated stall is usually an 

empty space of about nine square meters without 

basic infrastructure and amenities such as water 

supply, electricity, washing, and drainage facilities. 

Food stall operators move daily to different locations 

following a weekly schedule. In the makeshift stalls, 

the operators sell cooked or partially cooked foods 

prepared from home or at the shops. Most vendors 

prepare food items at home in the morning and bring 

it to the night market in the evening. 

Major foodborne outbreaks were observed to be 

associated with markets.1 Hazards related to markets 

are common due to biological cross-contamination, 

polluted water, inadequate preservation and storage, 

and poor environmental sanitation.2  

At 19:00 on 1 Mar 2014, the Emergency Department 

in Sultanah Nur Zahirah (SNZ) Hospital notified the 

Kuala Terengganu District Health Office of 10 cases 

of suspected food poisoning. A rapid assessment team 

was assembled to verify and assess the extent of the 
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outbreak, identify the causative agent and source, 

make relevant recommendations, and institute 

appropriate control measures.  

Methods 

We interviewed the hospitalized and out-patient cases, 

and reviewed their medical records in SNZ Hospital. 

We searched for additional cases among out-patients 

attendance in health clinics and SNZ hospital, family 

members and friends of the acute gastroenteritis 

(AGE) cases who had history of consumed foods from 

Night Markets A (NMA) and B (NMB). Information 

was obtained on demographic details, date and time 

of onset of symptoms, and foods consumed, including 

the source of foods.  

Case-control Study 

We conducted a case-control study to identify the 

potential vehicle of the outbreak. We defined a case 

as a person who developed one or more of the 

following signs or symptoms: diarrhea, abdominal 

pain, vomiting, fever, nausea, or dizziness after 

consuming foods from NMA or NMB on 28 Feb to 1 

Mar 2014. Controls were family members and friends 

of cases and other vendors who consumed foods 

bought from NMA or NMB, yet did not develop 

symptoms of AGE. Logistic regression was used to 

calculate crude odds ratios.  

Stool samples were sent for enteropathogenic 

bacterial culture at the laboratory in SNZ Hospital, 

and serotyping and pulsed-field gel electrophoresis 

(PFGE) at Institute of Medical Research in Kuala 

Lumpur. No clinical samples were collected from 

controls. 

Environmental Investigations 

Food premises in NMA and NMB were inspected 

using a standard format for restaurants and food 

stalls issued by the Ministry of Health which covers 

food processing and storage, personal hygiene of food 

handlers, quality of cooking utensils, water supply 

and drainage system, solid waste disposal, and 

kitchen infrastructure. Food handlers were 

interviewed regarding food preparation and cooking 

methods of the suspected foods. Left-over raw food 

materials and ingredients from the kitchen and, 

environmental swabs from working surface and 

utensils were also taken. 

We traced back the supply chain for chicken, eggs and 

vegetables. Food and environmental samples were 

taken from these premises and sent to the 

Terengganu State Health Department Food 

Laboratory for bacteriological testing. 

Results 

Descriptive Findings 

Total 169 cases fulfilled the clinical case definition, 

including 116 (68.6%) had history of consuming food 

from NMA and 55 (32.5%) from NMB, with two (1.2%) 

cases consuming food from both night markets. No 

significant difference was observed in the 

demographic profiles of those who consumed foods at 

NMA and NMB (Table 1).  

Table 1. Characteristics of acute gastroenteritis cases from 

two night markets in Kuala Terengganu District,  

Terengganu State, Malaysia, 28 Feb to 1 Mar 2014 

 
Night Market A 

(%) (n = 116) 
Night Market B 

(%) (n = 55) 

Mean age  SD 22.80  12.13  19.7012.13 

Age group        

     Adult  92 (79.3)  39 (70.9)  

     Child  24 (20.7)  16 (29.1)  

Gender    

     Male  55 (47.4)  26 (47.3)  

     Female  61 (52.6)  29 (52.7)  

District      

     Kuala Terengganu  97 (83.6)  49 (89.1)  

     Marang  13 (11.2)  4 (7.3)  

     Hulu Terengganu  4 (3.4)  0  

     Setiu  2 (1.7)  1 (1.8)  

Treatment Status   (n=53) 

      In-patient  65 (56.0)  43 (81.1)  

      Out-patient  34 (29.3)  7 (13.2)  

      No treatment 17 (14.7)  3 (5.7)  

Outcome   

     Alive 116 (100.0)  54 (98.2)  

     Died 0  1 (1.8)  

 
Major presenting symptoms were diarrhea (98.2%), 

followed by abdominal pain (91.8%), vomiting (78.4%), 

fever (63.7%), dizziness (49.7%), and nausea (46.2%).  

The epidemic curve contained two peaks: the first 

peak consisted of cases with a history of eating food 

from NMA and the second peak with cases in NMB. 

Median incubation period of cases consumed food 

from NMA and NMB was 9.5 hours and 11 hours 

respectively (Figure 1). 

About 63% of 169 cases were hospitalized (60% from 

NMA, 40% from NMB). One death was reported, the 

cause of death was hypovolemic shock secondary to 

severe dehydration (0.6% case fatality rate).  

Laboratory Results 

Total 118 stool samples collected were  from 107 cases 
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Figure 1. Date and time of onset of acute gastroenteritis cases from two night markets in Kuala Terengganu District, 

Terengganu State, Malaysia, 28 Feb to 1 Mar 2014 

and 11 asymptomatic food handlers, and 100% were 

cultured. Among them, 53 (49.5%) out of 107 cases 

and two (18%) out of 11 food handlers were cultured 

positive for Salmonella. Of 55 isolates tested positive, 

24 were sent for subtyping and PFGE, and S. 

typhimurium was detected in 15 (63%), including 13 

cases and two food handlers. Fourteen isolates 

showed fingerprint similarity: 13 from cases 

(including the fatal case) and a food handler who 

prepared white fried rice at both night markets 

(Figure 2). 

Case-control Study  

The data were stratified by night markets where the 

case bought the food items. Total 168 subjects (116 

cases  and   52  controls)  consumed  food  from  NMA, 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

           *No stool sample was taken from non-case.                NMA = Night market A, NMB = Night market B  
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118 stool samples* 

collected and cultured 

107  
cases 

11  
food handlers 

2 
 isolated Salmonella spp. 

53  
isolated Salmonella spp. 

(33 NMA, 20 NMB)  

22  
isolates sent for Salmonella 

subtyping & PFGE 

2  
isolates sent for Salmonella subtyping  

& pulsed-field gel electrophoresis (PFGE) 

1  
S. typhimurium 

positive 
 

13  
S. typhimurium positive 

(11 NMA, 2 NMB) 
 

1  
PFGE showed similar 

fingerprint with 13 cases 
 

13  
PFGE showed similar fingerprint  

(11 NMA, 2 NMB) 
 

Figure 2. Laboratory investigation and results of acute gastroenteritis cases from two night markets  

in Kuala Terengganu District, Terengganu State, Malaysia, 28 Feb to 1 Mar 2014 
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while 131 subjects (55 cases, 76 controls) consumed 

food from NMB. As there were two cases consumed 

food from both night markets, the number of cases 

were accounted based on each night market.  

Cases were 14 (95% CI = 4.05-46.61) and nine (95% 

CI = 3.36-24.3) times more likely to have consumed 

white fried rice from NMA and NMB respectively 

(Tables 2 and 3). 

Environmental Investigation 

The foods were prepared at a shop, and cooked and 

readily sold at a food stall named FS1 Kitchen in both 

night markets. Food premise inspection at the 

preparation shop scored 44.8% which was lower than 

acceptable score of more than 70%. Violation of food 

hygiene standard was identified at processing of raw 

materials, and storage of mixed raw materials and 

cooked food items (Figure 3). Temperature of the 

chiller was 16˚C while the standard should be less 

than 8˚C. No enteropathogenic bacterial isolated from 

26 food and environmental samples taken from the 

kitchen. However, high count of coliform was detected. 

The main ingredients of white fried rice sold at the 

FS1 kitchen were rice and chicken. Hazard analysis 

and critical control point (HACCP)3 showed two main 

violation points. Chicken was prepared 

unhygienically. The half-cooked chicken were cut into 

small pieces, kept in a plastic container, mixed with 

gravy consisting of sugar, monosodium glutamate and 

salt, and left in the ambient temperature for two 

hours. The chicken was fried with rice at the night 

markets. The ready-to-eat white fried rice was 

displayed in an opened big casserole for at least 4-8 

hours at room temperature (Figure 4). 

Out of 24 food samples taken from chicken, eggs and 

mixed vegetables, Salmonella corvalli were detected 

in fresh and semi-frozen chickens from the cool box. 

Discussion 

The epidemic curve showed the outbreak occurred 

first at NMA and subsequently followed by another 

outbreak at NMB. Both showed similar point source 

pattern, with an interval of 1-day lag suggesting a 

common exposure. Those who consumed white fried 

rice sold at the FS1 kitchen in both NMA and NMB 

were found to have higher risk of getting ill. 

The infecting agent was S. typhimurium and the 

cases had symptoms compatible to infection by S. 

typhimurium4. The source of the outbreak was the 

food handler from the FS1 kitchen who could have 

contaminated the white fried rice during food 

preparation. Isolation of S. typhimurium and the 

similar fingerprint pattern from cases and food 

handlers showed an epidemiological link between the 

cases and the food handler. 

S. typhimurium is reported as one of the most 

common serotypes infecting humans.5 Our findings 

were consistent with a large outbreak reported in 

Sydney in year 2011 which involved 154 cases 

positive for S. typhimurium, and was linked to 

consuming chicken salad roll at a restaurant.6 

Table 2. Results of a case-control study from people who consumed food at Night Market A  

in Kuala Terengganu District, Terengganu State, Malaysia, 28 Feb to 1 Mar 2014 (n=116) 

 Ate Did not ate 
Odds Ratio  95% CI 

 Case Control Case Control 

White Fried Rice 53 3 63 49 13.74 4.05-46.61 

Red Fried Rice  30 8 86 44 1.92 0.81-4.54 

Fried Mee  15 24 101 28 0.17 0.08-0.37 

Fried Keow Teow  23 15 93 37 0.61 0.29-1.30 

Nagelkerke R
2
 = 0.405, Hosmer and Lemeshow Test = 0.967 

Table 3. Results of a case-control study from people who consumed food at Night Market B  

in Kuala Terengganu District, Terengganu State, Malaysia, 28 Feb to 1 Mar 2014 (n=55) 

 Ate Did not ate 
Odds Ratio  95% CI 

 Case Control Case Control 

White Fried Rice 24 6 31 70 9.03 3.36-24.3 

Red Fried Rice  22 8 33 68 5.67 2.28-14.07 

Fried Mee  9 30 46 46 0.30 0.13-0.70 

Fried Keow Teow  4 17 51 59 0.27 0.09-0.86 

Nagelkerke R
2
 = 0.471, Hosmer and Lemeshow Test = 0.994 
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(a) Improper storage of the utensils         (b, c) Improper storage of raw foods in the refrigerator and temperature tested to be  

       higher than the acceptable standard 

 

                
(d) Chili paste container not sealed                        (e) Dirty kitchen floor          (f) Water in the buckets for washing of raw   

           materials and utensils          and kept at room temperature 

Figure 3. Photos of food preparation shop for selling food at two night markets in Kuala Terengganu District,  

Terengganu State, Malaysia, March 2014 

 

Figure 4. Ready-to-eat fried noodle and rice (left) from the FS1 Kitchen at two night markets (middle and right)  

in Kuala Terengganu District, Terengganu State, Malaysia, March 2014 

Salmonellosis outcomes differ substantially by 

serotypes. A study on invasive disease, S. 

typhimurium was significantly less invasive, 

compared to S. enteritidis, Heidelberg, Choleraesuis, 

and Dublin.7 Case fatality rate in this outbreak was 

0.6% which was consistent for non-typhoidal 

Salmonella infection reported elsewhere as less than 

1%.7 Although we detected S. corvalli from 

environmental samples, the serotype had been less 

frequently reported in humans, compared to the 

environment. In addition, this serotype was not 

discovered from human cases in this outbreak.  

Ready-to-eat foods are commonly sold in the food 

markets of the developing countries as it is accessible 

and affordable for people in the community as well as 

tourists discovering the local food culture.2 Raw 

vegetables and ready-to-eat foods pose higher risk for 

bacterial contamination such as Staphylococcus8, 

Salmonella8,9, Campylobacter9, norovirus, and 

hepatitis A and E10. Hence, according to the World 

Health Organization, multidisciplinary approach in 

microbiology, food science, health promotion and 

sanitation management are essential to provide safe 

and nutritious foods in the markets.2    

Multi-drug resistant S. typhimurium (phage type 

DT104) isolates had been reported from several 

countries.11 However, in this outbreak, information on 

antibiotic treatment was not available, and phage 

typing and antibiotic sensitivity test specifically for 

these strains were not performed. 

Although the interviews were conducted within one 

week of event, the information obtained from 
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personal interviews could not be verified and the food 

handlers’ food handling practices were not observed. 

However, the environmental investigation supported 

the epidemiological findings. There was poor food 

handling practices in the kitchen as well as in the 

night market that might have allowed cross 

contamination. The stool samples from asymptomatic 

food handlers on duty during the event were positive 

for S. typhimurium, suggesting that contamination 

could have happened during the preparation of white 

fried rice. 

Another limitation was no samples taken from 

controls. If there were asymptomatic cases among 

controls, the odds ratio would be underestimated. 

Action Taken and Recommendations 

The FS1 kitchen was immediately closed for two 

weeks under the Ministry of Health Communicable 

Disease Act of 198812. The two food handlers with 

Salmonella were barred from handling the foods until 

all three consecutive stool cultures were tested 

negative for Salmonella spp. The food premise 

operator was recommended to improve the cooking 

facilities, including fixing tile flooring for easy 

maintenance and storage of dried raw materials and 

utensils. Top loading refrigerator for raw materials 

and chiller for cooked foods were suggested. Food 

handlers were advised and educated in the hygienic 

preparation and serving of foods.  

Reassessment of the kitchen was done after two 

weeks, and showed an improvement and its score 

increase to 83% (Figure 5). In total 18 night markets 

visited, 776 food premises were inspected of which 

477 (61.5%) were scored grade A and 77 (19.9%) grade 

B. Grade A was given to food premise with the scoring 

of 80% and more, and grade B was 60 to 79% score. 

There was no proper documents on health 

examination and immunization card in 222 food 

premises (28.2%), and were compounded by the Local 

Authority. 

Health education pamphlets on food safety, 

prevention of poisoning and how to choose safer food 

from night market were distributed to food handlers 

and public at night markets. A radio talk session was 

given via local radio station aimed to increase 

consumers’ awareness on the food safety issues 

particularly ready to eat foods from night markets. 

Health clinics in neighboring districts: Marang, Setiu 

and Hulu Terengganu were alerted on the second day 

of the outbreak. They were required to notify any 

acute gastroenteritis case related to consumption of 

foods from NMA and NMB. 

 

Figure 5. Improved situation after 2 weeks of closure of the 

food preparation shop for selling food at two night markets 

in Kuala Terengganu District, Terengganu State, Malaysia, 

March 2014 

The findings of this outbreak were presented to the 

Food Safety and Quality Unit Terengganu State 

Health Department and the following 

recommendations were suggested: strengthen the 

monitoring of night market food premises including 

home kitchens where the foods are prepared, institute 

effective health promotion and education strategies 

for night market food handlers and consumers, 

strengthen the enforcement of food safety law related 

to night markets, advocate local authority to enforce 

food premise licensing, and improve night markets 

infrastructures such as provision of safe water supply, 

and standard mobile stalls. 

Conclusions 

This is a common source outbreak caused by S. 

typhimurium with case fatality rate of 0.6%. The 

most probable source of infection was the 

asymptomatic food handler who may have 

contaminated the white fried rice during food 

preparation. Possible contributing factors were 

unhygienic food handlers and food handling  practices, 
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and poor sanitation and substandard kitchen 

infrastructure. The outbreak was controlled first by 

removing the source (infected food handler), 

educating to food vendors and consumers, and prompt 

outbreak management with multi-departments’ 

involvement. 
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