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Objective: Salmonella infection is a common cause of bacterial foodborne diseases (FBDs) globally. In this study, we aimed to explore the epidemiological and etiological characteristics of Salmonella infection from 2012–2021 in Zhejiang Province, China.

Methods: Descriptive statistical methods were used to analyze the data reported by the Centers for Disease Control and Prevention at all levels in Zhejiang Province through the China National Foodborne Diseases Surveillance Network from 2012–2021.

Results: A total of 11,269 Salmonella cases were reported, with an average positive rate of 3.65%, including 1,614 hospitalizations. A significant seasonal trend was observed for Salmonella cases, with the highest rate over the summer period, peaking from May to October, accounting for 77.96%. The results indicated a higher positive rate among respondents aged 0–4 years, especially for the scattered children (P < 0.05). The highest number of Salmonella infections were caused due to contaminated fruit and fruit products. Households (54.69%) had the most common exposure settings. Serotypes analysis revealed that Salmonella typhimurium (36.07%), Salmonella enteritidis (15.17%), and Salmonella london (6.05%) were the dominant strains among the 173 serotypes. Diarrhea, abdominal pain, fever, nausea, and vomiting were the main symptoms of these serotypes.

Conclusions: FBDs caused by Salmonella are important issues for public health in Zhejiang Province, and there is a need to focus on the epidemiological and etiological characteristics to control Salmonella infections.
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1. Introduction

Foodborne diseases (FBDs) represent global public health issues that result in considerable morbidity and mortality in all age groups and are a hurdle to socioeconomic development. The World Health Organization (WHO) estimated that there were ~600 million (almost 1 in 10) cases caused by contaminated food, resulting in 33 million disability-adjusted life years (DALYs) in 2010 (1, 2). Generally, FBDs occur due to specific pathogens, such as the bacteria, viruses, parasites, fungi, and mycotoxins, and prions, environmental factors like contamination during the production, processing, transport, and storage phases, as well as the conditions of the host's immune system (3, 4). The most frequent causes of FBDs worldwide are bacterial pathogens, the most important being Salmonella, Vibrio parahaemolyticus, Listeria monocytogenes, Staphylococcus aureus, and some other pathogens (4–8).

Salmonella, a vital microorganism responsible for FBDs, mainly exists in foods of animal origin, especially raw poultry, raw meat, eggs, and their products (9, 10). Annually, Salmonella causes ~200 million to over 1 billion infections worldwide, with 93 million cases of gastroenteritis and 155,000 deaths, and 85% of illnesses which are food-linked (11–13). Due to cross-contamination in the production process, the bacteria may get transferred onto these products (14). Meat and poultry products were a good environment for the growth of Salmonella because of rich content of nutrients and water (15). Besides, fruit and vegetable products contaminated by animal fecal flora could act as a breeding ground for Salmonella (16). Moreoover, in 2017, 10,000 cases of Salmonella infections were registered in Poland, and the incidence rate per 100 thousand population was 26.0% (17). Human challenge studies have demonstrated that patients can develop food poisoning after ingesting Salmonella, which has influenza-like symptoms including nausea, vomiting, abdominal pain, and diarrhea (18). At present, Salmonella has more than 2,500 serotypes worldwide, and more than 200 serotypes have been identified in China. During 1996–2014, S. typhimurium, S. enteritidis, and S. newport were the three most common serotypes reported by the Foodborne Diseases Active Surveillance Network (FoodNet) sites of the Centers for Diseases Control and Prevention (CDC) in the US (19).

FBDs surveillance aims to monitor food contamination and harmful factors, and reduce the burden of illness due to contaminated food. There are several different types of FBD surveillance systems, including event-based surveillance, indicator-based surveillance, and integrated food chain surveillance (20). Since 2011, China has successively established a web based FBD surveillance platform, which includes the Foodborne Disease Outbreaks Surveillance System (FDOSS), Foodborne Disease Surveillance and Reporting System (FDSRS), National Molecular Traceability Network for Foodborne Diseases (TraNet), and other surveillance systems (21). The FDSRS system is applied for collecting information about foodborne disease patients visiting medical institutions at all levels, including self-reported suspicious food exposure and pathogen detection results. Zhejiang Province, on the southeast coast of China, is located at 27°02'N to 31°11'N and 118°01'E to 123°10'E, has 35,100 health institutions (including village clinics), with 1,486 hospitals and 103 CDCs (22). In this study, the national FBDs surveillance data collected over 10 years were used to describe the epidemiological characteristics, food vehicles, and setting distribution of foodborne gastroenteritis caused due to Salmonella infections in Zhejiang Province.



2. Methods


2.1. Diagnostic criteria for Salmonella FBDs

The diagnostic criteria were mainly based on the clinical symptoms and microbiological evidence. Suspected cases were considered to have an acute gastrointestinal illness (AGI) if they met one or both of the following clinical symptoms: (1) diarrhea, defined as three or more loose stools within 24 h, accompanied by abnormal fecal characteristics, and (2) vomiting (accompanied by content). Microbiological evidence was obtained when Salmonella was isolated from suspected food items, equipment, utensils, or when a simultaneous serotype of Salmonella was detected in the vomit or feces of multiple patients.



2.2. Data collection

The Zhejiang Provincial CDC (ZJCDC) has been collecting FBD- relevant data through the China National Foodborne Diseases Surveillance Network (NFDSN) since 2012. One hundred and one hospitals were asked to detect Salmonella pathogens and their corresponding subtypes for all suspected foodborne disease cases, and reported illnesses through NFDSN since 2012. In this study, cases reported by 101 hospitals in Zhejiang Province between 2012 and 2021 were included. Epidemiologists from the health departments first conducted an investigation to ascertain the full extent of the foodborne illness, and the information collected for each case includes the reporting region, date of occurrence, setting, etiology, food categories, number of illnesses/hospitalizations, and other details. Unknown etiology refers to foodborne disease cases in which the confirmed etiology has not been identified. Settings were classified into eight categories. Food items were identified as sources of disease through epidemiological or laboratory methods and were classified into 14 categories. Food that could not be determined was classified as “Unknown.” The GIS map data of Zhejiang Province was downloaded from the national basic geographic information center of China (http://bzdt.ch.mnr.gov.cn/).



2.3. Standard laboratory protocol for Salmonella

Fresh stool specimens or anal swabs were collected from cases. The best specimens were a fecal specimen, anal swab was used only when the patient had no stool specimen. Specimens collected were tested as soon as possible. Specimens placed in the culture-Blair medium were tested within 24 h of refrigeration. Fresh fecal samples were placed in clean, dry containers without soap or disinfectant residue, and sent for examination within 8 h of refrigeration.

Isolation and identification of Salmonella were performed as described in the Operation Procedure for Salmonella Inspection in the Foodborne Disease Surveillance Work Manual of the National Center for Food Safety Risk Assessment. In brief, the above specimens were placed in SBG augmenting solution and cultured at 36°C for 18 to 24 h. Furthermore, after gently shaking the expanding liquid tube we applied 1 ring line to the Salmonella chromogenic medium or XLD AGAR plate and incubated it at 36 ± 1°C for 18 to 24 h. We picked three to five suspected colonies, inoculated in TSI AGAR, lysine decarboxylase, and nutrient AGAR plates, at 36 ± 1°C for 18 to 24 h. A single colony was scraped from a nutrient AGAR plate for systematic biochemical identification. Either of biochemical identification kit or automatic microbial biochemical identification system can be selected for identification.

The Salmonella serovar was identified with specific O and H antiserum samples according to the Kauffmann–White scheme as described in the instructions provided by the manufacturer of the antiserum samples (Statens Serum Institute, SSI).



2.4. Data analysis

All the data was analyzed using IBM SPSS Statistics for Windows, version 22.0 (IBM Crop., Armonk, NY, USA). Open-source software QGIS (Quantum GIS version 3.22.9) was used to map the spatial distribution of cases with positive detection rates caused by Salmonella between 2012 and 2021.

The total positive detection and hospitalization rates were calculated for Salmonella, and a linear trend test was used to detect the change in the positive detection and hospitalization rates annually. Chi-square tests were used to compare the relationship between demographic characteristics and the positive rate, including sex, age, annual distribution, season, and area. Fisher's exact test was used if the conditions were not met in the chi-square test. A post-hoc test was used for pairwise comparisons. The seasons were classified as winter (December to February), spring (March to May), summer (June to August), and autumn (September to November). P < 0.05 was considered as significant.




3. Results


3.1. General epidemiological characteristics

Between 2012 and 2021, 420,736 suspected FBD cases were reported in medical institutions at all levels in 11 cities in Zhejiang Province, and 308,326 stool samples were collected for Salmonella testing. The total positive rate was 3.65% (11,269/3,08,326). The positive detection rate for Salmonella increased from 1.69 to 6.61% during 2012–2021 (Table 1, Figure 1), and the number of reported confirmed cases increased, especially in 2020 (6.80%) and 2021 (6.61%) (Table 1). A significant increase in the hospitalization rate was observed during the study period (Table 1, Figure 1).


TABLE 1 Demographic characteristics and Salmonella positive rate in Zhejiang Province from 2012 to 2021.
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FIGURE 1
 The change of number of cases, positive rate, and hospitalization rate of Salmonella during 2012–2021.


The regional distribution of cases with positive Salmonella infection among 11 cities is shown in Figure 2. City of Taizhou, Quzhou, and Lishui cities had a positive rate of 6.57% (1,907 cases), 4.54% (820 cases), and 4.39% (1,173 cases), respectively (Table 1, Figure 2). Whereas, city of Jinhua, Quzhou, and Lishui cities had the highest hospitalization rates with 17.22, 16.17, and 14.13%, respectively.


[image: Figure 2]
FIGURE 2
 Spatial distribution of 11,269 Salmonella cases during 2012–2021 in 11 cities of Zhejiang Province.




3.2. Trend and seasonality

In terms of temporal distribution, Salmonella infection mainly occurred seasonally from May to October, during which 8,754 cases occurred, accounting for 77.69% of the total cases. These months are the hottest in Zhejiang, with average temperature ranging between 20.7 and 28.2°C (Figure 3) (23). Moreover, the highest positive rate (5.21%) was observed in summer (June to August) (P < 0.001) (Table 1).


[image: Figure 3]
FIGURE 3
 Temporal distribution and number of Salmonella cases, by month of occurrence, 2012–2021.




3.3. Age, gender, and occupational difference

The average age of 11,269 patients (6,155 males and 5,114 females) was 33.63 years. A slight difference was observed between the different sex groups (P = 0.012), as shown in Table 1. As for age distribution, the majority of reported Salmonella cases affected children aged 0–4 years (4,060 cases, 36.02%), and older adults aged >60 years (2,109 cases, 18.72%), with positive rates of 8.79 and 4.34%, and hospitalization rates of 48.14 and 27.70%, respectively. A significant occupational difference was observed between the occupational groups (P < 0.001). The positive infection rate was the highest in scattered children (3,136 cases, 13.02%), with a hospitalization rate of 37.73%.



3.4. Implicated foods and settings

Among the 11,269 Salmonella cases, 1,434 (12.73%) were attributed to fruits and fruit products (Table 2). Aquatic products (1,370 cases, 12.16%), meat and meat products (1,337 cases, 11.86%), cereals and grain products (1,054 cases, 9.35%), milk and dairy products (705 cases, 6.26%), vegetables and vegetable products (657 cases, 5.83%), eggs and egg products (493 cases, 4.37%), beverages and frozen drinks (273 cases, 2.42%), infant foods (226 cases, 2.01%), and beans and soy products (186 cases, 1.65%), these were the most commonly reported food items. Approximately 6.85% (772/11,269) of the cases were associated with mixed dishes, 6.05% (682/11,269) with multiple foods, and 12.66% (1,427/11,269) with unknown food. In addition, 653 (5.79%) cases were relevant to other food products containing liquor products, fungi, nuts, sweets, and water. Among single food category, fruit and fruit products (186 hospitalizations, 11.52%) were responsible for most hospitalizations, followed by meat and meat products (168 hospitalizations, 10.41%) and cereals and grain products (156 hospitalizations, 9.67%).


TABLE 2 Food and Setting distribution of Salmonella positive cases in Zhejiang Province from 2012 to 2021.
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The distribution of cases according to the setting is shown in Table 2. Salmonella FBDs occurred most frequently in household settings (6,163 cases, 54.69%), followed by restaurants (479 cases, 4.25%), retail (182 cases, 1.61%), collective canteen (142 cases, 1.26%), schools (30 cases, 0.27%), rural banquets (28, 0.25%), and other settings (4,245 cases, 37.67%), including unknown settings (1,312 cases, chophouses, street stalls, and delivering meals). Salmonella FBDs in households (772 hospitalizations, 47.83%), retail (36 hospitalizations, 2.23%), and restaurants (33 hospitalizations, 2.04%) resulted in a relatively high numbers of hospitalizations.



3.5. Serotypes and symptoms

In this study, 173 Salmonella serotypes were identified. Salmonella typhimurium was the most common serotype, accounting for 36.07% (4,065/11,269), and Salmonella enteritidis was the second, accounting for 15.17% (1,710/11,269), followed by Salmonella london, accounting for 6.05% (682/11,269). Among the 11,269 Salmonella cases, 99.41% had diarrhea, 47.22% had abdominal pain, 27.03% had fever, 20.05% had nausea, and 18.46% had vomiting. Symptoms varied greatly according to serotype. Diarrhea was the most common symptom among the serotypes (Table 3).


TABLE 3 Reported signs and symptoms of Salmonella cases in different serotypes.
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4. Discussion

Salmonella infection is a vital public health concern in the Zhejiang Province. In this study, we for the first time described the epidemiological and etiological characteristics of the Salmonella infection in the Zhejiang Province between 2012 and 2021. During the years, 11,269 cases with 1,614 (14.32%) hospitalizations were reported, corresponding to an average positive rate of 3.65% for the whole province. The average age of patients infected with Salmonella was 33.63 years. In all settings and food categories, Salmonella cases occurred most commonly in household settings (6,163 cases, 54.69%) due to fruit and fruit products (1,434 cases, 12.73%).

The positive rate of Salmonella infection increased during 2012–2021 and remained particularly high between 2020 and 2021. Considering the gradual improvement of the surveillance system at all levels of CDCs and hospitals, more attention has been paid to FBDs and cases have been reported in detail (24). Compared to the rates abroad, the CDC estimated that Salmonella enterica caused 1.2 million infections, 24,000 hospitalizations, and 450 deaths in the United States (25). According to the European Food Safety Authority (EFSA) and European CDC (ECDC) reports, 88,715 confirmed cases of Salmonella infection and an EU notification rate of 23.4 cases per 100,000 population were recorded (26). South East Asia, with 11 different countries, ranks third as the super region for the global burden of Salmonella-induced gastroenteritis (27). Some epidemiological studies have revealed the prevalence, characterization, genetic investigation, serovar distribution, and antibiotic resistance in China, however, the results remain ambiguous (28–30). Therefore, it is reasonable to assume that FBD caused due to Salmonella infection is a growing public health issue in the Zhejiang Province.

Salmonella infection showed an obvious pattern according to age, and young children and older adults were especially vulnerable. Following are some plausible explanations as to why young children and older adults are more susceptible to Salmonella infection. Primarily, immunocompromised children and older adults and those with underlying conditions are particularly vulnerable to invasive diseases (31, 32). Due to their immature immune systems and permeable gastrointestinal tracts, infants and young children are more susceptible to infection by foodborne pathogenic bacteria than other age groups (33). Older adults exhibit dysregulated immune responses to pathogens. In addition, consumption of infant formula contaminated with Salmonella may result in serious illness. In terms of community risks, powdered infant formula contamination and its associated hazards may not be fully recognized (34, 35). Moreover, parents pay high attention to Salmonella infection, and they tend to seek medical advice (36).

Regional differences in the distribution of Salmonella were observed in the present study. Considering the location of the Zhejiang Province, the annual mean temperature ranges from 15.0 to 18.0°C and the province experience a subtropical humid climate. Taizhou was deemed to have the highest rate of Salmonella positivity, with a population of more than six million and 73.0% mountainous area. Hangzhou, with the most cases of Salmonella infection, has the lowest percentage of hospitalizations. To the best of our knowledge, in many locations with limited resources, food safety methods for prevention are rarely the main focus, and the lack of food safety knowledge is a vital reason for FBDs (37). With the diverse species of Salmonella serotypes, there are differences in the biofilm lifestyles, long-term persistence outside, and immune responses (38). Recent studies have revealed that climate and seasonality may play important roles in the prevalence of Salmonella (39). In this study, Salmonella infection showed a significantly increased positive rates in the warm seasons, especially in summer. Stronger research evidence indicated that Salmonella infections are elevated in warm climates (40, 41). Owing to high temperatures, people prefer raw and cold foods. Frozen, raw, and cold foods, such as meat, milk and milk products, have been identified as risk factors for Salmonella infection (42). Furthermore, warm and suitable temperatures are more suitable for the growth of Salmonella. Therefore, refrigerating foods is necessary for the prevention and control of bacterial FBDs.

Interestingly, more than half of the Salmonella positive cases occurred in household setting (6,163 case, 54.69%) in our study. According to a survey of six European countries, approximately 40% of foodborne infections are acquired at home because of cross-contamination and food preferences (43). The food category results demonstrated that fruits and fruit products (1,434 cases, 12.73%), aquatic products (1,370 cases, 12.16%), and meat and meat products (1,337 cases, 11.86%) acquired the top three positions among all food categories in Zhejiang Province that caused Salmonella infections. The main sources of Salmonella infection in humans are meat products, including the consumption of contaminated poultry meat at the global level (44). A systematic review and meta-analysis had evaluated that the prevalence level differed from high to low among raw poultry meat, including chicken, pigeon, duck, and other poultry meat (9). However, an increasing number of reports have linked Salmonella contaminated raw vegetables and fruits with food poisoning (45). Salmonella uses multiple strategies to manipulate the host defense system while in contact with fruits and vegetables, including affecting the genetic variation, controlling the heterogenous expression of flagellin, and suppressing the dual expression of effector proteins (46).

Serotyping results demonstrated that most Salmonella FBDs were caused by multiple serotypes, including S. typhimurium, S. enteritidis, and S. london, which is consistent with previous studies (47, 48). In the past two decades, S. typhimurium and S. enteritidis have become the most common Salmonella serotypes responsible for human infections in different regions (49). An epidemiological investigation showed that high levels of Salmonella contamination were detected in meat products, and multiple virulence-associated genes were isolated in Southern China, Guangdong Province (50). Some valuable baseline data collected from other provincial regions also showed significant differences in Salmonella serotypes (51, 52). It is noteworthy that S. derby, S. risoson, S. stanley, S. dublin, S. gold coast, S. paratyphi, S. rosenticus, S. infantis, and S. sick cattle were also considerable serovars, accounting for 1.86, 1.32, 1.30, 1.29, 1.22, 1.19, 1.14, 1.10, and 1.04% of the total serotypes, respectively. Moreover, S. stanley, S. dublin, and S. sick bovine were higher in the city of Jinhua, Quzhou, and Zhoushan, respectively, which indicated that there were some differences in the distribution of the dominant serotypes. These differences may be associated with geographical location, eating habits, climatic conditions, and food preferences. Therefore, it is essential to systematically monitor the Salmonella serotype distribution through a proper sampling layout.

In terms of clinical symptoms, our results showed that most serotypes could cause AGI symptoms, including diarrhea, abdominal pain, fever, nausea, and vomiting. The twelve main serotypes caused diarrhea in more than 90% of cases. The proportion of abdominal pain was the highest in S. dublin (60.69%) and lowest in S. stanley (39.04%). Remarkably, S. dublin (46.21%) was responsible for the highest fever proportion, whereas it was lowest in S. rosenticus (13.28%). Nevertheless, fever caused by Salmonella infection may be difficult to distinguish from other febrile diseases; therefore, etiological examination is essential (18). The highest proportions of nausea and vomiting were caused by S. dublin. S. dublin mainly colonizes cattle; however, upon infection, it might lead to invasive illness in humans (53).

This study had some limitations. First of all, the case data were collected through the NFDSN, which is a passive surveillance system and some information was either missing or incomplete, such as food categories, settings and etc., so the conclusions might not be representative of unknown classification. Second, although our surveillance system has improved significantly since 2012 in all province, the data quality is still related to regional distribution, local economic level, detection capacity, and coordination degree. Additionally, food information was self-reported by patients, so there was great uncertainty regarding epidemiological tracing. Further case surveillance should focus on the etiology and food, and also training investigators to make efforts to obtain the exact causes of FBDs and accurate characteristics.



5. Conclusion

We have demonstrated for the first time of epidemiological characteristics for foodborne diseases caused by Salmonella in China over the past 10 years. Since Salmonella infections continues to be a severe public health concern worldwide, we recommend that the data accuracy of food collection for suspected exposure should be optimized and compared with the actual contamination results in food items to provide support for supervision. To prevent and control future FBDs caused by Salmonella, it is necessary to carry out drug resistance analysis and whole genome sequencing of Salmonella cases, and further explore its biological mechanism. There is a need to carry out an overall assessment of Salmonella infection in residents by strengthening FBDs surveillance, source attribution and burden estimation, and more efforts should be directed toward conducting comprehensive assessments for specific public health policy formulation.
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Variable Hospitalizations® Positive rate (%)

n %

Annual distribution 0.103 <0.001
2012 69 061 0 0.00 1.69

2013 324 288 51 316 230

2014 502 445 100 620 146

2015 615 5.46 112 6.94 144

2016 1,109 9.84 159 9.85 254

2017 1,078 957 193 11.96 336

2018 1,296 1150 199 1233 401

2019 1,502 1333 162 10.04 445

2020 2234 19.82 289 17.91 6.80

2021 2,540 2254 349 21.62 661

Area 0.065 <0.001
Hangzhou 1,306 1159 40 248 278

Ningbo 1,181 1048 150 9.29 374

Wenzhou 1,050 9.32 108 6.69 248

Jiaxing 788 699 77 477 335

Huzhou 357 317 94 5.82 168

Shaoxing 899 7.98 136 8.43 429

Jinhua 1,252 1L11 278 17.22 3.80

Quzhou 820 7.28 261 16.17 454

Zhoushan 536 476 85 527 3.57

Taizhou 1,907 1692 157 9.73 657

Lishui 1,173 1041 228 14.13 439

Season 0079 <0.001
Spring 2,052 1821 310 1921 332

Summer 5,660 50.23 799 49.50 521

Autumn 3,094 27.46 432 26.77 3.66

Winter 1463 411 73 4.52 087

Sex 6275 0012
Male 6,155 54.62 928 57.50 374

Female 5114 4538 686 4250 357

Age (year) 0.005 <0.001
0-4 4,060 36.02 777 48.14 8.79

5-14 607 539 109 675 325

15-24 729 647 12 2.60 1.80

25-44 1,999 17.74 84 520 203

45-59 1,765 15.66 155 9.60 322

>60 2,109 1872 447 27.70 434

Occupation 0.007 <0.001
Farmer 3,008 26.69 435 26.95 344

Scattered kids 3,136 27.83 609 37.73 13.02

Worker 684 607 40 248 3.08

Student 701 622 77 477 239

Official staff 408 362 18 112 162

Unemployed 560 497 66 4.09 253

Kids in kindergarten 1,106 9.81 223 13.82 447

Retirees 367 326 73 452 3.01

Others 1,089 9.66 58 359 1.98

Unknown 210 1.86 15 093 209

*Hospitalization of cases with positive detection results.
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n
Food
Fruits and fruit 1,434 12.73 186 11.52
products
Aquatic products 1,370 12.16 126 7.81
Meat and meat 1,337 11.86 168 10.41
products
Cereals and grain 1,054 9.35 156 9.67
products
Milk and dairy 705 6.26 118 7.31
products
Vegetables and 657 5.83 86 5.33
vegetable
products
Eggs and egg 493 437 30 4.96
products
Beverages and 273 242 18 112
frozen drinks
Infant foods 226 2.01 36 2.23
Beans and soy 186 1.65 26 1.61
products
Mixed dishes 772 6.85 97 6.01
Multiple foods 682 6.05 124 7.68
Unknown 1,427 12.66 282 17.47
Others 653 579 111 6.88
Setting
Household 6,163 54.69 772 47.83
Restaurant 479 425 33 2.04
Retail 182 1.62 36 2.23
Collective 142 1.26 7 0.43
canteens
School 30 027 8 0.50
Rural banquet 28 025 2 0.12
Unknown 1,525 13.53 309 19.14
Others 2,720 24.14 490 30.36
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Variables Typhimurium Enteritidis  London Derby Risson Stanley Dublin Gold Paratyphi Rosenticus Infantis Sick

(N =4,065) (N= (N=682) (N=210) (N=149) (N=146) (N=145) Coast (N=134) (N=128) (N=124) cattle
1,710) (N=137) (N=117)

Diarrhea 4,012 (98.70) 1,688 (98.71) | 674 (98.83) 210 (100.00) 146 (97.99) 145 (99.32) 145 (100.00) 136 (99.27) 133 (99.25) 126 (98.44) 123 (99.19) 111 (94.87)
Abdominal pain 1,784 (43.89) 944 (55.20) 381 (55.87) 82(39.05) 76 (51.01) 57 (39.04) 88 (60.69) 81(59.12) 64 (47.76) 54 (42.19) 56 (45.16) 57 (48.72)
Fever (237.5°C) 1,204 (29.62) 458 (26.78) 136 (19.94) 38 (18.10) 36 (24.16) 37 (25.34) 67 (46.21) 31(22.63) 21(15.67) 17 (13.28) 34(27.42) 21(17.95)
Vomiting 688 (16.92) 408 (23.86) 116 (17.01) 42 (20.00) 22(14.77) 28 (19.18) 48 (33.10) 19(13.87) 22(16.42) 24 (18.75) 19 (15.32) 17 (14.53)
Nausea 675 (16.61) 427 (24.97) 156 (22.87) 46 (21.90) 33 (22.15) 27 (18.49) 42(28.97) 27(19.71) 21 (15.67) 26 (20.31) 25(20.16) 16 (13.68)
Debilitation 269 (6.62) 157 (9.18) 55 (8.06) 16 (7.62) 14 (9.40) 12(8.22) 11(7.59) 11(8.03) 13 (9.70) 7(547) 13 (10.48) 7(5.98)
Thirsty 115 (2.83) 77 (450) 20 (2.93) 6(2.86) 5(3.36) 7(4.79) 3(2.07) 4(292) 8(597) 3(2.34) 3(242) 5(4.27)
Hypourocrinia 113 (2.78) 51(2.98) 22(3.23) 8(381) 2(134) 4(2.74) 6 (4.14) 4(292) 7(522) 1(0.78) 3(242) 4(3.42)
Dehydration 94 (231) 26 (1.52) 11(1.61) 3(1.43) 2(134) 5(3.42) 2(138) 2(1.46) 2(149) 1(0.78) 3(242) 1(0.85)
Tenesmus 51(1.25) 17 (0.99) 6(0.88) 2(0.95) 1(0.67) 3(2.05) 3(207) 3(219) 1(0.75) 2(1.56) 4(323) 0(0.00)
Shiver 28 (0.69) 15 (0.88) 5(0.73) 0(0.00) 6(4.03) 3(2.05) 2(1.38) 0(0.00) 0(0.00) 1(0.78) 1(0.81) 2(171)
Flushed face 26 (0.64) 16 (0.94) 3(0.44) 1(048) 1(0.67) 2(137) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 1(0.85)
Pale 25(0.62) 8(047) 2(0.29) 3(1.43) 1(0.67) 2(137) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00)
Headache 18 (0.44) 17 (0.99) 4(0.59) 1(048) 0(0.00) 0(0.00) 2(138) 0(0.00) 0(0.00) 1(0.78) 2(1.61) 0(0.00)
Weight loss 15(0.37) 6(0.35) 2(029) 1(048) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00)
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