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Abstract: Foodborne diseases pose a significant public health challenge worldwide, affecting millions annually. These illnesses 

result from consuming contaminated food or water containing bacteria, viruses, parasites, or chemical substances. Nurses, as 

frontline healthcare professionals, play a crucial role in food safety education, early detection of foodborne illnesses, and 

implementing preventive strategies. This review explores the prevalence, risk factors, clinical manifestations, diagnosis, 

management, and prevention of foodborne diseases from a nursing perspective. It also highlights the significance of public 

awareness, patient education, and policy advocacy in mitigating foodborne illnesses. 
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1. Introduction 

Foodborne diseases are a major global concern, causing 

significant morbidity and mortality, especially among vulnerable 

populations such as children, elderly individuals, pregnant 

women, and immunocompromised patients. The World Health 

Organization (WHO) estimates that one in ten people 

worldwide falls ill due to foodborne diseases annually, 

leading to approximately 420,000 deaths (WHO, 2021). 

Contaminated food is responsible for the transmission of various 

pathogens, including bacteria (Salmonella, Escherichia coli, 

Listeria), viruses (Norovirus, Hepatitis A), and parasites 

(Giardia, Cryptosporidium). 

Nurses play a pivotal role in food safety advocacy, disease 

surveillance, and patient education. Their responsibilities 

extend from clinical management of foodborne illnesses to 

community-level awareness campaigns and public health 

interventions. This review article explores the various aspects 

of foodborne diseases, their impact on public health, and 

the critical role of nursing professionals in ensuring food 

safety. 

2. Epidemiology and Global Burden of Foodborne Diseases 

Foodborne diseases affect millions globally, with developing 

countries bearing the highest burden due to poor 

sanitation, lack of hygiene, and inadequate food safety 

regulations (CDC, 2021). The WHO’s Global Burden of 

Foodborne Disease Report (2021) highlights that: 

• 600 million cases of foodborne illnesses occur 

annually worldwide. 

• Children under five years account for 40% of 

foodborne disease-related deaths. 

• The most common causative agents include 

Salmonella, Norovirus, Campylobacter, Listeria, 

and Hepatitis A virus. 

• Diarrheal diseases from contaminated food cause 

230,000 deaths annually. 

2.1 Risk Factors for Foodborne Diseases 

Several factors contribute to the high prevalence of foodborne 

illnesses: 

• Poor hygiene practices during food preparation and 

handling. 

• Consumption of raw or undercooked meat, 

seafood, and dairy products. 

• Cross-contamination between raw and cooked food 

items. 

• Inadequate refrigeration or improper food storage 

conditions. 

• Use of contaminated water for washing food or 

drinking. 

• Insufficient food safety regulations and monitoring 

in developing regions. 
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Foodborne illnesses are a significant global public health 

concern, affecting millions annually. Several factors contribute 

to the widespread occurrence of these diseases, ranging from 

improper food handling practices to inadequate regulatory 

measures. The following are key contributors to the high 

prevalence of foodborne illnesses: 

2. 1.1 Poor Hygiene Practices During Food Preparation and 

Handling 

One of the primary causes of foodborne illnesses is lack of 

proper hygiene during food handling and preparation. 

Contaminants such as bacteria, viruses, and parasites can be 

introduced into food due to improper sanitation measures. Poor 

hygiene practices include: 

• Failure to wash hands before handling food: Hands 

can carry bacteria like Salmonella, E. coli, and 

Norovirus, which can contaminate food and cause 

infections. 

• Lack of proper cleaning of kitchen surfaces and 

utensils: Cross-contamination occurs when cutting 

boards, knives, or other utensils used for raw food are 

not properly cleaned before coming into contact with 

ready-to-eat items. 

• Handling food with unclean hands after touching 

raw meat or poultry: This practice can transfer 

harmful bacteria to cooked food, increasing the risk of 

foodborne diseases. 

• Ignoring proper washing of fruits and vegetables: 

Fresh produce may contain pesticides, bacteria, or 

parasites if not washed properly. 

Food handlers in households, restaurants, and food processing 

industries must follow strict hygiene guidelines to prevent 

contamination and outbreaks of foodborne illnesses. 

2.1.2 Consumption of Raw or Undercooked Meat, Seafood, 

and Dairy Products 

Eating raw or undercooked animal products increases the 

risk of foodborne infections due to the presence of harmful 

microorganisms. Common sources of contamination include: 

• Raw poultry and meat: Undercooked meat, especially 

chicken, can harbor Salmonella, Campylobacter, and 

E. coli, which can cause severe gastrointestinal 

infections. 

• Raw seafood: Shellfish such as oysters and sushi 

made from raw fish may contain Vibrio bacteria and 

parasites that cause foodborne diseases. 

• Unpasteurized dairy products: Raw milk and cheese 

made from unpasteurized milk can contain Listeria 

monocytogenes, a dangerous bacterium that causes 

listeriosis, particularly harmful to pregnant women, 

newborns, and immunocompromised individuals. 

Proper cooking methods, such as ensuring meat is cooked to 

safe internal temperatures, can significantly reduce the risk of 

infections associated with raw or undercooked food. 

2.1.3. Cross-Contamination Between Raw and Cooked Food 

Items 

Cross-contamination occurs when harmful bacteria from raw 

food come into contact with cooked or ready-to-eat foods, 

leading to contamination. This is a major cause of foodborne 

outbreaks in both homes and food service establishments. 

Cross-contamination may occur through: 

• Using the same cutting boards and knives for raw 

meat and cooked food without washing them 

properly. 

• Placing cooked food on plates that previously held 

raw meat, poultry, or seafood. 

• Storing raw meat above vegetables or other ready-

to-eat foods in refrigerators, allowing juices to drip 

onto clean food. 

• Touching raw food and then handling cooked food 

without washing hands in between. 

To prevent cross-contamination, food handlers should use 

separate utensils, cutting boards, and storage containers for raw 

and cooked food. Proper washing and sanitization of kitchen 

surfaces and utensils are also essential. 

2.1.4. Inadequate Refrigeration or Improper Food Storage 

Conditions 

Temperature control is crucial in preventing the growth of 

harmful microorganisms in perishable foods. Improper 

refrigeration and storage practices contribute to bacterial 

multiplication, leading to foodborne illnesses. Common storage 

mistakes include: 

• Leaving perishable foods at room temperature for 

extended periods: Bacteria multiply rapidly between 

4°C and 60°C (40°F and 140°F), commonly known as 

the "danger zone." 

• Improper refrigeration settings: Perishable foods 

should be stored at or below 4°C (40°F), while frozen 

items should be kept at -18°C (0°F) or lower to prevent 

bacterial growth. 
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• Storing food in overcrowded refrigerators: Poor air 

circulation can cause uneven cooling, leading to 

spoilage. 

• Failing to label and date stored food: This can result 

in the consumption of expired or spoiled food, 

increasing the risk of illness. 

Food should be stored under appropriate conditions, following 

the First-In-First-Out (FIFO) principle to ensure older items are 

used first. 

2.1.5. Use of Contaminated Water for Washing Food or 

Drinking 

Water quality plays a critical role in food safety, and the use of 

contaminated water can lead to foodborne illnesses caused by 

bacteria, viruses, and parasites. Sources of contamination 

include: 

• Drinking untreated or polluted water: In many 

developing regions, water sources may contain harmful 

pathogens like Giardia lamblia, Cryptosporidium, and 

E. coli, leading to diarrheal diseases. 

• Washing fruits, vegetables, and utensils with 

contaminated water: This can introduce harmful 

microorganisms into food, even if the produce itself was 

initially safe. 

• Use of ice made from unsafe water: Contaminated 

ice can transmit pathogens such as Hepatitis A and 

Norovirus. 

• Improper sanitation in food processing and 

preparation facilities: Contaminated water used in 

food production can lead to widespread foodborne 

outbreaks. 

Boiling water, using water filters, and ensuring access to safe 

drinking water are essential measures to prevent waterborne 

diseases linked to food contamination. 

2.1.6. Insufficient Food Safety Regulations and Monitoring 

in Developing Regions 

Many developing countries face challenges in enforcing food 

safety regulations, leading to increased risks of contamination. 

Issues contributing to weak food safety policies include: 

• Lack of strict food inspection and monitoring 

systems: Many regions do not have adequate 

regulatory frameworks to ensure food safety 

compliance in food production and distribution. 

• Poor enforcement of hygiene standards in food 

markets and street food vendors: Street foods, 

although widely consumed, often pose food safety risks 

due to poor hygiene conditions. 

• Limited awareness and education about food 

safety: Many food handlers lack formal training in 

proper food handling and storage techniques. 

• Inadequate infrastructure for food storage and 

transportation: Without proper refrigeration and clean 

storage facilities, perishable goods are more likely to 

become contaminated. 

Improving government policies, strengthening regulatory 

bodies, and increasing public awareness about food safety 

are essential steps toward reducing the burden of foodborne 

diseases in these regions 

 

3. Common Foodborne Pathogens and Their Clinical 

Manifestations 

Foodborne diseases manifest through a range of symptoms 

depending on the causative agent. The most common 

pathogens and their associated symptoms are outlined below: 

3.1 Bacterial Infections 

Pathogen Source of 

Contamination 

Symptoms 

Salmonella spp. Raw eggs, poultry, 

dairy 

Diarrhea, fever, 

abdominal 

cramps, 

vomiting 

Escherichia coli 

(E. coli O157:H7) 

Contaminated 

beef, 

unpasteurized milk 

Bloody diarrhea, 

kidney failure 

(HUS), fever 

Listeria 

monocytogenes 

Unpasteurized 

dairy, deli meats 

Meningitis, 

stillbirth, fever, 

muscle aches 

Campylobacter 

spp. 

Undercooked 

poultry, 

contaminated 

water 

Diarrhea, fever, 

nausea, 

Guillain-Barré 

syndrome 

3.2 Viral Infections 

Pathogen Source Symptoms 

Norovirus Contaminated water, 

raw shellfish 

Vomiting, diarrhea, 

nausea 

Hepatitis 

A 

Contaminated food, 

poor sanitation 

Jaundice, fatigue, 

nausea, liver damage 

3.3 Parasitic Infections 

Pathogen Source Symptoms 
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Giardia 

lamblia 

Contaminated water, 

fresh produce 

Chronic diarrhea, 

bloating, weight 

loss 

Toxoplasma 

gondii 

Undercooked meat, 

unwashed 

vegetables 

Flu-like symptoms, 

risk to pregnant 

women 

4. Nursing Role in Prevention and Management of 

Foodborne Diseases 

4.1 Early Detection and Diagnosis 

Nurses are responsible for identifying signs of foodborne illness 

and initiating early interventions. Diagnostic measures include: 

• Patient history assessment: Identifying suspected 

food sources. 

• Stool culture and laboratory tests: Confirming 

bacterial or viral infection. 

• Blood tests: Checking for dehydration and infection 

markers. 

Nurses play a pivotal role in the early detection, assessment, 

and diagnosis of foodborne illnesses. Identifying symptoms 

promptly and initiating appropriate interventions can prevent 

severe complications such as dehydration, organ failure, 

and prolonged infections. As frontline healthcare providers, 

nurses must be skilled in recognizing the clinical signs of 

foodborne diseases, conducting thorough patient assessments, 

and facilitating necessary diagnostic tests. 

4.1.1. Patient History Assessment: Identifying Suspected 

Food Sources 

A comprehensive patient history is the first and most critical 

step in diagnosing foodborne illnesses. Nurses must gather 

detailed information about the patient’s symptoms, dietary 

history, and potential sources of contamination. The key aspects 

of history-taking include: 

• Onset and duration of symptoms: Identifying when 

symptoms started can help determine the type of 

pathogen involved. Some foodborne illnesses (e.g., 

Staphylococcus aureus) cause symptoms within a few 

hours, while others (Salmonella, Listeria) may take 

days to weeks to manifest. 

• Recent food intake: Asking about consumption of 

high-risk foods, such as raw or undercooked meat, 

seafood, unpasteurized dairy products, or street food, 

helps trace potential contamination sources. 

• Exposure to contaminated water: Drinking 

untreated water or consuming ice made from 

contaminated sources can indicate infection with 

parasites like Giardia lamblia or bacteria like Vibrio 

cholerae. 

• Travel history: Patients who have recently traveled, 

especially to regions with poor sanitation, may have 

contracted infections like Hepatitis A, Typhoid fever, or 

Traveler’s diarrhea. 

• Household or community outbreaks: If multiple 

people in the same household, workplace, or 

community report similar symptoms, a foodborne 

outbreak may be suspected. 

• Underlying health conditions and medication use: 

Immunocompromised individuals (e.g., patients with 

HIV/AIDS, diabetes, or undergoing chemotherapy) 

are at higher risk of severe foodborne infections. 

A detailed patient history allows nurses to identify potential 

pathogens and guide further diagnostic tests and treatment 

strategies. 

4.1.2. Stool Culture and Laboratory Tests: Confirming 

Bacterial or Viral Infections 

Once a foodborne illness is suspected, stool culture and 

microbiological testing are crucial for identifying the specific 

pathogen responsible for the infection. These tests help confirm 

whether the illness is caused by bacteria, viruses, or parasites. 

Stool Examination and Microbiological Culture 

• Bacterial cultures: Used to detect common bacterial 

pathogens such as Salmonella, Shigella, 

Campylobacter, Escherichia coli (E. coli), and Vibrio 

cholerae. Stool samples are plated on selective media 

that promote bacterial growth, allowing laboratory 

technicians to identify the causative agent. 

• Parasite detection: Stool samples are examined for 

the presence of parasitic ova (eggs), cysts, or 

larvae. Microscopy and antigen-based tests can 

identify parasites like Giardia lamblia, Cryptosporidium, 

and Entamoeba histolytica. 

• Viral testing: While bacterial and parasitic infections 

are often diagnosed through culture and microscopy, 

viral foodborne illnesses (e.g., Norovirus, Rotavirus, 

Hepatitis A) require molecular testing (PCR) or 

antigen detection assays to confirm diagnosis. 

Toxin Detection 

In cases of food poisoning caused by bacterial toxins, stool 

cultures may not always detect bacteria, as the illness is due to 
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pre-formed toxins rather than bacterial overgrowth. Instead, 

enzyme-linked immunosorbent assay (ELISA) or 

polymerase chain reaction (PCR) tests can detect toxins 

produced by: 

• Clostridium botulinum (Botulinum toxin) 

• Clostridium perfringens (Enterotoxins) 

• Staphylococcus aureus (Enterotoxins) 

Prompt stool culture and microbiological testing help confirm 

the causative agent and determine appropriate antibiotic or 

supportive therapy. 

4.1.3. Blood Tests: Checking for Dehydration and Infection 

Markers 

In cases of severe or systemic foodborne infections, blood 

tests are crucial for monitoring electrolyte balance, 

inflammation, and infection severity. Nurses must assess 

patients for signs of dehydration, sepsis, or organ dysfunction. 

The key blood tests include: 

Complete Blood Count (CBC) 

• Elevated white blood cell (WBC) count: Suggests an 

ongoing infection, commonly seen in bacterial 

foodborne illnesses. 

• Low platelet count (Thrombocytopenia): Seen in 

severe infections like Hemolytic Uremic Syndrome 

(HUS) caused by E. coli O157:H7. 

Electrolyte Panel and Renal Function Tests 

• Sodium (Na) and Potassium (K) levels: Prolonged 

vomiting and diarrhea can lead to electrolyte 

imbalances, causing dehydration and weakness. 

• Blood Urea Nitrogen (BUN) and Creatinine: 

Increased levels indicate dehydration or kidney 

dysfunction, requiring urgent fluid replacement 

therapy. 

C-Reactive Protein (CRP) and Procalcitonin 

• CRP and Procalcitonin are inflammatory markers 

used to differentiate bacterial infections from viral 

infections. Elevated levels suggest a bacterial cause 

and may indicate sepsis risk in critically ill patients. 

Liver Function Tests (LFTs) 

• Abnormal LFTs may indicate viral hepatitis (e.g., 

Hepatitis A, Hepatitis E), leading to jaundice and 

liver damage. 

Blood Culture (for Systemic Infections) 

• If a patient exhibits fever, chills, or signs of sepsis, 

blood cultures can help detect bacterial infections that 

have spread beyond the gastrointestinal tract, such as 

Salmonella Typhi (Typhoid fever) or Listeria 

monocytogenes. 

Nursing Role in Early Detection and Diagnosis 

Nurses play a crucial role in early recognition, specimen 

collection, and timely intervention for foodborne diseases. 

Their responsibilities include: 

✔ Assessing symptoms and identifying high-risk patients 

(children, elderly, immunocompromised individuals). 

✔ Collecting stool, blood, and urine samples for laboratory 

diagnosis. 

✔ Monitoring dehydration symptoms (e.g., dry mouth, 

sunken eyes, low urine output) and initiating oral rehydration 

therapy (ORT) or intravenous fluids if needed. 

✔ Educating patients on food safety practices to prevent 

reinfection or disease spread. 

✔ Reporting suspected outbreaks to public health authorities 

to control further transmission. 

 

4.2 Clinical Management and Nursing Care 

• Hydration therapy: Preventing dehydration due to 

diarrhea and vomiting. 

• Antibiotic therapy: Administered for bacterial 

infections like Salmonella and Listeria. 

• Electrolyte balance monitoring: Preventing 

complications in children and elderly patients. 

• Patient education on hygiene practices to prevent 

reinfection. 

4.3 Food Safety Awareness and Health Promotion 

Nurses play a crucial role in community education by promoting 

food safety practices such as: 

• Hand hygiene before and after handling food. 

• Proper cooking temperatures for meat and poultry. 

• Safe refrigeration and storage of perishable foods. 

• Avoidance of raw or unpasteurized dairy products. 

4.4 Public Health Interventions 

• Conducting awareness campaigns in schools, 

hospitals, and communities. 

• Collaborating with food safety agencies to monitor 

outbreaks. 

• Implementing food safety policies in healthcare 

facilities and community kitchens. 

5. Challenges in Preventing Foodborne Diseases 
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Despite advancements in food safety, several challenges 

persist: 

• Antibiotic resistance in foodborne pathogens. 

• Globalization of food trade, increasing contamination 

risks. 

• Limited resources and healthcare access in low-

income countries. 

• Lack of standardized food safety education 

programs for healthcare workers. 

6. Conclusion and Future Directions 

Nurses play a vital role in preventing, managing, and educating 

the public on foodborne diseases. By incorporating food safety 

training into nursing practice, healthcare professionals can 

significantly reduce the burden of foodborne illnesses 

worldwide. Future efforts should focus on improving food safety 

regulations, increasing public awareness, and integrating 

nursing-led food safety programs into community health 

initiatives. 
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