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teritis in the all age group and the main cause of foodborne illness. Majority of the norovirus 
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kehittyneissä maissa norovirus tunnetaan nykyään iäkkäiden akuutin maha-enteriitin ja 
elintarvikkeiden kautta leviävän taudin suurimpana syynä. Suurin osa norovirusepidemioista 
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1 INTRODUCTION 

Norovirus, an RNA virus of the family Caliciviridae, is a human enteropathogenic. No-

roviruses are now recognized as the leading cause of acute gastroenteritis across the age 

spectrum. Norovirus is one of the main reasons causing gastroenteritis throughout in all 

ages. New global estimates that one of the burdens of Norovirus disease highlights the 

potential targets of the most affected specific populations and prevention strategies. In the 

past decades Norovirus has been dramatically affecting the population of the health. 

（Robilotti, Deresinski & Pinsky. 2015, 135） 

In most of the developed countries, Norovirus is now known as a cause of acute gastroen-

teritis in the age range and the leading cause of foodborne disease, including outbreaks. 

The World Health Organization already estimated that noroviruses caused 684 million ill-

nesses and more than 200,000 deaths globally in 2010. (Kirk et al. 2015.) 

For instance, The U.S. Centers for Disease Control and Prevention (CDC) estimates that 

Norovirus causes approximately 21 million cases of acute gastroenteritis each year, re-

sponsible for 400,000 emergency department visits, approximately 71,000 hospitalizations 

because these numbers only come from patients who seek medical attention for viral gas-

troenteritis symptoms. (Robilotti et al. 2015, 135-140.) 

Indeed, by the decline in rotavirus disease after the introduction of the vaccine in 2006, 

Norovirus has replaced rotavirus as the main cause of severe gastroenteritis in children 

under 5 years of age in the United States. However, from a global perspective, the largest 

public health burden caused by Norovirus is undoubtedly an effect more of the developing 

countries, where diarrhea diseases remain the leading cause of death. According to the 

recent years of systematic review, it concluded that Norovirus is associated with 18% of 

acute gastroenteritis worldwide. Of the 175 studies included in the review, 147 studies 

(84%) have been published since 2008, of which 94 (64%) were made in developing 

countries. Although specific data on the incidence and disease burden of Norovirus in 

these countries are limited, some studies have shown that in all cases, norovirus detection 

may have no causal relationship with disease. (Lopman, Atmar, Baric, Estes, Green, 

Glass, Hall, Iturriza-Gómara, Kang, Lee, Hopkins, Parashar, Riddle & Vinjé 2015, 3.)  

Elderly people are potentially having a high risk of norovirus illness due to the frequent 

outbreaks of long-term care facilities (LTCFs) and severe health outcomes following infec-

tion. Norovirus related hospitalization rates were higher, more severe, and required longer 

hospitalization and higher costs than among younger patients. Norovirus prevention for 

older adults is of crucial importance. It is challenging and difficult to prevent norovirus in 
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long-term health care settings because the prevalence of the Norovirus infection in the 

community is higher. Persons may spread the virus without being ill, and transmission oc-

curs, just not only through direct or indirect person-to-person contact, but also through 

food, water, aerosols and surfaces. (Yingxin, Hall & Kirk. 2017.) 

The purpose of this guideline is to help control the spreading of viral gastroenteritis (no-

rovirus) and to address the prevention and control of the Norovirus outbreaks in nursing 

homes and other health care settings.  

The aim is to give specific recommendations for implementation, performance measure-

ment and monitoring. Also, it will provide the best interventions to prevent or reduce out-

breaks of the Norovirus gastroenteritis in the long-term and health care settings. It can be 

a useful learning material in schools or to other health care providers, and persons who 

are responsible for improving, implementing, and evaluating infection prevention and con-

trol programs for health care settings. 

 

 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Hall%20AJ%5bAuthor%5d&cauthor=true&cauthor_uid=29204334
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kirk%20MD%5bAuthor%5d&cauthor=true&cauthor_uid=29204334
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2 DEFINITION OF NOROVIRUS GASTROENTERITIS  

According to the American Society for Microbiology, Norovirus, an RNA virus of the family 

Caliciviridae, is a human enteric pathogen that causes substantial morbidity across both 

health care and community settings (Robilotti et al. 2015, 135). Human norovirus, first be 

found, using an immune electron microscope, a 27-nanometer particle was found in the 

stool of a patient with norovirus infection in Ohio. (Albert, Richard, Raphael, Thomas, An-

thony, & Robert.1972,1075–1081).  The outbreaks of noroviruses usually take place in 

hospitals, nursing homes, schools, and nurseries (Green 2007, 949–979). They belong to 

the caliciviridae family. Until now, norovirus has been found to have 5 viral gene clusters, 

among which GI, GII and GIV are the 3 viruses that are confirmed to affect human beings. 

95% of human infections are caused by the GII genome.  There are more than 25 different 

genotypes in three human population, and new genotypes will appear every 2-3 years. 

(National Collaborating Centre for Infectious Diseases 2018.) 

Most norovirus outbreaks occur in health care settings (including long-term care facilities 

and hospitals), where the virus is predominantly spread from person to person.  (Hall, 

Wikswo, Manikonda, Roberts, Yoder, & Gould LH. 2013, 1305-1309). The incubation pe-

riod of norovirus gastroenteritis is 24–48 h and the typical symptoms include vomiting, di-

arrhea, low fever, abdominal pain, and nausea that usually persist 12–60 h. (Kaplan, Feld-

man, Campbell, Lookabaugh, & Gary 1982, 1329-1332.) Because Norovirus is ubiquitous 

all over the world, it can infect people of all ages and can develop multiple times in a per-

son's life. One study showed that Norovirus gastroenteritis has a large economic burden 

and is likely to outweigh other diseases of concern. (Bartsch, Lopman, Ozawa, & Hall. 

2016, 1-16.)  

https://link.springer.com/article/10.1007/s12560-019-09371-7
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3 EMERGENCE OF NOROVIRUS GASTROENTERITIS 

Most outbreaks of gastroenteritis in humans are caused by norovirus. Gastroenteritis 

caused by norovirus is a foodborne illness that spreads and erupts through contaminated 

food. (National Collaborating Centre for Infectious Diseases 2018)  

In 1968, gastroenteritis broke out in a school in Ohio, Norwalk, USA. In feces samples of 

infected students and contacts, researchers found a small round virus particle, namely 

Norwalk virus. Initially, researchers used an electron microscope to analyze the shape 

and structure of Norwalk virus. (Okada, Sekine, Ando, Hayashi, Murao, Yabuuchi, Miki & 

Ohashi 1990, 28.) In 1990, researchers of the CDC Atlanta sequenced norovirus genes 

and found the diversity of the Norwalk-like virus (Ando, Noel & Fankhauser 2000, 336-

348). After that, International Committee on Taxonomy of Viruses decided to officially 

name it norovirus and classify it into Caliciviridae family (L'Homme, Sansregret, Plante-

Fortier, Lamontagne, Ouardani, Lacroix & Simard 2009, 66-75). 
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4 TRANSMISSION OF NOROVIRUS GASTROENTERITIS 

Norovirus transmission route is from person to person, through contaminated objects, 

such as contaminated food or contaminated water. Dissemination between people can be 

spread through the fecal-oral route, or round about exposed to the surroundings polluted 

by excreta. Food transmission means eating norovirus contaminated foods, such as foods 

that are contaminated with Noroviruses during production, transportation, or because 

food-borne workers infected with Norovirus contaminated food during preparation or cook-

ing. Intaking shellfish such as oysters, fruits and vegetables are particularly prone to the 

outbreak of Norovirus. Water transmission can be caused by pollution of any kinds of wa-

ter sources, such as bottled water, well water and other drinking. Outbreaks do not always 

only have a single route of transmission, often caused by a combination of causes. (Cen-

ters for Disease Control and Prevention 2018) 

Norovirus has a distinct seasonality and is always called "winter vomiting disease." Ac-

cording to a systematic review published in 2013, 78.9% of norovirus gastroenteritis 

worldwide and 71.0% of disease outbreaks are now in the cold season, with 52.7% of no-

rovirus gastroenteritis and 41.2% of disease outbreaks occurring in winter. (Ahmed, Lop-

man & Levy 2013, 3-4.) 
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5 RISK FACTORS FOR NOROVIRUS GASTROENTERITIS 

According to research and analysis, the risk factors for Norovirus outbreaks are eating or 

drinking, hygiene situation, environment and isolation conditions, cleaning and steriliza-

tion, the ratio between workers and patients, workers-patients contact frequency, resident 

crowd stationarity and dependence, exposure to contaminated secretions and body fluids, 

the way of feeding, home competence and another variable. Among these risk factors, 

workers-patients contact frequency, eating or drinking, resident crowd stationarity and de-

pendence these three factors are the most significant univariate for norovirus gastrointes-

tinal. The main risk factor among worker are contacting the gastroenteritis patient and eat-

ing. They include exposure to an environment with a source of infection, extensive and in-

tensity patient contact, whether stuff use protective equipment. The main risk factor 

among residents are resident high mobility and dependency, residents with nasogastric 

feeding, using diuretics. Other risk factors include the number of residents per room, disin-

fection with chlorine, food such as thin soup, whipped cream mousse and the staff: patient 

ratio. (Petrignani, Beek, Borsboom, Richardus & Koopmans 2014,166–177.) 

In addition, in a six-year study, feces specimens from gastrointestinal patients were col-

lected by the UK Health Protection Agency from laboratories around England and Wales 

and provided pathogen data for the study. These samples were from inpatients, commu-

nity members and people involved in the epidemic. Studies have shown that in addition to 

Clostridium difficile, 20% of the elderly over 65 died of norovirus gastroenteritis during this 

period. This also shows that norovirus gastroenteritis in the aged population increases the 

hospitalization rate and mortality rate of the elderly and emphasize that the susceptibility 

or vulnerability of residents in nursing homes is higher than in other groups. (Harris, Ed-

munds, Pebody, Brown & Lopman 2008, 1546–1552.) 
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6 SYMPTOMS OF NOROVIRUS GASTROENTERITIS 

Norovirus has a relatively short incubation period of 10 to 72 hours, usually 12 to 48 

hours. The most common symptoms of Norovirus gastrointestinal are diarrhea and vomit-

ing, followed by nausea and muscle aches, headache, fever, chills and abdominal pain. 

(Office of Public Health 2010, 1.) The disease usually resolves within 48 hours, but some-

times the symptoms last for up to 3 days. A study showed that elderly people and patients 

with underlying diseases recover slowly. The results showed that 40% of the elderly over 

85 years did not completely recover after 4 days of the onset. (Götz 2001, 622-628.) The 

symptoms in the immunosuppressed patients subsided in about 7 days (Schwartz, Ver-

goulidou, Schreier, Loddenkemper, Reinwald, Schmidt, Flegel, Thiel & Schneider 2011, 

3). 

A retrospective cohort study of Medicare-certified nursing homes in USA Oregon, Wiscon-

sin, Pennsylvania shows that Norovirus is not just a benign self-limiting disease. Resi-

dents of nursing homes continue to rise in hospitalization rates and mortality rates for dif-

ferent reasons during the Norovirus outbreak. Elderly people over the age of 90 is a high-

risk group. Their risk of death and hospitalization during the period of Noro is increased by 

20% to 30%. The condition of the elderly must be closely observed. If necessary, they 

should be sent to hospital for treatment on time. In addition, the study also found that in 

the nursing homes where RN staff were understaffed, with fewer than 0.75 daily RN hours 

per resident, the risk of elderly death was higher during the outbreak, but the hospitaliza-

tion rate did not increase. (Trivedi, DeSalvo, Lee, Palumbo, Moll, Curns, Hall, Patel, Para-

shar & Lopman 2012, 1672-1674.) 
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7 DIAGNOSIS OF NOROVIRUS GASTROENTERITIS 

 The diagnosis of norovirus depends on a sample of the patient's vomiting or diarrhea 

(stool) (National Collaborating Centre for Infectious Diseases 2018) Although norovirus 

can be detected in rectal swabs and vomitus, whole-stool samples are the preferred clini-

cal specimen for the detection of norovirus because they contain a higher quantity of the 

virus. Because the rapid spread of norovirus is a major public health problem, rapid labor-

atory diagnosis is essential to assist in the implementation of appropriate control 

measures to reduce the spread of the virus and the scale of the outbreak. Enzyme immu-

noassay (EIAs) and reverse transcriptase PCR are simple and rapid methods for no-

rovirus surveillance. (Vinjé 2015, 373-381. ） 

Stool or vomit from an infected person can be used as a laboratory sample to diagnose 

norovirus, and sometimes samples from environmental surfaces can be used to identify 

norovirus. Specimens will be identified by a variety of methods, including direct micros-

copy, immunoassay, or PCR identification. (National Collaborating Centre for Infectious 

Diseases 2018)   
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8 TREATMENT OF NOROVIRUS GASTROENTERITIS 

Gastroenteritis caused by norovirus infection is a self-limited disease with no specific 

treatment. Treatment of gastroenteritis caused by norovirus infection is usually supportive. 

Fluid loss due to vomiting and diarrhea can be achieved through oral rehydration or, in the 

most severe cases, intravenous medication to maintain fluid and electrolyte balance in the 

body. Anti-exercise drugs are also available to children and adults older than 3, and some 

patients may benefit. For adult patients, antiemetic agents can also be used for antiemetic 

treatment. Notably, antibiotics do not work in norovirus patients. (National Collaborating 

Centre for Infectious Diseases 2018) 

Norovirus outbreaks were associated with significant concurrent increases in all-cause 

hospitalization and mortality in nursing homes (Trivedi et al. 2012, 1668-1675). 
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9  PREVENTION AND CONTROL OF NOROVIRUS GASTROENTERITIS 

9.1  Nurse’s self-protection 

Before the common outbreak of Norovirus every year, or when a small number of infec-

tions occur, nurses should be offered courses or training on the prevention and manage-

ment of Norovirus (Maccannell, Umscheid, Agarwal, Lee, Kuntz & Stevenson 2011, 17).  

In a study, nursing students performed prevention and control of cross-infection based on 

MRSA and Norovirus cases set by the teacher. The study compared three different teach-

ing ways; scenario-based learning teams with and without simulation training and teacher. 

The finding shows that Random events in the scenario-based simulation training enabled 

students to memorize the details. After the simulation feedback and analysis with teach-

ers, the students have a much better understanding of how to manage cross-infection in 

the case. (Mikkelsen, Reime & Harris 2008, 664-671.)  

According to a finding of Nationally Representative Survey of U.S. Adults, American food-

borne diseases are mainly caused by Norovirus, but American adult consumers know very 

little about Norovirus. 85% of the respondents said they have heard of Norovirus, but they 

don't know how to prevent and control Norovirus. They don't know how norovirus spreads. 

Many people mistakenly believe that meat and fowl are the communication way of No-

rovirus. Therefore, it is very necessary to provide people with the correct Norovirus related 

education. In addition to work stuff, patients and visitors also should be provided the edu-

cation about how to identify Norovirus symptoms, virus transmission Ways, self-protec-

tion, prevention of cross-infection. (Cates, Kosa, Brophy, Hall & Fraser 2015, 484-490.) 

During the Norovirus outbreaks controlling time, the nurse has an essential role in the 

hospital and other health care settings. The spread ways of Norovirus except from person 

to person, fecal mouth, it also may spread by airborne route. Therefore, exposure preven-

tion measures are not enough. It cannot completely prevent the spread of the virus to pa-

tients and medical staff. Thus, precautions that prevent airborne spread of norovirus are 

also important. (Laetitia, Rémi, Allison, Nathalie, Marc, Yves, Julie & Caroline 2015, 299-

304.) If the risk to the employee's work cannot be eliminated through technology, during a 

procedure of health care, the employee must use Personal Protective Equipment (PPE). 

Personal protective equipment can prevent the health of workers injured during the work. 

Properly used PPE will safeguard the staff’s health. (Occupational Safety and Health au-

thority in Finland 2019.) Therefore, when nurses enter areas suspected of being infected 

with Norovirus, in order to reduce the risk of possible occupational exposure, such as ex-

posure to infectious feces, vomit, etc., PPE should be used according to exposure and 
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standard precautions, including robe, gloves, masks, etc. When caring for patients in-

fected with Norovirus, if the patient has vomiting symptoms, nurses should use surgical or 

procedure mask and eye protection or a full-face shield to protect themselves.  (Maccan-

nell et al. 2011, 15-34.) A mask (surgical type, fluid repellent paper filter mask) should be 

taken when there is potential for aerosol dissemination. Surgical face masks provide 

enough protection against droplet transmission of noroviruses. other respiratory protection 

to prevent infection it also recommended; it can significantly reduce subsequent illness in 

staff. Gowns and Eyewear Protective should be worn, impermeable gowns or plastic 

aprons should be taken if potential have about splashing, splattering and spraying of vomit 

or feces. gowns and plastic aprons will protect clothing and skin from contaminated area. 

if nurses do not follow this rule it is going to further spread instead of controlling. (Guide-

lines for the public health management of gastroenteritis outbreaks due to norovirus or 

suspected viral agents in Australia 2010.) 

Hand hygiene should be carried out at all the time. effective handwashing, it can reduce 

due to gastroenteritis and environmental contamination with norovirus.93. Disposable 

gloves should be taken if having direct contact with patient, If, gloves are not available, it 

is need to hands be washed immediately after any contact with patient. According to the 

Hand Hygiene Australia’s Five steps for hand hygiene, health professionals need to follow 

these steps: before contacting the patient, before doing intervention, after an intervention 

or risk of the body fluid contact, after contact with the patient, after touching the patient's 

surroundings. (Guidelines for the public health management of gastroenteritis outbreaks 

due to norovirus or suspected viral agents in Australia 2010.) 

During the outbreak of norovirus gastroenteritis, the incidence of patients in a hospital in 

Switzerland was 13.9%, and the incidence of medical staff was 29.5%. The total loss of 

productivity due to work stuff's sick leave is $12,807. (Zingg, Colombo, Jucker, Bossart & 

Rue 2005, 263-267.) When nursing students have symptoms of Norovirus infection, sick 

leave policies for medical stuff also applies to nursing students. The Centers for Disease 

Control and Prevention (2018) recommends, stop all nursing practicing work for at least 

48 hours after the symptoms have completely disappeared. When the nurses recover and 

return to practicing work, special attention should be paid to hand disinfection before and 

after exposure to the patient and self-protection.  

9.2 The isolation of patients 

A study found that anatomical division of infected patients at the beginning and end of No-

rovirus outbreaks can improve the efficiency of health care institutions in managing epi-

demics and reduce operational disruption (Haill, Newell, Ford, Whitley, Cox, Wallis, Best & 
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Jenks 2012, 30-35). Therefore, patients with symptoms of Norovirus infection should be 

immediately placed in a single room. Contact precautions should be taken. If patients are 

temporarily unable to be placed in a single room, they should be separated from asympto-

matic patients. In addition, in order to reduce the spread of Norovirus, the movement of 

the patient within the unit should be minimized, unless it is necessary for the care or treat-

ment during the outbreak of Norovirus gastroenteritis. Group activities, such as meal 

events should also be suspended. Meals should be provided to the patients' rooms and 

the patients have a meal in their own rooms. (Maccannell et al. 2011, 12-29.) 

During the outbreak, the patient needs to be isolated for at least 48 hours after the resolu-

tion of symptoms. For patients with several diseases or complications, such as kidney dis-

ease, cardiovascular disease, and immune system diseases, it may be necessary to take 

long-term isolation according to clinical diagnosis and patient's condition. Because their 

symptoms of diarrhea and viral shedding last a longer period that leads to prolonged dis-

ease course. (Maccannell et al. 2011, 29.) Cases have shown that patients with impaired 

immune function or underlying disease can be infected for up to several months after be-

ing infected with Norovirus. One HIV-infected person has persistent diarrhea during hospi-

talization, norovirus shedding more than 3 months and lead to nosocomial infections. In 

other patients with leukemia or primary immunodeficiency, patients receiving immunosup-

pressive therapy and patients with underlying disease show a prolonged period of symp-

toms and virus shedding after Norovirus infection. (Siebenga, Beersma, Vennema, 

Biezen, Hartwig & Koopmans 2008, 994-1001; Tominari, Shimamoto, Taniguchi, Tanigu-

chi & Shirasaka 2011, 249-252.) Besides, the duration of viral excretion is related to the 

age of the patient. In nursing home, patients over the age of 60 have a relatively longer 

viral excretion time (Lai, Wang, Wu, Hung, Jiang & Wu 2012, 96-101).  

The preferred person to care for a symptomatic patient is the staff who has recently recov-

ered from Norovirus infection. According to the study finding, the average duration of im-

munization after infection with Norovirus is from ≈4 to 8 years. (Simmons, Gambhir, Leon 

& Lopman 2013, 1260-1267.) 

9.3 Hand hygiene 

According to the world health organization's guidelines on hand hygiene, there is ample 

evidence that hand disinfection can stick to health-related pathogens. (WHO Guidelines 

on Hand Hygiene in Health Care, 2009). Outbreaks of norovirus in medical Settings can 

result in significant economic and social costs. Current control measures for norovirus are 

mostly based on general infection control principles. In recent centuries, the standard of 

personal hygiene accepted by all religions and cultures has been washing hands with 
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soap and water. Hand antisepsis reduces the incidence of healthcare associated infec-

tions. (Guideline for Hand Hygiene in Health-Care Settings 2002.) 

According to descriptive data, correct hand hygiene is the control pathway to block no-

rovirus transmission during a norovirus outbreak. Soap and tap water are recommended 

for at least 20 seconds after contact with a confirmed or suspected case. An experimental 

study of norovirus hand contamination found that liquid soap and water wash were supe-

rior to ethanol fungicides. For hands contaminated with feces, a high concentration of eth-

anol-based hand rubbing is recommended, rather than products containing propanol-1-ol. 

However, the inactivation of specific human norovirus by various common cleaning and 

disinfection products requires further study. (Robilotti et al. 2015, 134-164.) 

WHO guidelines on hand hygiene advise health workers to use medical gloves. The ra-

tional use of medical gloves can reduce the risk of contamination of the hands of health 

workers by blood and other body fluids, as well as the risk of transmission of pathogens. It 

is important to note that improper use of gloves increases the risk of pathogen transmis-

sion and infection. (Guideline for Hand Hygiene in Health-Care Settings 2002.) 

9.4  Environmental management 

The persistence of norovirus in the environment has been reported in a number of Set-

tings, including health care Settings, food and preparation sites. The type and use of disin-

fectant have an effect on the killing effect of virus. A solution of hypochlorite (bleach) with 

a concentration of at least 1000ppm is recommended for appropriate times as the pre-

ferred disinfectant for contaminated surfaces and objects. 

In norovirus contaminated environments, such as a patient's bathroom, desk, chair, com-

puter, and bedpan, contact surfaces that need to be disinfected. Carpets, curtains and 

clothes need to be washed and disinfected. Patients' waste requires special disposal. (Ro-

bilotti el al. 2015, 134-164. ） 

The fecal-oral route is the primary mode of transmission of norovirus. Viruses in feces or 

vomit are transmitted through food, water and environmental contamination. Because no-

rovirus can persist in the environment, complicating thorough disinfection, recurring out-

breaks of norovirus can occur. (Robilotti el al. 2015, 134-164.)  

The use of waste stabilization tanks, activated sludge, or submerged membrane bioreac-

tors can be used to remove and reduce norovirus from the sleeping system. In addition, 

insufficient chlorination has been associated with some outbreaks. Sodium bicarbonate 
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and chlorine are used to improve the safety of food production and reduce the contamina-

tion of food by viruses. In the medical environment, human-to-human transmission is the 

primary mode of transmission of norovirus, occurring between patients and staff. The 

three main strategies for preventing and controlling norovirus include staff and patient pol-

icy development, hand disinfection and appropriate environmental disinfection. In the 

event of a norovirus outbreak in a medical setting, sick health care workers will be fur-

loughed. Staff are generally prohibited from returning to work within 48 to 72 hours after 

symptoms disappear. (Robilotti el al. 2015, 134-164.) 

9.5  Food safety management 

According to The Food-borne Disease Outbreak Surveillance System (FDOSS) collected 

information from the local health departments about food borne disease outbreaks, when 

outbreaks happen in which two or more people get the same disease from the same con-

taminated food or drink. Outbreaks provide more important information about germs and 

how they are spread and from which foods, than we can easy to prevent food poisoning. 

Transmission about these viruses is basically from person to person, but most of the ex-

amples showed that NV are efficiently transmitted in food, water and contaminated envi-

ronmental surfaces. (Centers for disease control and prevention 2018.) 

During the controlling and prevention of Norovirus illness food safety management is an 

important procedure and it needs good cooperation with each team that related to food 

and snack shops and food suppliers, selling food place employees (convenience stores, 

bars, restaurants, community, etc.), provided to the nursing home, kindergarten and 

church kitchen staff, cooking family service personnel service, also including food vending 

machine company's employees, increase the awareness of the health management of 

food workers, if workers with acute gastroenteritis or concealed infections must report to 

the food safety management personnel of the unit and should be temporarily removed 

from the post and isolated. (Centers for disease control and prevention 2018.) 

In terms of preparing the food it needs well washed fruits and vegetables, high-risk foods 

should be thoroughly cooked. Sick babies and children or elderly people should be kept 

away from areas where food is handled and prepared. For facilities, equipment and envi-

ronments should be cleaned and disinfected. Cross-contamination also should be avoided 

at all process of the meal, making sure that toxic and toxic chemicals are correctly identi-

fied in non-public areas. (Rönnqvist, Aho, Mikkelä, Ranta, Tuominen, Rättö, & Maunulaa 

2014, 5408-5409).  

https://www.ncbi.nlm.nih.gov/pubmed/?term=R&%23x000f6;nnqvist%20M%5bAuthor%5d&cauthor=true&cauthor_uid=24951789
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mikkel&%23x000e4;%20A%5bAuthor%5d&cauthor=true&cauthor_uid=24951789
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ranta%20J%5bAuthor%5d&cauthor=true&cauthor_uid=24951789
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tuominen%20P%5bAuthor%5d&cauthor=true&cauthor_uid=24951789
https://www.ncbi.nlm.nih.gov/pubmed/?term=R&%23x000e4;tt&%23x000f6;%20M%5bAuthor%5d&cauthor=true&cauthor_uid=24951789
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maunula%20L%5bAuthor%5d&cauthor=true&cauthor_uid=24951789
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9.6 Health education 

Education should be promoted during outbreaks. Norovirus outbreaks can occur in a 

range of different institutional settings. Providing education to the staff members, patients, 

and visitors, for the public use media education and internet info on the TV and at the dif-

ferent place give more information about Norovirus symptoms, report all outbreaks of 

acute gastroenteritis in the appropriate local or state health departments and provide 

methods of preventing infection. (Guideline for the Prevention and Control of Norovirus 

Gastroenteritis Outbreaks in Healthcare Settings 2011). 

Giving demonstration about improved hand hygiene and surface disinfection and avoiding 

contaminated food and water that can help control and prevent on the TV and public 

places. (Aron et al. 2011). 
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10 CREATING A GOOD GUIDEBOOK 

Guidebook writing requires the author to have the ability to summarize source information, 

and to analyze independently from the information, draw conclusions, and simplify the 

most important and practical content. When the guide is written, the language must be 

concise, easy to read and maintain context consistency. Writing is also required to be 

grammatically correct, and unnecessary noun-verb combinations, and the participles over-

using should be avoided in the guide. (Lahti University of Applied Sciences Ltd 2018, 13.) 

The content of a good guide must be closely related to the topic. The content of the guide 

must ensure authenticity and accuracy. The reference must be authoritative. The structure 

of the guide should also pay attention to coherence. The structure of the full text should be 

orderly and logically reasonable. In the order of the paragraphs, prioritize the most im-

portant parts. Use paragraphs and subtitles to clearly separate each paragraph. Select 

words according to the reader using as much as possible appropriate words. And give 

reasonable guidance and advice in the guidebook: What is the purpose and significance 

of this guide? What are the benefits that users will receive? (Hyvärinen 2005, 1769-1772.) 

In addition, a good guidebook must be practical and attractive. First, the target audience 

must be identified. Then understand their special identities, including gender difference, 

race, nationality, religion, behavioral feature, civilization, comprehending capacity, and un-

derstandings of knowledge, and choose the best method to convey information to the us-

ers. Based on this information, the content and layout of the guides are organized so that 

the target audience understands and remembers the guide information, so that they will 

carry out according to the guidebook. Attractive guides should be well illustrated, usually 

using font size 8 and 12 points. The font size at least 2 points larger than the main text 

can be used to title. And choose the appropriate font Style. Besides, use high quality visu-

als and show the best visual effects for user. In the typography, using columns to make 

the text more comfortable and clearer visually and understand. (Centers for Disease Con-

trol and Prevention 2009, 1-43.) 
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11 METHODOLOGY OF GUIDEBOOK ABOUT THE PREVENTION AND CON-

TROL OF NOROVIRUS GASTROENTERITIS   GUIDE 

11.1 Data search, review and collection 

During the spring clinical practice, members of the paper team learned about the outbreak 

of norovirus in some nursing homes in Finland. We think it is necessary to improve the un-

derstanding of norovirus among nursing students in school so that norovirus can be well 

prevented and controlled in hospitals or nursing homes. Therefore, our team established 

the thesis topic of prevention and control of norovirus gastroenteritis. 

We created a practical paper. We collected data from Google scholar, PubMed and re-

lated books to collate knowledge about norovirus. We search for keywords related to the 

topic are used for data search.  

Keywords related to the topic are used for data search: 

• prevention and control of Norovirus gastroenteritis  

• nursing home 

• guidance for Norovirus gastroenteritis  

• elderly people, Norovirus outbreaks  

• a nursing student  

Organize knowledge about Noroviruses, including Norovirus findings, post-infection symp-

toms, diagnostic methods, routes of transmission, epidemiology, prevention and treat-

ment, and self-protection. 

11.2     Functional framework thesis 

We follow the principles of the Medical Education Guide to create our guide for the No-

rovirus Prevention and Control Guide. This guide will be provided free of charge to stu-

dents in the nursing profession or nurses in clinical work. They can use the electronic 

guide or print them themselves. 

Throughout the creation of the paper, we applied scientific methods, mainly PDSA (plan, 

execution, research, behavior) cycles and the model for improvement.  

The four stages of the PDSA cycle are: 

• Plan – the change to be tested or implemented 

• Do – carry out the test or change 
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• Study – based on the measurable outcomes agreed before starting out, collect 

data. Before and after the change and reflect on the impact of the change and 

what was learned 

• Act – plan the next change cycle or full implementation. (Online library of Quality, 

Service Improvement and Redesign tools Plan, Do, Study, Act (PDSA) cycles and 

the model for improvement, 1-8) 

We use the PDSA cycle to modify and refine the content of the paper. 

DATE PLAN DO STUDY ACT 

Jan-19 Started the pa-
per preparation 
work. 

Determined the 
paper team 
members, find 
the paper advi-
sor. 

Read the paper 
guide, study 
the paper crea-
tion method. 
Learn about 
the ethical re-
quirements of 
the paper. 

Think about the 
type of paper 
you are going 
to create, the 
literature re-
view 

Feb-19 We discussed 
the topic of the 
paper, asthma. 

We established 
the framework 
of the paper, 
assigned tasks, 
and began to 
search for infor-
mation. 

Considering 
from the infor-
mation we 
found, it was 
not enough to 
support us to 
create the pa-
per well. We 
felt difficult to 
create the 
paper. 

We asked the 
teacher to re-
think and cre-
ate a new pa-
per. 

Mar-19 After discus-
sion with our 
teacher, we de-
cided to 
change the 
form of the pa-
per and create 
a guide book 
for norovirus. 

We recreate 
the paper and 
assign tasks. 

We collect data 
and create pa-
pers. 

I completed the 
first part of the 
paper as 
planned, the 
background 
part of no-
rovirus. 

Apr-19 Discuss the 
progress of the 
paper and the 
parts that need 
to be modified 
with the advi-
sor. 

Modify the pa-
per frame, con-
tinue to assign 
tasks to create 
the paper. 

We collect data 
and create pa-
pers. 

We modified 
the introduction 
of the paper to 
create a sec-
tion on no-
rovirus preven-
tion and con-
trol. 
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May-19 We study other 
students' paper 
creation. 

We modify the 
framework of 
the paper, 
modify the writ-
ing of the cited 
literature, mod-
ify the writing of 
the references 

Collect meth-
ods for creating 
medical guide-
lines. 

We created 
draft guidelines 
for norovirus, 
the English ver-
sion. 

Jun-19 The paper is 
not complete 
enough and 
needs to be ex-
panded. 

We relearned 
how to create a 
medical guide 
to continue to 
supplement 
and revise the 
paper. 

We continue to 
collect data to 
complete the 
paper and ex-
amine the ethi-
cal require-
ments of the 
paper. 

We created a 
Finnish version 
of the norovirus 
guide. We sent 
the guide to the 
teacher and got 
the teacher's 
feedback. 

Jul-19 The paper is 
not complete 
enough and 
needs to be ex-
panded. 

We continue to 
revise and sup-
plement the pa-
per. 

We continue to 
collect data to 
complete the 
paper. 

We sent the 
guidelines to 
the nurse stu-
dents and got 
feedback from 
the nurse stu-
dents. 

Aug-19 Revise the pa-
per according 
to the feedback 
from teachers 
and students. 

We continue to 
revise and sup-
plement the pa-
per. 

We continue to 
collect data to 
complete the 
paper. 

We created the 
essay writing 
process sec-
tion. 

Sep-19 Complete the 
entire paper. 

We continue to 
revise and sup-
plement the pa-
per. 

Refer to paper 
guide, ethical 
principles, de-
tails modifica-
tion. 

Create the dis-
cussion section 
of the paper 
and modify the 
content of the 
guide. 

Oct-19 Finish upload-
ing the final 
version of the 
paper 

Send the paper 
to the language 
tutor for feed-
back. 

Prepare thesis 
maturity test 
and thesis de-
fense. 

The thesis is 
complete. 

 

 

11.3 Thesis ethics and reliability 

Before the thesis creation, we carefully read and discussed Ethical Recommendations for 

Thesis Writing at Universities of Applied Sciences. The goal of this rule is to help our the-
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sis writing process, promote responsible research behavior, prevent cheating in the re-

search, and improve the quality of the thesis. Meanwhile, in the process of thesis creation, 

we repeatedly use the questions of the Student's checklist in the Ethical guidelines for the-

sis work to check whether our thesis conforms to the Ethical principles. 

1. I have ascertained my possible conflicts of interest    

2. I have acquainted myself with the topic of my thesis  

3. I have, together with my supervisor, ascertained the resources required by my work   

4. I have acquainted myself with the guidelines of research ethics  

5. I have acquainted myself with the principles linked with the handling of personal infor-

mation and data protection and the instructions from my university of applied sciences.  

6. I have ascertained together with my supervisor if my thesis requires an ethical advance 

evaluation and/or research permit, and if needed, I have taken care of these  

7. I have signed the required agreements together with my supervisor and my collabora-

tive partners   

8. The authorship of my thesis and possible other publications connected with my thesis 

has been agreed upon  

9. Storage and usage rights of the materials for my thesis have been agreed upon in a 

manner accepted by all parties   

10. I have reported on the funding and other significant linkages connected with my thesis  

11. I am aware that my thesis will be examined in a plagiarism identification system  

12. I understand that my thesis is a public document  

13. I have a right to a high-quality thesis process。 

These 13 questions provide us with a simple and easy way to check. 

In the paper creation, we strictly follow Ethical Recommendations for Thesis Writing at Uni-

versities of Applied Sciences, and collect data by scientific research methods, which is in 

line with the moral standards. Our paper is ethical and honest. 
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11.4  Implementing the guide 

Based on our theoretical findings, we created an A4 size paper, two pages of three origami 

as our guide product form. We think this form is convenient to use. We tried a variety of 

colors (red, yellow, green, blue, etc.) and finally chose the title and icon of the guide in blue 

font, which can help readers read calmly. The text part uses the bold and black font, the 

text looks clearer at a glance. The guide also uses simple pictures, which are in the form of 

pictures to better understand the text and have no copyright issues. 

The language is simple and easy to understand, the overall layout is lively and comfortable, 

the color is lively and rigorous. The guidelines are designed to help students or nurses 

prevent and control norovirus in their clinical practice or work. These guidelines are for 

Finnish nursing students or nurses, and we translated them into Finnish. Due to our limited 

Finnish proficiency, we have also asked some professional teachers for help, so there may 

still be some language problems. For this, we are deeply sorry. 

 

11.5 Evaluating the guidebook 

We decided to collect feedback from our health care professional nursing teacher and 

nursing students at Lahti University of Applied Sciences. We collected feedback from 

seven different people, one of whom was a health care professional nursing teacher and 

the other six were nursing students. To appreciate participants’ privacy it was promised, 

the feedback to be destroyed when the summary had been done.  

From <Opinnäytetyön ohje ammattikorkeakoulututkinto > (Lahti University of Applied 

Sciences Ltd 2018, 13), < Millainen on toimiva potilasohje?> (Hyvärinen 2005, 1769-

1772), < Simply put a guide for creating easy-to-understand materials > (Centers for Dis-

ease Control and Prevention 2009, 1-43), we have summarized the essential elements of 

a good guidebook, and listed some relative questions. These questions mentioned the ap-

pearance, layout, font, the practicality of the guidebook, the comprehensiveness of the 

content, the correctness of the language and its ease of understanding, the simplicity and 

logic of the guide language. We emailed our guidebook and these questions to the partici-

pants, then collated the feedback from their answers. Turning to the feedback of guide-

book, almost all responses are positive. According to the feedback, the guide is not only 

concise but also including clear and comprehensive information for their needs. The para-

graphs of the guide are reasonably arranged and logical. In additions, it is educational, 

practical, and the content is well summarized. In particular, the images and layouts clearly 
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show the information that users need to know are the most important. The font size and 

color are well organized. Even if there is an international nursing student, she also can un-

derstand the content of the guidebook through pictures and simple text.  

A suggestion from a participant is that there are several medical words that are not partic-

ularly precise. Therefore, we asked the Finnish teacher at Lahti University of Applied Sci-

ences to help. She helped us modify and improve this part. Another comment was that 

they hoped the images could be more interesting and vivid. However, because most of the 

images need the author's authorization, the copyright issue for us is complicated to obtain, 

so we did not change the images. 
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12 DISCUSSION 

Worldwide, norovirus is the main reason of the gastroenteritis outbreak, this illness is 

based on the different level, type, and severity effecting and changing, at the end impacts 

and the global burden of deaths and illness to the generation to generation, across the re-

gion, countries and communities. Foodborne disease affects all ages, especially under 5 

years old children and elderly persons who are living in low-income subregions of the 

world. （ Miyagishima 2015). Norovirus is estimated to cause approximately 200,000 

deaths every year worldwide, of which 70,000 or over are among children in developing 

countries. (Lopaman et al. 2015,3).  

Norovirus infections common symptoms include  nausea, vomiting, watery diarrhea, ab-

dominal pain, and sometimes loss of taste. Other symptoms are fever, headache and 

body aches. A person usually develops gastrointestinal symptoms 12 to 48 hours after be-

ing exposed to the norovirus. Norovirus spreads easily and quickly in different ways in-

cluding contaminated food, contaminated water, contaminated surface and sick people 

(Centers for the disease control, 2018） 

As the author reported and described, outbreaks of Norovirus have been significantly in-

creasing in health care and non-health care settings in the past few years, in with this 

guidebook we help to address both health care institutions, communities and long-term 

care on preventing and controlling the transmission of Norovirus infections through an evi-

dence-based review. The guidebook also includes specific recommendations for imple-

mentation, performance measurement, and monitoring. 

The guidebook is intended for use for infection prevention staff members, physicians, 

health-care epidemiologists, health-care administrators, nurses, students, other health-

care providers, and persons who are responsible for developing, implementing, and evalu-

ating infection prevention and control programs for health-care settings. The document 

can also be used as a source for societies and organizations that wish to develop more 

implementation guidance for prevention and control of norovirus gastroenteritis outbreaks 

for health care settings. 

The guidebook created clear and comprehensive information. The document is easy to 

understand and practical. The images and layouts clearly show the most important infor-

mation and immediately attract the readers’ interest. Moreover, the font size and color are 

well organized. The language is simple and friendly, easy to understand the information. 

https://en.wikipedia.org/wiki/Nausea
https://en.wikipedia.org/wiki/Vomiting
https://en.wikipedia.org/wiki/Diarrhea
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In the future, nursing students or other health care providers can use this guidebook to get 

more useful information and educate the public to prevent and control the norovirus out-

breaks. 

 

  

 

 

 

 



25 
 

   
 

REFERENCES 

Ahmed, SM, Lopman, BA., & Levy, K. 2013. A Systematic Review and Meta-Analysis of 

the Global Seasonality of Norovirus [accessed 06 Mar. 2019]. Available at: 

https://journals.plos.org/plosone/article/fileid=10.1371/journal.pone.0075922&type=printab

le 

Albert Z, Richard G, Raphael D, Thomas S, Anthony R, & Robert M., Visualization by 

Immune Electron Microscopy of a 27-nm Particle Associated with Acute Infectious 

Nonbacterial Gastroenteritis. Virol. 1972 Nov; 10(5): 1075–1081. [accessed 13 Mar. 

2019]. Available at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC356579/ 

Ando, T., Noel, J.S. & Fankhauser, R.L. 2000. Genetic classification of "Norwalk-like 

viruses. J Infect Dis 2000, 181 Suppl 2: S336-348 

Bartsch, S.M., Lopman, B. A., Ozawa, S., & Hall, A. J., 2016, 1–16. Global Economic 

Burden of Norovirus Gastroenteritis. PLOS/ONE. April 26, 2016.  [accessed September 

2019]. Available at: https://doi.org/10.1371/journal.pone.0151219 

Ben lopman. Robert Atmar, Ralph Baric, Mary Estes,Kim Green, NIH; Roger Glass, 

NIH;Aron Hall, Miren Iturriza-Gómara, Cherry Kang, Bruce Lee, Johns Hopkins, Umesh 

Parashar, Mark Riddle, Naval  Jan Vinjé. Global Burden of Norovirus and Prospects for 

Vaccine Development. 2015. Centers for Disease Control and Prevention. [accessed 13 

April. 2019]. Available at：https://www.cdc. gov/norovirus/downloads/global-burden-

report.pdf. 

Cates, SC., Kosa, KM., Brophy, JE., Hall, AJ., & Fraser, A. 2015. Consumer education 

needed on norovirus prevention and control: Findings from a nationally representative 

survey of U.S. adults. Journal of Food Protection [accessed 01 May 2019]. Available at: 

https://search-proquest-com.aineistot.lamk.fi/docview/1658732777?accountid=16407 

Centers for Disease Control and Prevention. 2009. Simply Put A guide for creating easy-

to-understand materials [accessed 17 Sep 2019]. Available at: 

https://www.cdc.gov/healthliteracy/pdf/Simply_Put.pdf 

Centers for Disease Control and Prevention. 2018. Transmission [accessed 17 Mar 2019]. 

Available at: https://www.cdc.gov/norovirus/about/transmission.html 

Communicable Disease Network Australia. Guidelines for the public health management 

of gastroenteritis outbreaks due to norovirus or suspected viral agents in Australia. 2010. 

[accessed 23/4 April 2019]. Available at: 

https://doi.org/10.1371/journal.pone.0151219
https://www.cdc/


26 
 

   
 

https://www.health.gov.au/internet/main/publishing.nsf/Content/cda-cdna-

norovirus.htm/$File/norovirus-guidelines.pdf 

Ethical Recommendations for Thesis Writing at Universities of Applied Sciences, 

[accessed 10/4 April 2019]. Available at: 

https://www.terveyskirjasto.fi/kotisivut/tk.koti?p_artikkeli=dlk00738 

Götz, H., Ekdahl, K., Lindback, J., De JB., Hedlund, KO. & Giesecke, J. 2001. Clinical 

spectrum and transmission characteristics of infection with Norwalk‐like virus: findings 

from a large community outbreak in Sweden. Clinical Infectious Diseases [accessed 11 

Mar 2019].  Available at: https://academic.oup.com/cid/article/33/5/622/465934 

Green, K. Y. (2007). Caliciviridae: The noroviruses. In H. P. M. Knipe D.M. (Ed.), Fields 

Virology (5th edn., pp. 949–979). Philadelphia: Lippincott, Williams & Wilkins. 

Guideline for Hand Hygiene in Health-Care Settings， October 25, 2002 / Vol. 51 / No. 

RR-16. [accessed 9 Apr. 2019] Available at: 

https://reppu.lamk.fi/pluginfile.php/1040267/mod_resource/content/1/WHO%20Guidelines.

pdf 

Haill, CF., Newell, P., Ford, C., Whitley, M., Cox, J., Wallis, M., Best, R. & Jenks, PJ. 

2012. Compartmentalization of wards to cohort symptomatic patients at the beginning and 

end of norovirus outbreaks. The Journal of hospital infection. 82(1). September 2012. 30-

35. 

Hall, AJ., Wikswo, ME., Manikonda, K., Roberts, VA., Yoder, JS., & Gould LH. 2013, 

1305-1309. Acute gastroenteritis surveillance through the National Outbreak Reporting 

System, United States. Emerg Infect Dis [accessed 13 Mar 2019]. Available at: 

https://www.cdc.gov/eid/article/19/8/13-0482_article 

Harris, JP., Edmunds, WJ., Pebody, R., Brown, DW. & Lopman, BA. 2008. Deaths from 

norovirus among the elderly, England and Wales. Emerg Infect Dis Oct 2008, 1546–1552. 

Hyvärinen, R. 2005. Millainen on toimiva potilasohje? Duodecim 2005 [accessed 15 Sep 

2019]. Available at: http://www.terveyskirjasto.fi/xmedia/duo/duo95167.pdf 

Kaplan, JE., Feldman, R., Campbell, D. S., Lookabaugh, C., & Gary, G. W. 1982, 1329-

1332. The frequency of a Norwalk-like pattern of illness in outbreaks of acute 

gastroenteritis. American Journal of Public Health. [accessed 15 Apr 2019]. Available at: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1650540/ 



27 
 

   
 

Kazuaki Miyagishima. the WHO Estimates of the Global Burden of Foodborne Diseases. 

2015. the World Health Organization. [accessed 23 September 2019]. Available at: 

https://apps.who.int/iris/bitstream/handle/10665/199350/9789241565165_eng.pdf 

Laetitia, B., Rémi, C., Allison, V., Nathalie, T., Marc, V., Yves, L., Julie, J. & Caroline, D. 

2015. Detection and Quantification of Airborne Norovirus During Outbreaks in Healthcare 

Facilities.  Clinical Infectious Diseases. 61(3) 1 August 2015, 299–304. 

Lahti University of Applied Sciences Ltd. 2018. OPINNÄYTETYÖN OHJE 

AMMATTIKORKEAKOULUTUTKINTO [accessed 13 Sep 2019]. Available at: 

https://lut.sharepoint.com/sites/lamk/intranet/Dokumentit%20%20Ohje/Opinn%C3%A4ytet

y%C3%B6n%20(AMK)%20ohje.pdf 

Lai, CC., Wang, YH., Wu, CY., Hung, CH., Jiang, D. & Wu, FT. 2012. A Norovirus 

outbreak in a nursing home: Norovirus shedding time associated with age. Journal of 

clinical virology: the official publication of the Pan American Society for Clinical Virology. 

56(2), November 2012. 96-101. 

L'Homme, Y., Sansregret, R., Plante, E., Lamontagne, M., Ouardani, M., Lacroix, G. & 

Simard, C. 2009. Genomic characterization of swine caliciviruses representing a new ge-

nus of Caliciviridae. Virus genes 2009, 39(1):66-75. 

Maccannell, T., Umscheid, CA., Agarwal. RK., Lee, I., Kuntz, Z. & Stevenson, KB. 2011. 

Guideline for the prevention and control of norovirus gastroenteritis outbreaks in 

healthcare settings. Centers for Disease Control and Prevention [accessed 6 April 2019]. 

Available at: https://www.cdc.gov/infectioncontrol/pdf/guidelines/norovirus-guidelines.pdf  

Mikkelsen, J., Reime, MH. & Harris, AK. 2008. Nursing students’ learning of managing 

cross infections scenario-based simulation training versus study groups. Nurse Education 

Today. 28 (6), August 2008. 664-671. 

Martyn D. Kirk, Sara M. Pires. Robert E. Black, Marisa Caipo, John A. Crump, Brecht 

Devleesschauwer, Dörte Döpfer, Aamir Fazil, Christa L. Fischer-Walker, Tine Hald, Aron 

J. Hall, Karen H. Keddy, Robin J. Lake, Claudio F. Lanata, Paul R. Torgerson, Arie H. 

Havelaar, Frederick J. Angulo.  2015. World Health Organization Estimates of the Global 

and Regional Disease Burden of 22 Foodborne Bacterial, Protozoal, and Viral Diseases, 

2010: A Data Synthesis. [accessed 15 May. 2019]. Available at：

https://doi.org/10.1371/journal.pmed.1001921 

Rönnqvist,M., Aho, E., Mikkelä, A., Ranta, J., Tuominen, B., Rättö, M., & Maunulaa, L. 

2014, 5408-5409. Norovirus Transmission between Hands, Gloves, Utensils, and Fresh 

https://doi.org/10.1371/journal.pmed.1001921
https://www.ncbi.nlm.nih.gov/pubmed/?term=R&%23x000f6;nnqvist%20M%5bAuthor%5d&cauthor=true&cauthor_uid=24951789
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aho%20E%5bAuthor%5d&cauthor=true&cauthor_uid=24951789
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mikkel&%23x000e4;%20A%5bAuthor%5d&cauthor=true&cauthor_uid=24951789
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ranta%20J%5bAuthor%5d&cauthor=true&cauthor_uid=24951789
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tuominen%20P%5bAuthor%5d&cauthor=true&cauthor_uid=24951789
https://www.ncbi.nlm.nih.gov/pubmed/?term=R&%23x000e4;tt&%23x000f6;%20M%5bAuthor%5d&cauthor=true&cauthor_uid=24951789
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maunula%20L%5bAuthor%5d&cauthor=true&cauthor_uid=24951789


28 
 

   
 

Produce during Simulated Food Handling. American Society for Microbiology.  [accessed 

12 Mar. 2019]. Available at：https://aem.asm.org/content/80/17/5403.full 

National Collaborating Centre for Infectious Diseases, 2018. Canada. [accessed 12 Mar. 

2019] Available at: https://nccid.ca/about-nccid/ 

Occupational Safety and Health authority in Finland. 2019. Personal protective equipment 

at work [accessed 8 May 2019]. Available at: https://www.tyosuojelu.fi/web/en/working-

conditions/personal-protective-equipment 

Office of Public Health. 2010. Guidelines for the Control of a Suspected or Confirmed 

Outbreak of Viral Gastroenteritis in a Long-term Care Facility. Infectious Disease 

Epidemiology Section [accessed 6 Mar 2019]. Available at: 

http://ldh.la.gov/assets/oph/Center-PHCH/Center-CH/infectious-

epi/EpiManual/NorovirusLTCF.pdf 

Okada, S., Sekine, S., Ando, T., Hayashi, Y., Murao, M., Yabuuchi, K., Miki, T. & Ohashi, 

M. 1990. Antigenic characterization of small, round-structured viruses by immune electron 

microscopy. Journal of clinical microbiology, 28(6):1244-1248 

Online library of Quality, Service Improvement and Redesign tools Plan, Do, Study, Act 

(PDSA) cycles and the model for improvement, 1-8. [accessed 8 Aug 2019]. Available at: 

https://improvement.nhs.uk/resources/pdsa-cycles/ 

Petrignani, M., Beek, J., Borsboom, G., Richardus, J.H. & Koopmans, M.  2014. Norovirus 

introduction routes into nursing homes and risk factors for spread: a systematic review 

and meta-analysis of observational studies. Journal of Hospital Infection. Vol.89 2015 

[accessed 02 Mar 2019]. Available at: 

https://www.journalofhospitalinfection.com/article/S0195-6701(14)00388-0/pdf 

Robilotti E, Deresinski S, Pinsky BA. 2015. Norovirus. Clin Microbiol Rev  

28:134 –164.[Accessed 12 May. 2019]. Available at： 

 doi:10.1128/CMR.00075-14. 

Schwartz,S., Vergoulidou, M., Schreier, E., Loddenkemper, C., Reinwald, M., Schmidt, M., 

Flegel, W. A., Thiel, E. & Schneider, T. 2011. Norovirus gastroenteritis causes severe and 

lethal complications after chemotherapy and hematopoietic stem cell transplantation. 

Blood journal. Vol.117, June 2011 [accessed 11 Mar 2019]. Available at: 

http://www.bloodjournal.org/content/bloodjournal/117/22/5850.full.pdf 

https://aem.asm.org/content/80/17/5403.full


29 
 

   
 

Siebenga, JJ., Beersma, MC., Vennema, H., Biezen, PV., Hartwig, NJ. & Koopmans, M. 

2008. High Prevalence of Prolonged Norovirus Shedding and Illness among Hospitalized 

Patients: A Model for In Vivo Molecular Evolution. The Journal of Infectious Diseases. 

198(7), 1 October 2008, 994–1001. 

Simmons, K., Gambhir, M., Leon, J. & Lopman, B. 2013. Duration of immunity to norovirus 

gastroenteritis. Emerg Infect Dis. 19(8), 1260-1267. 

Taranisia MacCannell; Craig A. Umscheid; Rajender K. Agarwal; Ingi Lee; Gretchen 

Kuntz; Kurt B. Stevenson, and the Healthcare Infection Control Practices Advisory 

Committee (HICPAC). GUIDELINE FOR THE PREVENTION AND CONTROL OF 

NOROVIRUS. 2011. Centers for Disease Control and Prevention.  [accessed 25, 

September. 2019]. Available at： 

https://www.cdc.gov/infectioncontrol/guidelines/norovirus/ 

Tominari, S., Shimamoto, Y., Taniguchi, M., Taniguchi, T. & Shirasaka, T. 2011. 

Prolonged Norovirus Shedding for More than Three Months in Two HIV-infected Patients: 

Two Case Reports. Japanese Journal of Environmental Infection. 26(4), 249-252. 

Trivedi, TK., DeSalvo, T., Lee, L., Palumbo, A., Moll, M., Curns. A., Hall, AJ., Patel, M., 

Parashar, UD., & Lopman, BA. 2012. Hospitalizations and Mortality Associated with 

Norovirus Outbreaks in Nursing Homes, 2009-2010.  JAMA. 2012;308(16). [accessed 11 

Mar 2019]. Available at: https://jamanetwork.com/journals/jama/fullarticle/1380392 

Vinjé, J. 2015, 373-381. Advances in Laboratory Methods for Detection and Typing of 

Norovirus. Journal of Clinical Microbiology. February 2015 Volume 53 Number 2. 

[accessed 13 Mar. 2019]. Available at: https://jcm.asm.org/content/jcm/53/2/373.full.pdf 

Yingxin Chen, Aron J Hall  and Martyn D Kirk. Norovirus Disease in Older Adults Living in 

Long-Term Care Facilities: Strategies for Management. 2017.26-33. PubMed Central 

(PMC) site. [accessed 25 Apr. 2019]. Available at: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5709813/#idm140284294710240title 

Zingg, W., Colombo, C., Jucker, T., Bossart, W. & Rue, C. 2005. Impact of an Outbreak of 

Norovirus Infection on Hospital Resources. Infection Control & Hospital Epidemiology. 26 

(3), March 2005. 263-267. 

 

 

 

 

https://www.cdc.gov/infectioncontrol/guidelines/norovirus/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20Y%5bAuthor%5d&cauthor=true&cauthor_uid=29204334
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hall%20AJ%5bAuthor%5d&cauthor=true&cauthor_uid=29204334
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kirk%20MD%5bAuthor%5d&cauthor=true&cauthor_uid=29204334
https://euc-word-edit.officeapps.live.com/we/wordeditorframe.aspx?ui=zh%2DCN&rs=en%2DUS&wopisrc=https%3A%2F%2Flut-my.sharepoint.com%2Fpersonal%2Fna_wei_student_lamk_fi%2F_vti_bin%2Fwopi.ashx%2Ffiles%2F9882c78be7504c9b89f85347cbcf641c&wdenableroaming=1&mscc=1&wdodb=1&hid=31A0089F-F0D2-1000-F53C-0FFADFCCFBA8&wdorigin=AuthPrompt&jsapi=1&newsession=1&corrid=d886e3d5-2142-4381-baaa-5f81bd205ffa&usid=d886e3d5-2142-4381-baaa-5f81bd205ffa&instantedit=1&wopicomplete=1&wdredirectionreason=Unified_SingleFlushFallback#idm140284294710240title


30 
 

   
 

APPENDICES 

 

 



31 
 

   
 

 

 


