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Objectives 

Epidemiological Perspectives
– Basic epidemiology of norovirus

– Disease burden in the nation and Washoe County 

– Role of norovirus in outbreaks

– 2015 norovirus outbreaks in Washoe County

– The role of electronic data provided by Washoe County School 
District in outbreak investigations in public schools

– Prevention and control measures 

Environmental Perspectives
– The role of environmental health in a school outbreak

Q & A



Noroviruses

1. Belong to the genus Norovirus,

and the family Caliciviridae

2. A group of related, single-

stranded RNA, non-enveloped 

viruses. 

3. Formerly known as Norwalk-like 

viruses (NLV) as the first of 

these outbreaks occurred in 

1968 among school children in 

Norwalk, Ohio. 

4. Cause acute gastroenteritis 

(AGE) in humans. 

5. Within the Caliciviridae family , 

sapovirus can also cause AGE. 



Clinical Disease

Incubation period: 12-48 hours

Acute-onset vomiting and/or diarrhea

– Watery, non-bloody stools

– Abdominal cramps, nausea, low-grade fever 

– Vomiting Larry video https://www.youtube.com/watch?v=sLDSNvQjXe8

Most recover after 12-72 hours

– 10% seek medical attention; some require hospitalization and fluid 

therapy

– More severe illness and death possible in elderly and those with other 

illnesses

30% of infections are asymptomatic. 

https://www.youtube.com/watch?v=sLDSNvQjXe8
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Disease Burden in 

Washoe County (1)
Not reportable for sporadic cases

– Norovirus incidence estimate in Washoe 

County: 

19,000 (using UK estimate) per year 

29,300 (using US estimate) per year



Disease Burden in 

Washoe County (2)



Disease Burden in 

Washoe County (3)



Highlights of Norovirus Outbreaks 

in Washoe County in 2015
In the Fall of 2015, 24 gastrointestinal (GI) illness outbreaks were 

reported between 9/14/15-12/4/15.

– 19 public schools 

– 1 chart school

– 4 child cares 

Total # illnesses: 2184 (not including last two schools)

– Total student: 2071 Attack rate: 2071/12760 = 16.2% (95 % of total illness)

– Total staff: 113, Attack rate: 113/1279 = 8.9%

– Total attack rate: 2184/14039 = 15.6% 

Etiology: norovirus GII

Duration (in days) of outbreak 

– Median: 40 days (8 days – 81 days)



School’s Challenges 

What to be reported

When to report 

– One school nurse oversees several schools

– Not sure about baseline



What to Report

Pertinent information to obtain for outbreak 

investigations

• Predominant symptoms 

• Number of ill students and denominators

• Number of ill staff and denominators

• Affected classrooms

• First day of increased illness

• Group activities (picnic, birthday party, sports, etc.)

• Have any of the children been seen by their doctor? 

• Are there any hospitalized cases?

• Public vomiting incidence (PVI) occurrence 



Using Electronic Data to Manage 

Outbreaks

Health clinic visit & call-in illness 

– Name based 

– Must be reported by law 

School Absenteeism Monitoring System (SAMS) 



SAMS

School Absenteeism Monitoring System

– Medical reason related absences such as 

MED, HCP

– Daily transfer and automated analyses

– All schools

– Secondary use of student attendance records

– Automated systems

– Non-identifiable 

– Since 2007, stable since 2009



Why SAMS? 

Early detect naturally occurring disease 

outbreaks

– Gastroenteritis

– Influenza like illness

Provide early prevention and control 

measures







Baseline Project

Baseline of medical absenteeism by 

individual school

Baseline of health clinic visits by individual 

school 



Baseline Project 

Examples



Prevention and Control 

Early detection and report

Timely implementation of control 

measures

– Strict handwashing (20 seconds, soap and 

water) 

– Exclusion policy (72 hours after the last 

symptom resolves) (under re-evaluation)

– Correct environmental cleaning and 

disinfecting
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Purpose and Objectives

Enhance understanding of how Environmental 

Health (EH) fits within the school outbreak 

response effort

Describe the partnership between EH, the 

Communicable Disease (CD) program, and 

WCSD

Discuss the challenges involved in investigating 

a school outbreak  

Discuss prevention and control measures during 

a Norovirus outbreak



Role of EH in Schools on 

a Routine Basis

103 schools (including charter schools) plus 

school cafeterias within WCSD are inspected by 

EH staff twice per year 

Focus areas of a routine school inspection 

include:
o Building Exterior

o Building Interior

o Plumbing 

o Classrooms

o Laboratories, Drafting Rooms, and Industrial/Vocational 

Arts

o Cafeteria Inspections



Shift in Focus to Risk Based 

Inspections

With enhanced disease surveillance 

capabilities and increased knowledge of 

disease transmission, the focus of EH 

inspections has become more risk based.  

Whether inspecting a restaurant, 

hotel/motel, child care or school, 

inspectors are focusing on disease 

prevention.



Shift in Focus to Risk Based 

Inspections

As a result, EH inspectors are starting to ask the 

following questions during routine school 

inspections:

o What is the protocol or SOP for school staff to clean up 

Public Vomiting Incident (PVI’s)?

o How are sick beds in the school clinics being cleaned and 

disinfected?

o Who performs these tasks, nurses or custodial staff?

o Are protocols consistent among staff and schools?

o What disinfectant is used and is the disinfectant in use 

effective against Norovirus?



The Role of Environmental Health 

During a School Outbreak

EH is usually notified by EPI Staff of an outbreak 

within a school

Upon learning of an outbreak, the area inspector 

is notified of outbreak in case a site visit is 

needed

Types of outbreaks often seen within schools
o Norovirus or GI Outbreak

o Influenza Like Illness (ILI)

For this presentation we are going to focus on 

Norovirus or GI outbreaks



Control Measures and 

Prevention 
Review Viral Gastroenteritis Outbreak 
Guidelines (refer to provided handout) with 
school staff

o Exclusion  

o Hand washing

o Cleaning and disinfecting procedures

o Verify that disinfectant is EPA approved and 
effective against Norovirus. It is also very important 
to review the contact time of the chemical being 
used. Approval is required from WCHD prior to use



Control Measures and 

Prevention
The importance of hand washing vs. the use of 

hand sanitizers.

The efficacy of alcohol-based and other hand 

sanitizers against norovirus remains 

controversial, with mixed evidence depending on 

the product formulation and evaluation 

methodology.

Hand hygiene using soap and water for 20 

seconds is the single most important method.



Control Measures and 

Prevention
http://abcnews.go.com/GMA/video/classro

om-experiment-reveals-quickly-germs-

spread-26755003

http://abcnews.go.com/GMA/video/classroom-experiment-reveals-quickly-germs-spread-26755003


Control Measures and 

Prevention 
Provide guidance on proper clean-up 

procedures for PVI
o Isolate area where vomiting occurred (25 feet 

surrounding the location of the incident)

o Carpeted areas must be steam cleaned at 170 

degrees F minimum



Control Measures and 

Prevention 

– Meet with custodial staff and conduct walk-

through of school to discuss high touch areas 

that need to be cleaned and disinfected     
o If you can touch it, it needs to be cleaned and 

disinfected!!!!!

o High touch areas should be disinfected multiple times 

throughout the day and deep cleaning/disinfecting of 

entire facility at least once daily.



Control Measures and 

Prevention
Meet with cafeteria staff 

o Check for ill food handlers

o 72 hour exclusion after symptoms stop

o Emphasize importance of good hand 

washing/mandatory glove use

o Reinforce safe food handling practices

o Ensure that cafeteria area is being properly 

cleaned and disinfected

o Prudent use of student helpers



Challenges

Hard for EH to obtain stool samples from 
ill children to help identify cause of 
outbreak

72 hour exclusion for ill students and 
employees is not always enforced

Guidance on infection control measures 
doesn’t make it to teachers, bus drivers 
and other front line staff within the school

Importance of handwashing vs. hand 
sanitizers 



Challenges

Teachers not allowing custodial staff to 

clean and disinfect classrooms during 

recess.

Staff purchasing their own cleaning 

chemicals to use in the clinic that are not 

effective against Norovirus.

Staffing shortages for custodial staff, not 

able to properly clean and disinfect 

according to GI Illness guidelines.



Challenges

Inconsistent application of disinfectants 
and inconsistent cleaning/disinfectant 
practices among schools

o Due to staffing resources, the long contact time (10 
mins) of disinfectants being used is not always 
followed

o Unsure if disinfectant is effective against Norovirus 

Identified  inconsistencies among  EH 
school inspections

o Checking school cleaning and disinfecting procedures

o Verifying that disinfectant is an effective virucide



How do we overcome these 

challenges?

Pre-outbreak planning meetings with all 

partners involved

Keep the lines of communication open 

during an outbreak

Education for parents during an outbreak 

(especially about importance of 72 hour 

exclusion)

After action meetings to discuss pros and 

cons 



The Role of Environmental Health 

During a School Outbreak

Questions?
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