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April 22, 2015

21st Century Quarantine: 
North Carolina’s Experience with 
Measles and Ebola

Evelyn M. Foust, CPM, MPH
Head, Communicable Disease Branch

Kristin M. Sullivan, MPH
Vaccine-Preventable Disease Epidemiologist, Communicable Disease Branch

Objectives

1. Review basis for use of control measures as a 
public health response

2. Identify and describe two recent events in North 
Carolina in which quarantine was utilized
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Control Measures in NC

� Communicable disease control measures established 
in law

� NC Administrative Code

� CDC guidelines incorporated by reference

� All persons required to comply

‘Reasonable and effective’

� Public health officials must consider the gravity of 
the public health risk, the mode of transmission, the 
potential outcomes of possible containment methods, 
and the least restrictive means of containment.

Pope et al. Protecting Civil Liberties During Quarantine and Isolation in Public 
Health Emergencies. Law Practice Today; April, 2011.
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Considerations for Quarantine

� Public Health

� Ethical

� Political

� Economic

� Practical

� Other

Tips of the Trade

� Review the laws/rules

� Review the science/control measures

� Prepare partners in advance

� Scan the environment

� Develop a communications plan

� Consult with subject matter experts
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Control Measures

Control Measures

� Individuals

�Isolation/Exclusion

�Medical tests or treatments

�Vaccination

�Post-exposure prophylaxis

�Quarantine
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Control Measures

�Communities
�Social distancing

�Cancellation of public events

�School or day care closure

�Environments
�Quarantine

�Food recall

�Restaurant closure

Continuum of Control Measures

Passive 
monitoring

Active 
monitoring 
without 
activity 

restriction

Active 
monitoring 

with 
activity 

restriction

Working 
quarantine

Focused 
measures 
to increase 

social 
distance

Community
-wide 

measures 
to increase 

social 
distance

Widespread 
community 
quarantine, 
including 
“Cordon 
Sanitaire”
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Is Quarantine Justified?

� Is the public’s health endangered?

� What is the gravity of that risk?

� Have all other reasonable means of controlling 
disease been exhausted?

� Do other less restrictive alternatives exist? 

Will Quarantine be Effective?

� Disease Transmission

� What is the mode of transmission?

� Is it easily transmitted?

� Is it transmitted in the early (presymptomatic) stage?

� Population: Is the population susceptible?

� Exposed Persons

� Can they be rapidly identified?

� Will they comply?



4/21/2015

7

2013 Measles Outbreak

Measles

� Highly contagious viral illness

� Transmission by respiratory droplets or airborne 

� Incubation period from exposure to:

� Prodrome (respiratory symptoms): 10-12 days 

� Rash: ~14 days (range, 7 – 18 days)

� Infectious period: 4 days before to 4 days after 
rash onset

� Highly-effective vaccine available (MMR)
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Measles

Images from Public Health Image Library (PHIL)

Measles Cases Reported in NC, 
1987- 2012
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The Village

� Rural Hare Krishna community

� 25 resident families

� No specific religious belief discouraging 
immunization 

Images: http://www.prabhupadavillage.com/

Measles Quarantine Guidance

� APHA –
� “Quarantine: Usually impractical”

� CDC –
� “…the spread of the disease can be limited with… 

quarantine of susceptible contacts…”

� “…quarantine has helped to contain the spread of the 
disease to the surrounding community.”

� “Imposing quarantine measures for outbreak control is 
both difficult and disruptive to schools and other 
institutions.”
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Is Quarantine Justified?

� Is the public’s health endangered?

� What is the gravity of that risk?

� Have all other reasonable means of controlling 
disease been exhausted?

� Do other less restrictive alternatives exist? 

Will Quarantine be Effective?

� Disease Transmission

� What is the mode of transmission?

� Is it easily transmitted?

� Is it transmitted in the early (presymptomatic) stage?

� Is the population susceptible?

� Exposed Persons

� Can they be rapidly identified?

� Will they comply?
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Control Strategies

Cases/ 
Suspected 

Cases

Isolate & 
Confirm 

Diagnosis

Contacts

Persons 
receiving PEP 
within 72 hrs. 

Symptomatic Asymptomatic

Susceptible

Persons 
unable to 

receive PEP

High-risk 
persons 

receiving IG

Monitor for 
symptoms

Quarantine

Immune

Distribution of measures
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Written Orders Preferred

Model Quarantine Order



4/21/2015

13

Model Quarantine Order

Model Voluntary Quarantine Order
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4/14: Public 

Health  Notified

Stokes County Cases (13)

Orange County Cases (8)

Out of State Case (1)

Forsyth County Case (1)

Males - 14 (61%)

Females - 9 (39%)

Median age: 14 yrs

Range: 1 yr - 59 yrs

3/26: Source Case 

Returns From India

4/23: Pediatric 

Practice Exposure
4/13: Community  Festival

Number of Measles Cases by Date of Rash 
Onset (n=23)

Timeline of Quarantine, Illness and 
Isolation
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Ebola

Photo: CDC PHIL

Note

Epidemiologic risk factors and monitoring and movement guidance of 
persons with potential Ebola exposure are presented to illustrate the 
evolution of the guidance and does not reflect current guidance.

� Current CDC information can be found at:
� Interim U.S. Guidance for Monitoring and Movement of Persons with 

Potential Ebola Virus Exposure 
(http://www.cdc.gov/vhf/ebola/exposure/monitoring-and-movement-
of-persons-with-exposure.html)

� Epidemiologic Risk Factors to Consider when Evaluating a Person for 
Exposure to Ebola Virus (http://www.cdc.gov/vhf/ebola/exposure/risk-
factors-when-evaluating-person-for-exposure.html)

� Current NC information can be found at: 
http://www.ncdhhs.gov/ebola/
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Ebola: Signs and Symptoms

� Initial: Fever, chills, myalgias, malaise, anorexia

� After 5 days: GI symptoms, such as nausea, 
vomiting, watery diarrhea, abdominal pain

� Hemorrhagic symptoms in 18% of cases

� Non-fatal cases typically improve 6–11 days after 
symptoms onset

� Fatality rates of 70% have been historically 
reported in rural Africa

Adapted from ‘CDC Slides for Healthcare Workers’

Ebola

� Human-to-human transmission: 
� Direct contact with blood or body fluids
� Sharps injury with contaminated needle or other sharp
� Direct contact with the corpse of a person who died of EVD
� Indirect contact with blood or body fluids via a 

contaminated object 

� Incubation Period: 8-10 days (range: 2-21days)
� Infectious Period: onset of symptoms through as long as 

virus detectable

� Treatment: Supportive only
� Vaccine: None
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2014 Ebola Outbreak
Reported Cases (Suspected, Probable, and Confirmed) in Guinea, Liberia, 

and Sierra Leone

This graph shows the total reported cases (suspected, probable, and confirmed) in Guinea, Liberia, and Sierra Leone 

provided in WHO situation reports beginning on March 25, 2014 through the most recent situation report on April 1, 

2015.

34

3/23:

Outbreak 

Reported 

in Guinea

3/29:

Liberia

5/25:

Sierra 

Leone 7/27:

Nigeria

7/22-23:

Two 

Americans Ill 

in Liberia

August 1, 2014

� Communicable Disease Branch notified of return of 
missionaries from Ebola-affected areas

� Healthcare workers from ETC where US HCWs 

became ill 

� Family member of lab-confirmed case
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Risk Factors

Defined in 8/8 CDC Case Definition:

� Contact with blood or body fluids of a suspected or 
known case; OR

� Residence in – or travel to – an area where 
transmission is active; OR

� Direct handing of bats, rodents or primates from 
endemic area.

Is Quarantine Justified?

� Is the public’s health endangered?

� What is the gravity of that risk?

� Have all other reasonable means of controlling 
disease been exhausted?

� Do other less restrictive alternatives exist? 



4/21/2015

19

Will Quarantine be Effective?

� Disease Transmission

� What is the mode of transmission?

� Is it easily transmitted?

� Is it transmitted in the early (presymptomatic) stage?

� Is the population susceptible?

� Exposed Persons

� Can they be rapidly identified?

� Will they comply?

8/7: Interim NC Quarantine Strategy

� Applied to: Health Care workers (HCWs) and other 
persons determined to have had contact with a 
confirmed case of Ebola

NORTH CAROLINA

RISK

PUBLIC HEALTH ACTION

MONITORING
RESTRICTED
PUBLIC ACTIVITY

RESTRICTED 
TRAVEL

Contact with 
a confirmed 
case

Active monitoring twice 
daily by LHD

Yes (quarantined) Yes (quarantined)
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CDC Guidance for Monitoring and Movement of 
Persons with EVD Exposure (“M&M Guidance”)

� First version issued 8/8

CDC

RISK LEVEL

PUBLIC HEALTH ACTION

MONITORING
RESTRICTED
PUBLIC ACTIVITY

RESTRICTED 
TRAVEL

HIGH & 
LOW

• …by public health 
authority

• twice-daily self 
monitoring

None

• No commercial 
conveyance 

• Local public travel in 
consultation with LHD

• Timely access to 
care

NO 
KNOWN

Self-monitor None None

8/14: Interim Quarantine Strategy

� Applied to: Persons determined to have had contact with a 
suspected or confirmed case of Ebola

NORTH CAROLINA

RISK LEVEL

PUBLIC HEALTH ACTION

MONITORING
RESTRICTED
PUBLIC ACTIVITY

RESTRICTED 
TRAVEL

HIGH
Active monitoring twice 
daily by LHD

Yes (Quarantine) Yes (Quarantine)

LOW
Active monitoring twice 
daily by LHD

None None
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8/14: Program Alert 8 (M&M 
Guidance)

� Applied to: Persons determined to have been in affected 
country in past 21 days

NORTH CAROLINA

RISK LEVEL

PUBLIC HEALTH ACTION

MONITORING
RESTRICTED
PUBLIC ACTIVITY

RESTRICTED 
TRAVEL

HIGH
Active monitoring twice 
daily by LHD

Yes (Quarantine) Yes (Quarantine)

LOW
Active monitoring twice 
daily by LHD

None None

NO 
KNOWN

Self-monitoring None None

8/22: CDC M&M Guidance

� HCW caring for patients with PPE now ‘no known 
exposure’

� “At this time, CDC is not recommending that 
asymptomatic contacts of EVD patients be 
quarantined, either in facilities or at home.”
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8/25: NC M&M Guidance

NORTH CAROLINA

RISK LEVEL

PUBLIC HEALTH ACTION

MONITORING RESTRICTED PUBLIC 
ACTIVITY

RESTRICTED TRAVEL

HIGH & 
LOW

Active monitoring twice 
daily by LHD

None None

NO 
KNOWN

Self-monitoring None None

Ebola in the United States, 2014

September 2014

Medical Aid Worker
October 24, 2014 

U.S. Index Case 
September  30, 2014  

October 2014

Healthcare Worker 1
October  10, 2014  

Healthcare Worker 2
October  15, 2014 

November 2014

10/11: Enhanced entry screening
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Interim Guidance for Monitoring and 
Movement of Persons with EVD Exposure

� CDC has created guidance for monitoring people exposed 
to Ebola virus but without symptoms

www.cdc.gov/vhf/ebola/hcp/monitoring-and-movement-of-persons-with-exposure.html

RISK LEVEL PUBLIC HEALTH ACTION

Monitoring Restricted 

Public Activities

Restricted 

Travel

HIGH risk Direct Active Monitoring Yes Yes

SOME risk Direct Active Monitoring 
Case-by-case 

assessment 

Case-by-case 

assessment 

LOW risk

Active Monitoring 

for some; 

Direct Active Monitoring 

for others 

No No

NO risk No No No

As of 10/27/14

http://www.cdc.gov/phlp/publications/topic/ebola.html
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Control Measures Template

Control Measures Template
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Summary

� Before an event:

� Know your community

� Know the laws

� Review the science

� Establish partnerships

� During an event:

� Assess your environment

� After an event:

� Identify deficiencies
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