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Investigate Problems. Prevent Problems.
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Problem
Cause Mapping is a Root Cause Analysis method that captures basic 
cause-and-effect relationships supported with evidence.
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AnalysisStep 2.

SolutionsStep 3.

Cause Mapping

What's the 
Problem?

Why did it 
happen?

What will be 
done?
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Potential to 
impact cruise 
ship schedule

Production/ 
Schedule Goal 

Impacted

Unpleasant 
cruise 

experience for 
some 

Customer 
Service Goal 

Impacted

Negative 
publicity for 

cruise company

Customer 
Service Goal 

Impacted

Cost of financial 
compensation 
for passengers

Economic Goal 
Impacted

Investigation Investigation 
into cause of 

outbreak 
performed

Labor/ Time 
Goal Impacted

Additional 
cleaning of 
cruise ship 

needed

Labor/ Time 
Goal Impacted

~680 
passengers and 

crew fell ill

Safety Goal 
Impacted

Sickened by
norovirus Outbreak of a

Outbreak of
norovirus on 
cruise ship

Norovirus is 
extremely 
contagious

Cruise ships are 
confined spaces

Outbreaks are 
usually worst in 

combined 
spaces

Stomach 
cramps, 

vomiting and 
diarrhea

Norovirus was 
brought onboard 

cruise ship

?

Norovirus is 
very common 

virus

Peak season for 
norovirus

Evidence: Investigators 
have been unable to locate 
the initial source of the 
outbreak.

Can be spread 
multiple ways

Can be spread
by contact with 
infected person

Can be spread 
by contaminated 

food or water

Can be spread 
by touching 

contaminated 
surfaces
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Difficult to 
isolate sick 
individuals

Many potential 
victims in close 

proximity
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CDC 
investigates  
outbreaks on 
cruise ships

Sanitizing ship
can help kill 
norovirus

Cruise ship had 
another cruise 

scheduled

The latest of 
several cruise 
ships issues in 
last few years

Sick passengers Sick passengers 
made national 

headlines
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Part of Vessel 
Sanitation 
Program

CDC works to 
control 

communicable
diseases

Evidence: The Vessel Sanitation Program 
at the Centers for Disease Control and 
Prevention assists the cruise ship industry 
to prevent and control the introduction, 
transmission, and spread of 
gastrointestinal  illnesses on cruise ships.
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What Problem(s) Norovirus outbreak on cruise ship
When Date Returned to port January 29, 2014

Different, unusual, unique ??
Where Facility, site Royal Caribbean ship Explorer of the Seas

Task being performed Standard cruise 
Impact to the Goals

Safety ~680 passengers and crew fell ill
Unpleasant cruise experience for some
Negative publicity for cruise company

Economic Cost of financial compensation for passengers
Production/ Schedule Potential to impact cruise ship schedule

Investigation into cause of outbreak performed
Additional cleaning of cruise ship needed

Customer Service

Labor/ Time

AND

AND

A norovirus outbreak on Royal Caribbean’s Explorer of the Seas 
sickened nearly 700 hundred people during a cruise that ended on 
January 29, 2014.  Noroviruses are extremely unpleasant and cause 
extreme stomach cramps, vomiting and diarrhea.  According to the 
Centers for Disease Control and Prevention there have been 56 
gastrointestinal outbreaks on cruise ships in the past five years, but this 
outbreak is notable because it was one of the largest in 20 years.

The cruise ship did have a plan in place to help 
mitigate any outbreaks and the number of ill 
passengers was decreasing by the time the 
ship returned to port.  Sick passengers were 
isolated to their cabins and crew increased 
cleaning and sanitation of the ship during the 
cruise.  The ship was also given an especially 
thorough cleaning and extra sanitizing prior to 
departure of the next cruise.  In order to track 
and help cruise ships prevent outbreaks the 
CDC also runs a Vessel Sanitation Program, 
which monitors illness at sea and provides 
information about disease prevention.

Effect Cause

Evidence:

Solution:

Evidence: The company is giving 
all guests a 50% refund on their 
fares and an additional 50% future 
cruise credit. It's also reimbursing 
guests who had to change their 
travel plans.
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