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Abstract
Purpose – Risk communication is a critical component of individual health decision making and
behavior. In disaster situations, it is crucial that risk-related messages are communicated accurately and
that they reach and inform target audiences about the steps they can take to protect their health. Despite
a global recognition of the importance of risk communication in responding to disasters, there remains a
dearth of evidence on how to evaluate the effectiveness of risk communication messages. The purpose of
this paper is to develop and assess a pilot tool to evaluate the effectiveness of disaster risk messages.
Design/methodology/approach – A pilot evaluation tool was developed using the existing risk
communication literature. An expert assessment of the tool was conducted using an open-ended survey
and a focus group discussion with 18 experts at the Public Health Agency of Canada in February 2013.
Findings – The tool measures content, reach, and comprehension of the message. It is intended to be a
quick, internal evaluation tool for use during a disaster or emergency. The experts acknowledged the
practicality of the tool, while also recognizing evaluation challenges.
Research limitations/implications – This pilot exploratory tool was assessed using a relatively
small sample of experts.
Practical implications – This tool offers public health and disaster preparedness practitioners a
promising approach for evaluating and improving the communication and management of future
public health emergencies.
Originality/value – This is the first practical tool developed to evaluate risk communication
messages in disaster situations.
Keywords Disaster preparedness, Risk management, Health communication, Public health practice
Paper type Research paper

Introduction
Having accurate and timely communication from credible organizations is crucial in
times of disasters so that the public receives information about the health risks
involved and actions they need to take (Bradley et al., 2014; Glik, 2007). Public health
agencies serve as authorities during emergencies and are responsible for
communicating information to enable and empower communities to protect
themselves (Gesser-Edelsburg et al., 2014; Koskan et al., 2012). Risk communication
represents this exchange of information about the existence, form, and severity of risks
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(Glik, 2007; Health Canada, 2006; Weinstein, 1999). The term exchange is important as
risk communication is an evolving, interactive, two-way process where both the
authority on the matter and the public convey important information, opinions, and
reactions about the situation (Bennett, 1999; Covello and Sandman, 2001; Frewer, 2004;
Lang et al., 2001; Lundgren and McMakin, 2009). The purpose of this dialogue is to help
people make the best possible decisions during a disaster situation (Centers for Disease
Control and Prevention, 2014; Covello and Allen, 1988; Glik, 2007; Health Canada, 2006;
Palenchar and Heath, 2002).

Several factors can impede effective risk communication. Gaps in knowledge about
the risks involved can cause uncertainty and lead to feelings of anxiety or fear about an
issue (Covello and Sandman, 2001; Lundgren and McMakin, 2009; Palenchar and Heath,
2002). Disagreements among experts and lack of transparency can cause public distrust
and loss of agency credibility (Lundgren and McMakin, 2009; Tierney et al., 2001).

Risk communication can be improved by evaluating the messages that are
communicated to the different target audiences. A literature review in PubMed and
Google Scholar using the keywords “health,” “risk,” “emergency,” “disaster,”
“communication,” “evaluation,” and “message” in various combinations revealed that
the general evaluation of risk communication, although well described, can sometimes
be cumbersome due to time constraints, planning, resources, skills, difficult approval
processes, and limited cooperation between organizations (Fischhoff et al., 2011;
Lundgren and McMakin, 2009). This literature review also revealed that little progress
has been made to evaluate risk communication messages. Federal agencies have
developed manuals and frameworks on crisis and emergency risk communication and
strategic risk communication, however, these documents do not focus on the evaluation
of risk messages (Centers for Disease Control and Prevention, 2014; Health Canada,
2006; Agency for Toxic Substance and Disease Registry, 1997). Weinstein and
Sandman (1993) published criteria to assess the risk message effectiveness. Other than
these efforts, few studies provide a practical guide to evaluating disaster risk messages.
Two decades later, this research complements Weinstein and Sandman’s criteria by:
first, developing a tool that evaluates the major components of disaster risk messages;
and second, assessing the rigor and usefulness of the tool (see the Appendix).

Methods
A pilot evaluation tool was developed for the purposes of examining the effectiveness
of disaster risk messages (Bradley et al., 2014; Edwards and Elwyn, 1999; Fischhoff
et al., 2011). Effectiveness refers to whether the message had the intended effect of
providing information and facilitating informed decision making among its target
audiences (Fischhoff et al., 2011).

Glik (2007) stated that three elements would determine whether or not the public
would take appropriate steps to protect their health in an emergency: “characteristics of
messages, how the warnings are communicated, and how the recipients process the
information” (p. 38). Based on this study and a traditional review of the literature, three
elements need to be considered in the evaluation of disaster risk messages: message
content, message reach, and message comprehension.

Message content refers to how the disaster risk communication messages are
constructed, framed, and presented (Palenchar and Heath, 2002). The content needs to
clearly and accurately address the source and severity of the potential harm (Centers
for Disease Control and Prevention, 2014; Glik, 2007; Lundgren and McMakin, 2009;
Mileti and Peek, 2002), and also acknowledge any uncertainties (Agency for Toxic
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Substances and Disease Registry, 1997). The message content helps to establish the
agency’s credibility and transparency (Gesser-Edelsburg et al., 2014; Thomas et al., 2008).
Therefore, it needs to address evolving risk perceptions of the target audiences
(Covello and Minamyer, 2007; Lundgren and McMakin, 2009). Having a good
knowledge of the target audiences will help adjust the message to various numeracy
and literacy levels (Covello and Minamyer, 2007; Eysenbach and Kohler, 2002;
Lundgren and McMakin, 2009; Reyna et al., 2009). Messages should be tailored to the
diverse audiences they are intended to reach, and additional efforts should be made to
target at-risk populations (e.g. individuals with disabilities or language barriers;
Benavides, 2013; Benavides and Arlikatti, 2010; Centers for Disease Control and
Prevention, 2014; Glik, 2007; Lundgren and McMakin, 2009; Meredith et al., 2008;
Reynolds, 2007; Sellnow and Vidoloff, 2009; Tierney, 2000). Message content also needs
to mobilize the public to seek additional information and/or take action (Centers for
Disease Control and Prevention, 2014; Eiser et al., 2012; Glik, 2007; Mileti and Peek,
2002; Weinstein, 1999). While all these elements are necessary in the crafting of risk
messages, messages are also expected to evolve as the situation becomes clearer and
more information becomes available (Lundgren and McMakin, 2009).

Message reach refers to the target audience’s exposure to the message (Centers for
Disease Control and Prevention, 2014). Public health organizations can extend message
reach by using asynchronous communication channels (e.g. streaming videos, web sites)
which people can watch at a convenient location and time as well as synchronous real-
time communication channels (e.g. radio announcements, public meetings). Using
multiple channels and trusted messengers to communicate the message are key for
making the process more transparent and making the information more accessible to a
broader audience (Centers for Disease Control and Prevention, 2014; Mileti and Peek,
2002; Stephens et al., 2013). Knowing the audiences’ media consumption patterns
including social media use is important for effective communication of the disaster risk
message (Arlikatti et al., 2014; Rutsaert et al., 2013; Sellnow and Vidoloff, 2009). Sending
timely, repeated, and consistent messages across channels, jurisdictions, and
organizations has been shown to be more effective than single or inconsistent
messages, and can also help extend the message’s reach (Gesser-Edelsburg et al., 2014;
Glik, 2007; Rowel et al., 2012; Thomas et al., 2008). Finally, reach can be evaluated by
assessing the target audiences’ awareness of the message which can be obtained
through public opinion research.

Public opinion research is a technique used to gather information on public
perspectives, through formal quantitative or qualitative methods (Osborne and Rose,
1999; Price, 1992). Considering the interactive and participatory nature of risk
communication, actively conducting research to obtain feedback from the public is
crucial in the evaluation of disaster risk messages (Kasperson, 1986).

Message comprehension, which is the third key element of risk message evaluation
and which can also be assessed using public opinion research, refers to how the
content of the messages was interpreted and understood by the target audiences
(Gesser-Edelsburg et al., 2014; Lundgren and McMakin, 2009; Weinstein and Sandman,
1993). Sellnow and Vidoloff (2009) and Eiser et al. (2012) argue that a risk message may
be interpreted differently according to culture, ethnicity, socioeconomic characteristics,
personal feelings, preferences, and values, as well as previous experiences of the
audience. Past experience with false alarms, for example, which are messages that
forecast events which eventually do not occur, may cause “warning fatigue” and reduce
the audience’s willingness to respond to a risk message (Breznitz, 2013; Mackie, 2013;
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Sharma and Patt, 2012). However, false alarms may also make people more vigilant in
future warnings if they understand the content of the message and the reason for the
warning (Barnes et al., 2007; Janis, 1962). Previous emergency experiences including
severity of the impact sustained, past evacuation experience, and past experience with
false alarms all have an impact on the audience’s interpretation of a risk message and
their actual response (Sharma and Patt, 2012). By considering how messages can be
interpreted and understood, adjustments can be made to address potential
misinformation that could have negative health and safety outcomes (Bradley et al.,
2014; Centers for Disease Control and Prevention, 2014; Gesser-Edelsburg et al., 2014;
Weinstein and Sandman, 1993).

Environmental scanning of social media such as text messages, Facebook, Twitter,
Instagram, Flickr, YouTube, and blogs is another way to evaluate how the audiences
are interacting and reacting to an emergency, and how they may be receiving and
understanding some of the messages (Tinker and Fouse, 2009; Veil et al., 2011). This
evaluation is crucial again to be aware of what is being said and understood on the
topic and to modify the risk messages accordingly to address misperceptions, attitudes,
and unwarranted panic or denial (Lundgren and McMakin, 2009; Rutsaert et al., 2013).

Ultimately, it is assumed that by gathering information on: how the messages are
constructed and presented, how the messages reach the target audiences, and how
the messages are understood, it will be possible to accurately assess messages’
effectiveness.

Tool development and use
The evaluation tool was created so that content, reach, and comprehension of the
messages could be measured through a series of questions. Due to time constraints in a
disaster, the tool was developed as a brief checklist that could be completed quickly at
least once in the middle of an emergency (i.e. after messages have been delivered for a
few days/weeks), and which would provide public health preparedness practitioners
information about the success of their messages.

Kelson (1995) suggested that the effectiveness of risk communication can be judged
by the outcome criteria perceived and researched by professionals. Lundgren and
McMakin (2009) also recommended using four different types of risk communication
evaluators. Following their advice, we propose to use the evaluation tool as an internal
review of the messages by four evaluators. They would be familiar with the messages
but not directly involved in their development, and would also have previous
experience conducting evaluations (Lundgren and McMakin, 2009). We propose to
invite one communication expert, one subject matter expert (e.g. a program expert in
influenza), one external reviewer, and one representative member of the target
audience, so that the disadvantages of one can be counterbalanced by the advantages
of the other. For example, while the communication staff may have difficulty being
objective, using an external reviewer may help increase this credibility and objectivity
in the evaluation. We recommend using an in-house subject matter expert rather than
upper management, as suggested by Lundgren and McMakin (2009), since this person
understands the organization and can also provide feedback pertaining specifically to
the content and technical information presented in the messages. Finally, we
recommend including a community member to incorporate the perspectives of the
target audience in the evaluation (Pratt, 2007).

The four evaluators would be hand selected from a list of potential evaluators by
senior management requiring this evaluation. The member of the target audience,

573

Evaluation
tool for

disaster risk
messages

D
ow

nl
oa

de
d 

by
 T

A
SH

K
E

N
T

 U
N

IV
E

R
SI

T
Y

 O
F 

IN
FO

R
M

A
T

IO
N

 T
E

C
H

N
O

L
O

G
IE

S 
A

t 2
2:

57
 1

5 
N

ov
em

be
r 

20
16

 (
PT

)



for example, would be chosen from a pool of stakeholder groups, community members,
and leaders, who previously participated in the creation and testing of disaster message
templates in a pre-crisis phase (Lapka et al., 2008; Lundgren and McMakin, 2009; Pratt,
2007) and who would have volunteered to be called back for future evaluations.
Organizational approval to access this pool of representative members would be
obtained prior to the emergency.

To conduct the evaluation, the four selected evaluators would receive the pilot
evaluation tool along with samples of the risk communication products being
distributed (e.g. news releases, fact sheets, tweets), and environmental scanning reports
provided by in-house communication staff. These reports would include organizational
reports (i.e. how key stakeholders, partners, and other organizations are
communicating about the risk), daily media and social media monitoring reports
conducted by the organization’s communication staff, and public opinion research
reports from the past few days and weeks conducted during the crisis, if the budget
permits, which gives an indication of how the target audiences are discussing an issue
(e.g. measles outbreak), understanding it, and reacting to the call to action present in the
message (e.g. in favor, neutral, or opposed to vaccinating their children). The evaluators
would receive a brief training on how to use the tool and what to look for in these
supplementary materials to conduct the evaluation (Lundgren and McMakin, 2009).
They would be instructed to complete the evaluation between 24 and 48 hours.
The four evaluators would then meet to compare and discuss their assessments
of the messages.

Immediate action would be required if all four evaluators found common problems
with content, reach, and/or comprehension. This would require an urgent meeting to be
organized with the communication staff to address the issues raised. If two of the four
evaluators found one or more of the components to lack effectiveness, the evaluators
would discuss and come to a consensus on the weaknesses identified. Following this
discussion, the overall results would be presented and discussed with senior
management and staff managing the disaster communication response.

Assessment of the evaluation tool
Following the development of the pilot evaluation tool, the tool was presented to a
group of disaster experts at the Public Health Agency of Canada for feedback. Data
collection was approved by the Director General in the Communications and Public
Affairs Branch. This study was deemed exempt from Institutional Review Board
review because it did not meet the criteria set forth by the Protection of Human Subject
Regulations (45 CFR 46 et. seq.). No identifying information was collected from
participants. All agreed to participate in the assessment of the evaluation tool.

In total, 18 experts in communication, policy, and program assessed the evaluation
tool in February 2013 during an emergency risk communication workshop offered by
the Public Health Agency of Canada. After attending a two-day training on the new
government protocols for emergency risk communication, participants examined the
tool and provided their input.

Participants were asked to: first, give written feedback on statements and sections of
the pilot evaluation tool that appeared unclear or difficult to complete; second, describe
how useful this tool would be in assessing the effectiveness of risk communication
messages; and finally, suggest potential challenges to using this tool. These three
written open-ended questions were followed by a 20-minute focus group discussion
about the pilot evaluation tool.
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Results
Content
Five items were developed to assess the content of the risk messages. Each item is to be
ranked on a three-point scale ranging from a clear “No,” “Somewhat,” and “Yes.” These
items examine the information provided and how the content is crafted to be accessible to
the target audiences, and address public perception, health literacy and numeracy, and a
call to action. Due to the lack of existing tools measuring message content, development
of these items was guided by existing literature (Agency for Toxic Substances and
Disease Registry, 1997; Benavides, 2013; Benavides and Arlikatti, 2010; Centers for
Disease Control and Prevention, 2014; Covello and Minamyer, 2007; Eysenbach and
Kohler, 2002; Gesser-Edelsburg et al., 2014; Glik, 2007; Lundgren and McMakin, 2009;
Meredith et al., 2008; Mileti and Peek, 2002; Palenchar and Heath, 2002; Reyna et al., 2009;
Reynolds, 2007; Sellnow and Vidoloff, 2009; Thomas et al., 2008; Tierney, 2000;
Weinstein, 1999). Based on the results of these five items, overall content of the risk
messages would be assessed with the following single item to be ranked on a five-point
scale from “Very ineffective” to “Very effective”: “Based on your evaluations of these
statements, to what extent are the disaster risk messages effectively presented?”

Reach
Four items were developed to assess the reach of the disaster risk messages. Similar to
the evaluation of content, each item for reach is to be ranked on a three-point scale
ranging from a clear “No,” “Somewhat,” and “Yes.” These items focus on message
delivery, message consistency across jurisdictions, organizations, and media outlets, as
well as public awareness of the messages. These items were created based on the
literature (Arlikatti et al., 2014; Centers for Disease Control and Prevention, 2014;
Gesser-Edelsburg et al., 2014; Glik, 2007; Mileti and Peek, 2002; Rowel et al., 2012;
Rutsaert et al., 2013; Sellnow and Vidoloff, 2009; Stephens et al., 2013; Thomas et al.,
2008) and judged by the authors to be the most important theoretically and in practice
regarding message reach. These items help ensure that the target audiences are
exposed to the messages. Based on the results of these four items, the following single
item would examine reach overall, using a five-point scale from “Very ineffective” to
“Very effective”: “Based on your reflection of these statements, to what extent are the
disaster risk messages effectively reaching the target audiences?”

Comprehension
Four items were developed to assess comprehension of the disaster risk messages.
Each item for comprehension is to be ranked on a three-point scale ranging from a clear
“No,” “Somewhat,” and “Yes.” These items assess the social environment including
social media, public opinion research, and information seeking behavior. These items
were created based on the existing comprehension literature (Bradley et al., 2014;
Centers for Disease Control and Prevention, 2014; Gesser-Edelsburg et al., 2014;
Lundgren and McMakin, 2009; Rutsaert et al., 2013; Sellnow and Vidoloff, 2009; Tinker
and Fouse, 2009; Veil et al., 2011; Weinstein and Sandman, 1993) and assessed by the
authors to be the most important in a conceptual and practical manner to assess
whether a disaster message was understood. Based on the assessment of these
sub-items, one general item summarizes the evaluation of comprehension. The following
item is to be ranked on a five-point scale ranging from “Very ineffective” to “Very
effective”: “Based on your reflection of these statements, to what extent are the disaster
risk messages understood by the target audiences?”
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Expert assessment
Most participants appreciated the tool’s practicality. One participant said that “it will
be useful especially that I’m not aware we have any tool to evaluate on our own.”
Another participant stated that the tool is useful to “stop and think about what you
are doing.”

Some important challenges were identified, however, including the difficulty in
accessing the information needed in the communication products and reports to
accurately answer some of the items. One participant also mentioned the barrier of
time needed to complete this evaluation “when there’s pressure/tight timeline for
deliverables.”

Participants discussed how the scales (No, Somewhat, Yes) are useful when
conducting the evaluation especially to see the precision of the problems (i.e. where
you did well and where you did not). However, participants thought it was
unclear which item among the four or five items listed in each section was the most
important in the overall evaluation of the effectiveness of content, reach, and
comprehension. Finally, some participants considered public opinion research to be
near impossible to conduct in-house due to budget and capacity constraints in a
disaster situation.

Since this expert assessment, items within the tool remain unweighted, meaning that
one item may or may not be more important than another. These items reflect the key
considerations for each element (content, reach, and comprehension) and help guide the
overall evaluation. However, the participants’ feedback was considered in the
development of the tool. For example, the nuances that the evaluators may want to
highlight can be written as comments at the end of each section.

The participants’ input also provided a better understanding of the information
needs of the evaluators (Lundgren and McMakin, 2009). All evaluators without
exception would need to receive samples of the disaster communication products and
the monitoring reports to conduct this internal evaluation. If no public opinion research
is conducted inside the agency due to budget and time constraints, external public
opinion research reports on the issue should be consulted. Having this information
would allow the evaluator to save time and obtain a better picture of the situation and
of the effectiveness of the risk messages.

The evaluation tool was also greatly enhanced during the manuscript review
process. For example, under content, accessibility of the message for people with
disabilities and language barriers was added as an important component of the tool.
The final version of the pilot evaluation tool is presented in the Appendix.

Discussion
This short paper described the development and initial assessment of an evaluation
tool focusing on content, reach, and comprehension of public health disaster risk
messages. Creating this pilot evaluation tool is an important first step in developing a
practical instrument for assessing risk communication messages during public health
disasters and emergencies. Other than Weinstein and Sandman’s (1993) work which
mainly focused on risk message comprehension, this is the first tool available for
message evaluation during such emergencies.

It is important to reiterate that this evaluation tool can be used at any point in an
emergency, but that messages are expected to evolve as information becomes available
(Lundgren and McMakin, 2009). The tool can be used again at that time to help evaluate
the effectiveness of subsequent risk messages.
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This pilot tool can be further developed. First, it can be tested in table top
preparedness exercises to obtain feedback from a greater interdisciplinary team of
experts. Testing the evaluation tool in these simulations may result in a more
practical tool due to the inclusion and involvement of representatives of different
target audiences and multiple organizations, such as local authorities, media,
partners serving vulnerable populations, etc. (Bergeron and Cooren, 2012; Reyna
et al., 2009) as well as stronger community partnerships and coordination in
their communication response ensuring consistent messaging across the board
(Rowel et al., 2012). The diverse members invited for these pre-crisis simulations
could also provide feedback on existing messages and help identify any potential
issues with the messages. At the same time, they could practice using the tool
with a variety of sample materials and formats, including tweets and information
brochures, confirm the tool’s practicality to evaluate messages communicated
through diverse media and social media channels, and improve the different
agencies’ evaluations and responses to disaster situations (Friedman et al., 2011;
Thomas et al., 2008).

Cognitive interviews, a technique used to assess how target audiences understand,
mentally process, and respond to materials, can be used with future evaluators to
assess each item of the evaluation tool (Willis, 2005). This approach can help reduce
any biases or clarity issues that may be found in the actual evaluation tool (Dickmann
et al., 2014).

The pilot evaluation tool has limitations. First, it represents a subjective internal
review of the messages. The subjectivity of the evaluation can be addressed by
obtaining information on how the messages are interpreted and understood through
public opinion research and the social media analysis reports, as well as by using
four experts to evaluate the risk messages, including a representative member of the
target audience.

Second, the items suggested on the evaluation tool are based on the risk
communication literature and existing best practices, but not on existing scales.
No similar scales exist to measure the three components of disaster risk communication
messages. The reliability and validity of this evaluation tool could not be assessed.

The disaster risk message development described in this study was a top-down
approach to creating content for various target audiences since the messages would
be created during the crisis by the sources or agencies who have authority and
legitimacy on the disaster (Coleman, 1995; Swain, 2007, 2012). Although these
messages would be based on messages previously tested with members of the target
audiences, they may be modified depending on the disaster. A true two-way
participatory process would need to involve representative members of the target
audiences as well as relevant stakeholder groups in the creation and testing of these
messages in an emergency (Lundgren and McMakin, 2009; Walker et al., 1999).
Involving a community member as one of the four evaluators of the messages helps to
address this gap, although a more participatory approach to message development
should be considered.

Finally, while communication remains critical in disaster situations, it does not
mean that a message that is judged to be “effective” leads to the target audience’s
appropriate disaster response and behavior. Nevertheless, this pilot tool and future
developments of the tool have the potential to help public health practitioners
and disaster experts to develop and deliver more effective messages to protect the
public’s health.
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