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Summary 
 
Previous research at CPWR about communicating safety and health information to workers was 
primarily concentrated on general communication practices, such as focusing on the primary 
message, using appropriate literacy levels, and providing specific calls to action.1 Our Research 
to Practice (r2p) team recognized that it was also important to know more about good practices 
for communicating risk in a way that resonates with workers. Much of the communication about 
risk concerns events that may happen: a worker exposed to a chemical on the job may suffer 
illness, a worker at height who is not wearing fall protection may fall and be injured. Information 
delivered to the worker contains an element of risk, which is sometimes quantifiable but other 
times less certain. To learn more about effectively communicating risk and uncertainty with 
construction workers, the r2p team reviewed literature from other industries and designed a 
survey to test some of the good practices identified, ultimately confirming their application to the 
construction industry.  
 
Those recommendations for people communicating risk and uncertainty include: 

1. Be open about what you don’t know.  
2. Don’t forget your denominator.  
3. Use charts, graphs and pictographs to visualize data. 
4. Framing is important.  
5. Analyze your audience. 
6. Make a “Mental Model” of the risk. 
7. Pretest your message, materials and graphics with the intended audience before 

distributing widely.  
 
 
Background 
 
When communicating safety and health information, it is important hazards, risks, and solutions 
be explained in terms that can be understood and acted upon by the target audience. In this 
context, risk may be thought of as the interaction between hazard and exposure and their 
combined impact on the health or safety of the worker. CPWR–the Center for Construction 
Research and Training (CPWR) aims to move safety and health research and solutions into 
practice by educating and influencing a variety of construction industry stakeholders. One target 
audience is construction workers. While the employer is often the decision maker when it comes 
to safety and health policies and practices on the job, it is critical for workers to know about 
hazards they are exposed to and how to protect themselves, in addition to any controls, or lack 
thereof, implemented by the employer. 
 
Previous research at CPWR has primarily concentrated on general clear communication 
practices such as a clear primary message, appropriate literacy levels, and specific calls to 
action.1 Our Research to Practice (r2p) team wanted to know more about good practices for 
communicating risk in a way that resonates with workers. When communicating directly to 
workers, messaging often concerns events that may happen: a worker exposed to a chemical 
on the job may suffer illness, a worker at height who is not wearing fall protection may fall and 
be injured. The information delivered contains an element of risk or uncertainty of risk. To learn 
more about communicating risk and uncertainty with construction workers, the r2p team 
reviewed literature from other industries and designed a survey to test some of the good 
practices identified. 
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Methods 
 
As a first step, CPWR’s r2p team reviewed available literature on risk communication. It outlined 
several good practices, including: 
 

1. Be open about what you don’t know. The Centers for Disease Control Clear 
Communications Index directs those designing health education materials to “explain 
what authoritative sources, such as subject matter experts and agency spokespersons, 
know and don’t know about the topic.” Ethically, public health and other professionals 
are required to disclose uncertainty when informing the public of health risks so 
members of the public can make informed decisions. Although some worry that 
acknowledging uncertainty can undermine their health message, research suggests that 
disclosing uncertainty does not necessarily reduce trust in the source of information.2,3 

2. Don’t forget your denominator. Many risks are quantifiable. But too often, experts 
simply report the total number of negative outcomes without a denominator, or they 
focus on the relative risk of a negative outcome. Relative risk compares the probability of 
an event occurring within the exposed group to the probability of the same event 
occurring to a separate (differently exposed) group. For example, “construction workers 
are X times more likely than those in other industries to develop X disease”. 
In comparison, absolute risk represents the probability of an event occurring to an 
individual within the exposed group. For example, “X in X construction workers will 
experience a soft tissue injury leading to multiple days off work during their career”. 
When possible, use absolute risk rather than relative risk to describe a hazard.4 

3. Use charts, graphs and pictographs to visualize data. A percentage statistic conveys 
both numerator and denominator, but percentages are not intuitive to most people. 
Graphs can display both numerator and denominator at a glance, and multiple studies 
have shown that they aid audience understanding. Although no single graphic format is 
best for all communications tasks, many researchers have found good results with 
pictographs, also known as icon arrays.5,6,7 

4. Framing is important. Health messages may be gain-framed or loss-framed. Gain-
framed messages focus on the positive outcomes of a given action or behavior, such as 
“Wear hearing protection to protect your hearing and quality of life.” Loss-framed 
messages urge action to prevent a harm, such as “Wear hearing protection to protect 
yourself against hearing loss.” Both gain- and loss-framed appeals can be effective in 
different circumstances. Some research has found that gain-framed messages are more 
effective in promoting prevention behaviors while loss-framed messages were better at 
driving people to be tested for illnesses or exposures.8,9 

5. Analyze your audience. Before preparing a message, analyze your intended audience. 
Are you addressing college graduates or high school graduates? Men or women? What 
is their occupation? If you are preparing risk communication for an audience of 
construction trades workers, your message should be tailored to their needs.10 

6. Make a “Mental Model” of the risk. The roofer who is not wearing a fall harness may 
believe that he is not at risk of a fall. On the other hand, he may know he is at risk but 
doubts the efficacy of his fall harness--or he may have been told by his supervisor that 
the harness interferes with his work. Interview members of your intended audience to 
learn their attitudes and beliefs about the hazard and compare it to what experts believe 
about it. Then use your messages to reinforce accurate beliefs, counter inaccurate ones, 
and fill gaps.11 

7. Pretest your message, materials and graphics with the intended audience. 
Whatever subject matter experts have to say about a hazard, your audience is the final 
judge of whether your risk communication efforts have succeeded. Are your key 
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messages coming across? Are members of the audience satisfied with your description 
of the risk and ready to take preventative action? Formal pretesting can ensure that your 
product is a good fit for the intended audience before using your materials widely.10,11 

 
To test several of these recommendations with a construction audience, CPWR developed two 
flyers on hearing loss and one on nanomaterials. The risk of hearing loss in construction has 
been previously quantified and was selected for A/B testing with workers. One hearing loss flyer 
contained the risk percentage presented as a numerical statistic and the other as a graphic. 
Nanomaterials, the second topic analyzed, are thought to present some risk to workers’ health, 
but there has not yet been enough research to quantify that risk. For this reason, the flyer on 
nanomaterials in construction was developed to determine how workers perceive risk when 
information is uncertain. 
 
These flyers and accompanying surveys were distributed through several local training centers 
of the International Union of Painters and Allied Trades (IUPAT). Trainers known to CPWR were 
emailed and asked whether they were willing to take 15 minutes during a scheduled training 
session to pass out the flyers and conduct the survey. Those trainers willing to facilitate the 
survey were sent the materials and survey links. Workers received one of the hearing loss flyers 
(A or B), the nanomaterials flyer, and a short survey with the option to respond electronically or 
on paper. All respondents selected the electronic option to complete the survey. 
 
 
Images 1 and 2: Hearing Loss Flyers A and B 
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Image 3: Nanomaterials Flyer 

 
 

Results 
 
Demographics 
CPWR received 69 responses to the survey. Sixty-four respondents identified as male, five as 
female, and they ranged in age from 23 to 65 years, with a median age of 41.6. Thirty-nine 
respondents identified as white or Caucasian; 25 identified as Hispanic or Latino/a, one 
identified as black or African American, one identified as “other”, and three respondents 
identified as multi-racial. 
 
Thirteen respondents were apprentices and fifty-one were journey workers (five did not respond 
to the experience question). Nineteen respondents had completed some high school or less, 
twenty-five completed high school or GED, eighteen had some college, and seven had a 4-year 
degree or more. See Appendix A for charts of demographics.  
 
Hearing loss flyer results 
Forty-three workers received flyer A and twenty-five workers received flyer B. Both groups were 
asked, “According to the flyer, how many out of every 100 construction workers suffer from 
hearing loss?” There was no significant difference in whether being exposed to flyer A or flyer B 
enabled respondents to correctly answer the question: Eighty-six percent of people who 
received flyer A correctly answered the question, as did 80% of respondents who received flyer 
B. (Chart 1).  
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Chart 1. How many out of every 100 construction workers suffer from hearing loss? 
  

 
 
Respondents were also asked how often they wear hearing protection currently and whether 
they will make changes after having seen the flyers. The majority of respondents in both groups 
indicated that they wear hearing protection always (48% for flyer A and 52% for flyer B) or most 
of the time (29% for flyer A and 28% for flyer B). Only 7% of flyer A recipients and 12% of flyer B 
recipients said they wear it only occasionally, and 7% for flyer A and 0% for flyer B indicated 
they wear it never at all. 
 
Chart 2. How often do you wear hearing protection?  
 

 
 
Of the 15 people who indicated they use hearing protection half the time or less, all but two 
indicated that they would wear it more often after seeing the flyer.  
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Chart 3. Will you make any changes to how often you wear hearing protection? 
 

 
 
Finally, respondents were asked to assess their risk of hearing loss. For flyer A, nearly 84% of 
respondents indicated they thought their risk was medium or greater; for flyer B, 72% of 
respondents indicated medium or greater. These findings did not turn out to be statistically 
significant, however.  
 
Chart 4. What is your risk of hearing loss based on the information in the flyer? 
 

 
 
  

2

6
5

14

21

0 0 0
2

0
1

0
1

3

12

0

5

10

15

20

25

Never Occasionally About Half
the Time

Most of the
Time

Always

67 Total Responses

I will wear it more often

I will wear it less often

I won't make any changes

2
5

7

11

4

25

14

0

5

10

15

20

25

30

Flyer A Flyer B

68 Total Responses

Very Little Risk

Some Risk

Medium Risk

Very High Risk



7 
 

Nanomaterial Risk Flyer Results 
Out of 66 respondents who answered this question, exactly two-thirds responded that they were 
aware of nanomaterials being used in paints and coatings, with one-third saying they were not 
aware.  
 
Chart 5. Before seeing this flyer were you aware that nanomaterials were being used in paints and 
coatings? 
 

 
 
When asked, “how much risk do you think nanomaterials pose to your health based on this 
flyer?,” most of the workers estimated that the health risks were medium (18%) to very high 
(48%). Only 9% said there was very little risk and 25% said some risk (Chart 6). A little over half 
(58%) of respondents indicated they were aware of the health risks of nanomaterials before 
having seen the flyer. About two-thirds (65%) of respondents correctly identified that there was 
not enough information in the flyer to say how many construction workers suffer health impacts 
from engineered nanomaterials. 
 
Chart 6. How much risk do you think nanomaterials post to your health based on this flyer? 
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When asked what they would do if their next work assignment exposed them to nanomaterials, 
76% of respondents said they would wear a respirator or N-95 dust mask all the time and 16% 
said most of the time. Only 7% indicated they would use this PPE half the time or less.  
 
Chart 7. If your next work assignment exposes you to nanomaterials, how likely are you to wear a 
respirator and/or N-95 dust mask? 
 

 
 
Risk perception seems to have some impact on whether workers plan to take protective 
measures: those who believed the risk of health problems resulting from exposure to 
nanomaterials was medium or very high were likely to wear a respirator most of the time or 
always. Conversely, those who perceived some risk we less likely to wear a respirator most of 
the time or always. Finally, all those who perceived very little risk indicated they would wear a 
respirator most of the time or always (Chart 8). 
 
Chart 8. How likely are you to wear a respirator compared to how much risk nanomaterials pose. 
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Discussion 

There were no statistically significant differences in responses to any of the questions for 
hearing loss flyers A or B. This suggests that both a written percentage and a graphic can be 
appropriate ways to communicate the known risks associated with exposure to excessive noise 
and possibly other hazards. It is possible that there is a difference between the two, but no 
statistical difference was found in this study’s relatively small data sample. The majority of 
respondents already wearing hearing protection indicated they would not be making a change to 
their behavior, while many who did not previously wear hearing protection indicated they would 
make a change. This demonstrates that for those who did not previously wear hearing 
protection, the flyers were a motivator to change this behavior in the future. One important factor 
related to the hearing loss flyers may be that the hazard posed by exposure to excessive noise 
is well established. Because risk may be thought of as a combination of hazard and exposure, 
there is relatively little uncertainty about the risk posed by documented exposures to excessive 
noise. 
 
The risk posed by exposure to nanomaterials is less certain compared to that posed by 
exposure to noise. While exposures to nanomaterials can be measured, the hazard posed by 
nanomaterials is still under investigation (the nanomaterials flyer contains appropriate text which 
conveys uncertainty about the hazard posed by nanomaterials). The responses to the 
nanomaterials flyers suggested that while 66% of respondents thought that nanomaterials pose 
at least medium risk, 93% of them said they would wear a mask or respirator when there was a 
potential to be exposed to nanoparticles in the future. This higher percentage nearly coincides 
with the number of people who thought that nanoparticles pose some risk or more and indicates 
that even some risk is enough for workers to take precautions. It is possible that this means that 
uncertainty in the risk of health effects associated with occupational exposure to nanomaterials 
leads most people to assume there is at least some risk, and to protect themselves accordingly. 
More research is needed to test this hypothesis. 
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Appendix A. Demographics 
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Appendix B. Hearing Loss Flyer Results 
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Appendix 3. Nanomaterials Flyer Results 
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Appendix D. Copies of Flyers
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