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Abstract 

Implementing proactive steps to control workplace hazards is the key to an effective Injury 
and Illness Prevention Program (IIPP). A model for an IIPP that incorporated error reduction 
techniques was developed by Rutgers through an OSHA Susan Harwood grant. A “user’s 
manual” outlining various strategies, techniques, and materials necessary to successfully 
administer and facilitate a sustainable IIPP and a one-day training course to assist 
practitioners implement the program, was developed as part of this program. A follow-up 
study with the 118 participants who attended the training showed that they were able to more 
effectively organize onsite safety committees, engage workers in the Job Hazard Analysis 
(JHA) cycle, and develop peer mentorship programs. Latent issues including the lack of 
resources (time, staff, and funds) were seen as impediments to effective program deployment.  
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1. Introduction 

A holistic approach to Injury and Illness Prevention Programs (IIPP) is vital to recognizing, 
avoiding, and preventing errors (mistakes) that lead to undesirable events (injuries). The 
Bureau of Labor Statistics estimates that approximately 3.3 million serious work-related 
injuries and 4,821 fatalities occurred in 2014 (BLS, 2014). The human cost of preventable 
workplace injuries and deaths is infinite. However, according to the Insurance industry data, 
the direct cost of the most disabling workplace injuries and illnesses in 2007 amounted to $250 
billion in U.S. worker’s compensation costs (Leigh, 2011). IIPP are universal interventions that 
can substantially reduce the number and severity of workplace injuries and alleviate the 
associated financial burdens on U.S. workplaces (Vredenburgh, 2002).  

1.1 Safety & Health Management System  

This study identified a method to holistically look at both program management and behavioral 
aspects of an injury and illness prevention program to determine how best to apply means, 
methods, and strategies to incorporate them to an effective safety management system. 
Implementing such a management system may lead to many benefits (OSHA, 2012, 2015), 
among them:  

1. For every dollar spent on an Injury and Illness Prevention Program (IIPP), an employer 
can expect up to six times a return on investment.  

2. IIPP, especially those that incorporate effective error reduction techniques, closely parallel 
quality control programs and hence provide direct ancillary benefits to production.  

3. Lowering insurance experience modification ratings (EMR’s) through IIPP also translate 
into direct saving to a company.  

4. Third-party contractors are often chosen on the basis of past performance that includes the 
degree of risk they pose to an owner/developer of host bidding for contracts.  

5. An effective IIPP increases employee morale.  

1.2 How Do Errors That Cause Injuries and Illnesses Occur? 

There are numerous variables and inputs that lead to undesired events that an effective Injury 
and Illness Prevention Program (IIPP) can help control. Since errors are universal and may 
occur at every level, systems need to be flexible to include multiple users and variables. Figure 
I is a list of potential variables that can lead to an event.  

1.3 Error Reduction Awareness in IIPP 

Adults learn best when they learn the “nature” of a hazard and how it can cause harm (Koshy, 
2015). They come to accept the “rules” more readily and require less enforcement effort 
because the validation is internalized and “makes sense” to the learner. Some hazards are 
difficult to explain because they cannot be seen or easily measured; this is the case for 
systemic hazards. Workers know an error when they see one yet don’t necessarily know 
“why” and “how” we come to make errors and more importantly, how they may be reduced. 
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Training on how the human brain makes errors is likely to increase awareness of how 
workers fall into error traps. Error reduction training also demonstrates how an effective IIPP 
takes much of the guesswork out by collectively anticipating problems and formulating 
programs, sequences, hazard identifications, controls and means and methods.  

Figure II is a depiction of weaknesses from working without a systematic error reduction 
program detailing how workers (employers, managers, and workers) make mistakes (errors) 
and how to reduce them through planned programs. Such pedagogical demonstrations, all 
based on established science, allow employers and employees to better understand the 
necessity of these programs and “buy in” to the concepts because the science validates theory 
(USDOE, 2009).  

 

Figure I. Holistic Approach to Error Reduction 
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Figure II. Behavioral Side of IIPP 

2. Method 

A one-day Applying Error Reduction Platform to Injury and Illness Prevention Program 
course was offered to assist workers develop an Injury and Illness Prevention Program for their 
jobsite. This training focused on how error reduction tools can be used to assist workers realize 
how errors occur at the job site. Further, the training provided strategies to conducting an 
effective Job Hazard Analysis (JHA), host safety & health committee meetings, and foster 
peer-mentorship programs. Syllabus and materials developed for the program can be accessed 
at (http://ophp.sph.rutgers.edu/error.zip).  

An online survey was administered to the students who completed the one-day training, 
approximately one year to 18 months after the training. The survey attempted to ascertain 
how the training prepared participants to implement error reduction tools to the Safety and 
Health Management System at their worksite. They were queried on their efforts to train 
workers and the progress and experience of implementing an IIPP. Data analysis yielded 
descriptive statistics about the survey participants, including state of employment, worker 
training experience and years of occupational safety and health experience.  

3. Results 

Surveys were distributed to all 118 participants who attended the training. A total of 41 
program participants attempted the survey (35.7%). Respondents reported that they were 
employed in New Jersey, New York, or Pennsylvania. Thirty-two of the participants reported 
that they were safety trainers, managers, supervisors, safety committee members, hired safety 
consultants, and nine participants skipped the questions. Based on the authors’ interaction 
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with the class, we know that all 118 participants were involved with worker safety. 
Additionally, from classroom interaction, we know that the majority of them did not have a 
safety management system in place before this training.  

A series of questions were posed related to the effectiveness of implementing the error 
reduction tools for developing JHA’s, setting up safety committees, and fostering-mentorship 
programs along with applied strategies for worker recognition. These results are summarized 
in Table 1.  

Thirty-five of the participants reported that they had a process in place to periodically review 
their written records including JHA’s, while three reported they did not and the other three 
skipped this question. When asked if their workers “participated in this process,” 27 of the 
respondents stated that they did and the other 11 skipped the question. When asked if they 
created site-specific questionnaires, 18 of the respondents said “yes” 20 said “no” and three 
skipped the question. Twenty-eight of the participants acknowledged that they conducted 
routine hazard analysis at the worksite, 10 said they did not and three skipped the question.  

Table 1. Effectiveness of implementing an Injury and Illness Prevention Program (IIPP)  

Question Yes No Skipped 

Do you have a process in place to periodically review written safety records? 35  3  3 

Do workers participate in the inspection process?  27   0 14 

Have you created questionnaires for site specific tasks to assess skillsets of 

your workers?  

18 20 3 

Are routine Job Hazard Analysis (JHA) conducted at your worksite? 28 10 4 

Are workers periodically interviewed, to solicit feedback on challenges they 

face, while carrying out their tasks? 

27 9 5 

Do you have a safety committee at your workplace? 29 6 6 

Do you have regularly scheduled safety meetings? 29 1 11 

Do you have a peer-mentorship program at your worksite? 16 19 6 

Does your worksite have a process to recognize/reward workers for 

contributions to safety? 

22 11 8 

Open-ended questions were posed related to their efforts in engaging workers in the JHA 
process, safety committees, and providing peer-mentorship. The successes and challenges 
they identified are summarized in Table 2. 
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Table 2. Engaging Workers to Identify Workplace Hazards 

Activity Success Identified Limitation Recognized 

Involving workers in creating 

JHA’s and participating in 

routine inspections  

 Develop self-realization 
of hazards 

 Identified work areas 
where PPE should be 

worn 

 Integrate union/labor 
into the process, thereby 

receiving greater 

buy-in.  

 Workers realize that 
their input matters and 

decisions are made 

based on their input  

 Identified the safety 
needs of field staff, who 

are typically 

overlooked.  

 Realization of reduced 
loss time at work 

 More workers became 
aware of specific 

hazards including falls 

and electrical 

 Need to keep up energy 
level for consistency  

 Using JHA checklists 
provided by insurance. 

They tend to be generic. 

Lot of repetition 

 Lack resource allocation 
(time, money, and staff) 

 Consultant, working 
with small businesses. 

Not enough time with 

the workers  

Having a safety committee  Discuss recent accidents 
and countermeasures to 

prevent them  

 Process changes were 
implemented based on 

suggestions 

 Committee input used 
as support argument for 

purchasing upgraded 

equipment 

 Reviewed recent 
injuries and addressed 

preventative measures  

 Having maintenance 
personnel on the safety 

team is very beneficial. 

They are the first to be 

aware of many issues.  

 Meetings cancelled too 
often due to production 

schedule 

 Consultant, trying to get 
buy-in from workers to 

participate is 

challenging. Trying to 

get management’s 

buy-in to develop an 

Emergency Action Plan 

(EAP)  

 Lack of senior 
leadership support 

 Getting General 
Contractors (GC) buy-in 

for participation and 

fear of bringing up 

issues due to the 
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 Committee drives the 
Safety Data Sheet 

(SDS) acquisition and 

filing  

 Training needs 
addressed  

potential of retaliation 

from GC by not inviting 

to participate in future 

projects  

 Lack of 
resources/mainly time 

Peer Mentorship  Opportunity to pass 
down experience  

 Mutual benefit- 
developing a new 

prospective on how to 

handle a situation  

 Better for knowledge 
retention  

 Opportunity to 
“unlearn” bad practices  

 Easier to discuss 
sensitive issues with a 

peer than supervisor 

 Leadership’s failure to 
understand the benefits 

of mentorship.  

 Bad habits passed down  

 Time allocation 

 Lack of experienced 
workers due to high 

turnover  

Once the workplace hazards are identified, it’s important to train workers on safe work 
practices to control these hazards (OSHA, 2015). Participants were queried on the skills they 
felt their workers needed to develop, based on implementing the error reduction program, and 
limitations they encountered while attempting to meet them. Table 3 is a list of safety and 
health skill-based courses identified by these participants for their workers. It should also be 
noted that the majority of the respondents listed providing the OSHA Outreach Training to 
their workers. As the outreach program is more of an awareness level training, and required 
in these jurisdictions, they were not included with the results (NYSDOL, 2008).  

Table 3. Safety Training Offered Beyond Awareness/Outreach Training  

Needed Training Determining which Workers Attend Limitation  

 Confined Space 

 Scaffold First 
aid-CPR 

 Risk from 
chemicals 

 Electrical safety  

 Lockout/Tagout 

 Ergonomics  

 Everyone who wears PPE 
receives training  

 Based on JHA Review  

 Developed a job matrix and tied 
function to training 

 Training based on job bid 
specifications/jurisdiction  

 

 Lack of follow-up 
training  

 Funding 

 Time away from work  

 Language barriers 

4. Discussion: 

This study investigated how the interaction of the people within the system can be improved 
by enfranchising them to take ownership of their health and safety. Trainees who completed 
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the error reduction course were able to take the materials back to their worksite and our study 
identified a limited number of gains they realized.  

4.1 Job Hazard Analysis 

Having workers take ownership and involving them in the process of conducting a JHA is an 
important part of safety and health management. In addition to improving the overall safety 
and health of the workplace, this study showed that employees developed self-realization for 
the need to wear personal protective equipment while performing select tasks and identified 
hazardous worksite conditions that may lead to injuries including falls and electrocution. 
Interestingly, respondents also reported that workers identified the need for additional 
resources including personal protective equipment and training from participating in the JHA 
inspections.  

Checklists are an important tool for worksite safety & health management. However, if they 
are not specific to the tasks, they may be ineffective. When asked what resources they have to 
assist with inspections, several participants mentioned having checklists. Further, respondents 
reported that the checklists provided by their insurance carrier were ineffective as they were 
generic and not pertinent to their tasks. Not having the resources for creating and updating the 
checklists may have been the reason for using them. Although these checklists are a good 
starting point, they are not sufficient for site-specific details.  

Several respondents reported that they were safety consultants to small businesses 
(construction and general industry). Their main challenge was that they didn’t have the 
sufficient time to interact with the workers to identify issues with their safety management 
system. Many of the study participants were safety consultants in New York City, a 
jurisdictional requiring a site safety manager presence on active construction projects and 
when other identified hazards are present (NYCDOB, 2016). As this study did not investigate 
the size of the business, in relation to having a OSHMS, it’s challenging to draw a conclusion 
from these comments. However, it is evident that employers are reluctant to commit funds for 
safety initiatives beyond mandated requirements.  

4.2 Safety Committee 

Twenty-nine of the respondents reported having a safety committee in place at their worksite 
and fifteen of them had monthly meetings. A wide range of objectives were met through 
these meetings. The most commonly reported outcome was that they discussed recent 
accidents and possible countermeasures for their prevention. They also met specific timely 
objectives including updating their Safety Data Sheets. Participants also described the 
importance of having representation from a cross section of the workforce including 
maintenance department as they may be the first to identify issues. Management’s 
commitment to this program is a limiting factor to its success. Meetings were reported as 
being canceled due to scheduling conflicts and others were not scheduled, again due to time 
constraints.  

A facility having an emergency action plan (EAP) is an OSHA requirement (OSHA 2016). A 
safety consultant who attempted to engage the safety committee in the development process 
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reported their client’s resistance to giving the committee time to participate. Having the 
committee’s involvement in the EAP development process would have been the ideal buy-in 
for developing, as well as maintaining, a site-specific plan.  

Respondents in this study were not segmented based on industry; rather we looked at the 
overall effects of applying error reduction. Among the issues raised by respondents was a 
concern regarding retaliation by the general contractor (GC) and possibly jeopardizing 
receiving future work because they build-in the additional hours to dedicate to implementing 
an effective safety and health management system. As this issue is outside the preview of 
whistleblowing or other retaliation, it’s uncertain as to how to best address this issue (OSHA, 
2013).  

Sixteen of the respondents reported that they had a mentorship program at their worksite. The 
overall benefits reported included sharing experiences and passing down experience between 
workers. Peer-to-peer learning is an effective way to transfer occupational safety and health 
knowledge (O’Neal, 2009). As with other safety initiatives identified in this study, lack of 
support from senior management was an impediment to having an effective mentoring 
program.  

4.3 Investing in the Workforce and Employer Responsibility  

Workers need training to understand and adequately control the hazards in their worksite. 
Local jurisdictions have mandated select courses for workers, including OSHA Outreach 
Training and Scaffold Training. The responses from this study indicate that workers are 
receiving mandated safety and health training and a number of them are integrating data from 
JHA’s to develop more effective hazard based training.  

The impediments for providing workers health and safety training were similar to those of 
involving workers in creating JHAs and having safety committees. Some lacked management 
support in terms of time and money to bring effective programs to fruition. A peripheral issue 
that students identified during the training and subsequently echoed in the study was the high 
turnover rate at their worksite. Not having enough senior workers to mentor the next 
generation may be an impediment to an organization’s progress towards an effective OHSMS. 
Several of the respondents also mentioned that their overall training included skilled-based 
programs for their temporary workers. In light of the move in many industries to switch to a 
temporary workforce, it’s a positive to see that their needs were also considered (OSHA, 
2016).  

5. Conclusion  

Participants who completed the Harwood IIPP training were able to incorporate elements of 
error reduction to improve their company’s safety management system. Scope of this study 
was limited to identifying how these tools assisted in improving elements of JHA, safety 
committees, and mentoring programs as well as challenges in implementation. As with all 
workplace initiatives, without management’s support in terms of funding resources and staff 
time, implementation is challenging. After the initial implementation phase, sustaining the 
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effort was seen as a challenge; again, this can be traced back to management as it needs to be 
reinforced as a high priority.  

Limitations 

Data presented from the survey was self-reported and may not reflect every challenge (or 
success) which existed in implementing an effective injury and illness prevention program.  
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