
 
 

Date:  November 26, 2012 
 
Project Title: Occupational Health Literacy, Socioeconomic Status & Work-related Injury to Teens 
 
Grant Number: 5R03OH009557-03 
 
Project Period:   9/1/09 – 8/31/12 (including NCE) 
 
Co-Principal Investigators:  Kimberly J. Rauscher, MA, ScD and Douglas Myers, ScD, MA 
 
Affiliations: (Drs. Rauscher and Myers): 
 Department of Occupational and Environmental Health Sciences 
 West Virginia University School of Public Health 
 WVU Injury Control Research Center 

 
Contact Information: Kimberly Rauscher 
 WVU Injury Control Research Center  
 P.O. Box 9151 
 Morgantown, WV 26506 
 Phone: 304-293-0254 
 Email:  krauscher@hsc.wvu.edu 
 
 Douglas Myers 
 Department of Occupational and Environmental Health Sciences 
 West Virginia University School of Public Health 
 PO Box 9190 
 Morgantown, WV 26506 
 Phone: 304-581-1152 
 Email:  djmyers@hsc.wvu.edu 
 
Institution Receiving Award: West Virginia University Research Corporation 

886 Chestnut Ridge Road  
P.O. Box 6845 

 Morgantown, WV  26506-6845 
 
 
 
 
 

mailto:krauscher@hsc.wvu.edu�
mailto:djmyers@hsc.wvu.edu�


1 
 

 
Table of Contents 

 
 

 Page # 
List of Terms and Abbreviations 
 

2 

Abstract  
 

3 

Section 1 of the Final Progress Report 
 

 

 
 

Significant (Key) Findings  4 

 Translation of Findings  
 

4 

 Outcomes/ Impact 
 

5 

Section 2 of the Final Progress Report 
 

 

 Scientific Report 
 

6 

 Publications 
 

20 

 Inclusion Enrollment Form 
 

25 

 
 
 
 
 
 
  



2 
 

LIST OF TERMS AND ABBREVIATIONS 
 

ANOVA Analysis of Variance 

B/L  Lowell, MA and Brockton, MA 

BLS  Bureau of Labor Statistics  

CI  Confidence Interval 

DHHS  Department of Health and Human Service 

FTE  Full Time Equivalent 

L/O/P  Los Angeles, CA, Oakland, CA and Philadelphia, PA 

NIOSH  National Institute for Occupational Safety and Health 

OHL  Occupational Health Literacy 

OSH   Occupational Safety and Health  

PR  Prevalence Ratio 

SD  Standard Deviation 

SES  Socioeconomic Status 

WRI  Work-related Injury 
  



3 
 

Project Title: Occupational Health Literacy, Socioeconomic Status & Work-related Injury to Teens 
Co-Principal Investigators: Kimberly Rauscher, MA, ScD, West Virginia University Injury Control Research 
Center, PO Box 9151, Morgantown, WV  26506, krauscher@hsc.wvu.edu  and  Douglas Myers, Department of 
Occupational and Environmental Health Sciences, West Virginia University School of Public Health, PO Box 
9190, Morgantown, WV 26506, djmyers@hsc.wvu.edu. 

Affiliation:  (Drs. Myers and Rauscher): 
 Department of Occupational and Environmental Health Sciences 
 West Virginia University School of Public Health 
 WVU Injury Control Research Center 

State: WV 

Telephone:  304-293-0254 (Rauscher); 304-581-1152 (Myers)  
Award Number: 5R03OH009557-03 

Start & End Dates:  9/1/09 – 8/31/12 (including No Cost Extension) 

Final Report Abstract: 
Building on the concept of “health literacy” as defined by the US Department of Health and Human Services, 
we developed an analogous measure specific to workplace safety, “occupational health literacy” (OHL).  OHL, 
as we have defined it, is “the degree to which individuals have the capacity to obtain, process, and understand 
basic occupational safety and health (OSH) information and services (i.e., safety training) needed to be safe at 
work.” As general health literacy is important to good health and safety training can be protective against work 
injury, particularly among young and inexperienced workers, we suggest that OHL, which embodies much 
more than the acquisition of safety training, can affect one’s capacity to stay safe at work. In this exploratory 
study, we achieved the following three objectives: 1) to assess adolescent OHL; 2) to determine whether OHL 
is associated with adolescent work-related injury (WRI) risk and 3) to examine whether OHL is associated with 
adolescents’ socioeconomic status (SES). 

We achieved these objectives using a unique dataset containing survey information on 2,262 adolescent 
workers in five cities across the US (Oakland, CA; Los Angeles, CA; Brockton, MA; and Philadelphia, PA). 
These data included variables on work injury, SES, and an array of variables used to measure OHL and is 
components (e.g., “access to OSH information and training” and “OSH knowledge and awareness”). 
Descriptive analyses were conducted along with regression modeling. The high prevalence of WRI in this 
sample precluded the use of logistic regression, thus, to test the association between OHL and injury, Cox 
regression models were used to obtain prevalence ratios. 

Findings revealed that adolescents possess a moderate level of OHL with a mean overall OHL score of 14.5 
(S.D.=3.1). Among the OHL sub-components, the mean score for the level of OSH information and training 
was low at 2.8 (S.D.=1.9) while the score for OSH knowledge and awareness was moderate at 11.5 
(S.D.=2.2).  We also found that OHL is positively associated with WRI prevalence.  This association appears to 
be largely driven by the OHL subscale on receipt of safety training, which likely represents job hazardousness 
and may be overwhelming any protective effect of OHL on work injury in these analyses. Lastly, adjusted 
results showed no association between SES (measured as subjects’ mother’s education) and OHL nor 
between SES and any of the OHL components. However, teens who work to financially support their family 
(and are of lower SES) had statistically higher overall OHL scores and scores on the information and training 
subscales.  

Despite the negative findings of this exploratory study, we believe there remains a theoretical basis for the 
concept of “occupational health literacy” and for its potential to protect young workers from injury.  We believe 
that the mainly null findings are more likely due to the limitations of this dataset and the difficulties in examining 
the potential value of OHL for protecting adolescent workers from work injury than a truly absent association 
between OHL and WRI among youth. This work has shown that more precise measurement of OHL and 
variables that may potentially confound its relationship to work injury is crucial to understanding the relationship 
between OHL and work injury.  Much work needs to be done to fully understand the complexities of the OHL 
concept and how it operates as a potential protective factor for young worker injury.   
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SIGNIFICANT (KEY) FINDINGS 
Below are the most important results of this study organized by study aim.  These and other findings are 
elaborated on in our Scientific Report. 

AIM 1:  To assess adolescent occupational health literacy (OHL) along the following dimensions: A) 
access to health and safety information; and B) health and safety knowledge and skills 
Respondents’ showed a moderate level of OHL with a mean overall OHL score of 14.5 (S.D.=3.1) and a range 
of3 to 23 (maximum range was 27).  Among the OHL sub-components, the mean score for obtainment of OSH 
information and training was low at 2.8 (S.D.=1.9) and ranged from 0 to 11 (maximum was 12) while the score 
for OSH knowledge and awareness was moderate at 11.5 (S.D.=2.2) with a range of 1 to 15 (max 15). Overall 
OHL was significantly associated with all demographic characteristics. Among the component scores, OSH 
information and training was significantly associated with all demographic characteristics except for SES and 
OSH knowledge and awareness was associated with all characteristics except race/ethnicity. 

AIM 2: To determine whether occupational health literacy is associated with adolescents’ work-related 
injury(WRI) risk  
Adjusted regression modeling revealed a positive association between the overall OHL score and work-related 
injury prevalence (PR=1.03, 95% CI [1.02, 1.05]. This unexpected association appears to be driven by the 
OSH information and training subcomponent of OHL as it was positively associated with injury prevalence 
while the OHS knowledge and awareness subcomponent  was not (OSH information and training PR=1.05, 
95% CI [1.02, 1.09], OSH knowledge and awareness PR=1.01, 95% CI [0.98, 1.05]).  Looking further at  the 
sub scales that make up the OSH information and training component we found that both the information and  
safety training subscales were also positively associated with injury prevalence (information  PR=1.06, 95% CI 
[1.00, 1.09], safety training PR=1.05, 95% CI [1.01, 1.10].  More detailed examination of the subscales that 
make up the OSH knowledge and awareness component showed that neither the knowledge nor the 
awareness subscale was positively associated with injury prevalence (knowledge PR=1.00, 95% CI [0.97, 
1.04], awareness PR=1.04, 95% CI [0.98, 1.10]).  When all four of these subscales were modeled, only the 
safety training subscale remained positively associated with injury prevalence while controlling for the 
remaining subscales and the confounder variables. Crude results revealed a nearly identical pattern as that 
observed in the adjusted models. It should be noted that the N for crude models were much higher (between 
1780 and 1933) as they did not suffer the compounded effect of missing data for several variables.  The 
similarity in the crude and adjusted models suggests that the adjusted results are not likely artifacts of this loss 
of observations.     

AIM 3: To determine whether occupational health literacy is associated with adolescents’ 
socioeconomic status (SES) 
Adjusted results showed no association between SES (measured as subjects’ mother’s education) and OHL 
nor between SES and any of the OHL subscales. A nearly significant positive association was observed 
between the awareness subscale and SES with almost all the increase coming in the highest education level 
(graduate training) (p=0.07).  However, a variable that indicates that working to support one’s family was 
identified as among the subjects’ reasons for employment was statistically associated with higher overall OHL 
score, as well as higher scores for the information and training subscales. Stratified results by school 
groupings showed no effect of SES, measured with mother’s education, on any of the overall OHL score or any 
of its components.  However, working to support one’s family and OHL scores did, again, positively and 
significantly predict higher overall OHL scores and higher information and training subscale scores in the 
Brockton/Lowell strata. In the Los Angeles/Oakland/Philadelphia group, these scores were all higher among 
those working to support their families (indicating lower SES), but only training approached statistical 
significance (p=0.06), perhaps reflecting lesser statistical power in this strata.  Both the knowledge and the 
awareness subscales were not significantly associated with working to support one’ family in either strata.   

TRANSLATION OF FINDINGS 

We believe these findings cannot yet be applied to the workplace.  We do have advice from lessons learned for 
future investigative studies and as we believe this overlaps with the OUTCOMES/IMPACT section, we present 
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our suggestions for future research on adolescent occupational health literacy in that section below.  

OUTCOMES/ IMPACT   
Potential Outcomes 

The unexpected findings of this exploratory study have lead us develop some cautions regarding future 
investigations into the subject of adolescent occupational health literacy. There have been valuable lessons 
learned from this work which can potentially impact not only our future work on OHL and adolescent work 
injury but the work of other researchers who may wish to build on this nascent research area.     

Among these lessons learned, two stand out for us. The first is that the effect of SES on teens’ information 
regarding work is multifaceted.  That is, different kinds of information may come from different places in society 
and that these clusters of information, though all may be associated with SES, may work in opposite directions.  
It seems some aspects of what might be included in occupational health literacy, such as training, may come 
from the workplace itself – which is related to SES, while others, such as what we referred to as awareness, 
may come from factors based in the home, such as perhaps attitudes of parents – which is also associated 
with SES.  While either element of information may or may not be related to risk of workplace injury for teen 
workers, studying the effects of OHL and its links to SES should consider that adding up bits of information 
may occur via different mechanisms built into socioeconomic status. These sources may add up independently 
or interact to produce individual subjects’ measures of occupational health literacy.  Despite acknowledging a 
variety of sources of information, it had not occurred to us prior to doing this research that the accumulation of 
occupational health literacy might work in counteractive ways (e.g., that some forms of information, training, 
knowledge and awareness may be higher due to low SES and other forms due to higher SES). We will take 
this lesson with us into future efforts to investigate socioeconomic status and health disparities broadly and 
with regard to the potential value and differential allocation of information in particular.   

A second important lesson we wish to point out to others conducting similar research is the need to consider 
that hazardous work itself may be the driving force behind the accumulation of knowledge, training and 
perspectives on occupational health, both academic and applied.  Simple experience may lead to accumulated 
knowledge, the ability to apply it (if only by trial and error) and the development of relations with others on the 
job who may be sources of information.  Also, the very need for such knowledge and information may come 
from the hazardousness of the job one is performing.  This, we now suspect, goes well beyond the association 
between job training that should do with dangerous employment.  In conjunction with this association between 
dangerous work and a variety of components we measured as OHL, it also did not occur to us that teens would 
have such a variety of exposures that could be so difficult to control for.  We did not anticipate the difficulty of a 
population based approach to studying OHL among teens sampled from high schools.  We suggest that future 
studies of the potential protective value of OHL examine teens working in a very narrow range of jobs so that 
work exposures may be relatively homogenous in the sample.  Even in such a design, it may be necessary to 
acquire job task exposure data so that differences may be accounted for in the statistical analyses. 

Intermediate Outcomes:  

There are no intermediate outcomes to report at this time. 

End Outcomes: 
There are no end outcomes to report at this time. 
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SCIENTIFIC REPORT 
Background  
Adolescent Occupational Injuries - Working outside the home for pay is common among US teenagers [7].  
In 2006, 2.4 million 16- and 17-year-olds had formal employment [8].  While work is largely a positive 
experience for youth it is not devoid of risks.  Work-related injuries are the fourth most common type of 
unintentional injury among those ages 10-19 [9]. The National Institute for Occupational Safety and Health 
(NIOSH) estimates the number of non-fatal work-related injuries among those under age 18 to be between 
168,000 [10] and 230,000 [5].  In 2003, an estimated 54,800 work-related injuries and illnesses among youth 
less than 18 years of age were treated in hospital emergency departments [11].  U.S. Bureau of Labor 
Statistics data for 2001 show that 44,535 16-19- year-olds sustained an occupational injury or illness involving 
days away from work in that year alone [11].  The most common types of non-fatal injuries sustained by youth 
are lacerations, sprains and strains, contusions and burns [12].  Most non-fatal injuries occur in the retail and 
service industries [11, 13, 14], which employ the greatest number of youth under 18 [12, 13].  Injury rates are 
highest in the retail industry [15] yet construction and manufacturing also have high rates of adolescent injury 
compared to other industries 
Social Disparities in Injury Risk - The literature on adolescent WRI provides a good understanding of the 
injury experiences of working youth as a whole [15-18] yet our understanding of the experiences of particular 
groups of workers is much more limited. Though it is documented that, among adolescents, males, older 
workers, blacks, and Hispanics are more likely to be injured [12, 19-21], little is known about how injury 
experiences differ between youth of different socioeconomic backgrounds. Given the extensive evidence of 
risk differentials by SES for many other types of unintentional injuries among youth [22-27] one would expect 
that such associations would reveal themselves within occupational injuries as well yet few studies have 
explored this question.  Much of the reason for this is that data on SES are often not collected by the major 
surveillance systems that monitor occupational injuries, nor are they typically collected in surveys of young 
workers themselves. A study by Rauscher and Myers (2008) explored this question using survey data on 
young workers. Results showed that youth of low SES are more likely to be injured at work than youth from 
more affluent backgrounds [28]. A statistically significant inverse association between adolescents’ SES 
(measured using mother’s education) and prevalence of WRI was found in a sample of 1,430 working high 
school students, after controlling for hours worked per week, work history duration, and race. Although similar 
results have been found in the adult worker population [29-31], the complex pathways through which SES 
influences occupational injury are yet to be fully understood in either population.   

Health Literacy and Health - Improving health literacy is an objective of the U.S. DHHS’s Healthy People 
2010 Initiative [1]. It is defined as “the degree to which individuals have the capacity to obtain, process and 
understand basic health information and services needed to make appropriate health decisions” [32]. Among 
the US public, health literacy is very low. According to the 2003 National Assessment of Adult Literacy, 17% of 
American adults have less than adequate skills and another 22% possess only basic health literacy skills [33].  
This low level of health literacy has become a serious concern [1, 34]  given the impacts it has on American’s 
health and the health care system. Reviews of the literature on the relationship between low health literacy and 
health show that low health literacy is associated with failure to obtain preventive health services, delayed 
presentation for treatment and diagnosis, and a greater likelihood of being hospitalized and using expensive 
medical care [35-45]. It is also associated with a number of problematic health behaviors such as poor 
medication management and errors, failure to comply with treatments and manage one’s own care effectively, 
and poorer chronic disease management [35, 37, 44, 46]. Most importantly it is associated with increased 
mortality, increased incidence of chronic illness, poorer intermediate disease markers, and poorer general 
health status [36, 37, 40, 42,43]. Most of what is known about health literacy and its effect on health comes 
from research on adults.  Very little is known about adolescent health literacy [35, 47, 48] yet some studies 
have shown that substance use, smoking, alcohol misuse, and body mass index are all associated with low 
health literacy in adolescents [44]. 

SES, Health and Health Literacy - It is well established that those of low SES have poorer health [49]. The 
gap in health status between individuals of different SES levels in the US has persisted over time despite 
advances that have helped to equalize the intervening mechanisms to good health (e.g., improved sanitation, 
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immunizations) between the more and less affluent [50, 51].  It is argued by sociologists, that longstanding 
health inequalities are the result of the persistent unequal distribution of protective resources. They posit that 
SES largely determines one’s access to the kinds of resources (e.g., money, power, prestige, social support, 
knowledge) that are needed to protect oneself against known health risks and thus, individuals of higher SES 
are better positioned to know about health risks and to have the ability to take protective measures than are 
individuals of low SES [50, 52, 53]. This is borne out by the epidemiologic literature on SES, health literacy, 
and health status.Individuals of low SES have lower levels of [33, 44] general literacy.  They also have less 
access to the types of protective information, knowledge and services that contribute to good health [54-58].  
For example, two studies found that knowledge of cardiovascular risk factors was lower among low SES 
individuals [55, 56]. Others found that knowledge of the Pap-test among women of low SES was lower than 
among higher SES women [54] and that pregnant women of low SES are less likely to be offered screening for 
Down Syndrome [59]. Lastly, individuals of low SES also have lower levels of health literacy [33, 44, 60,61]. 
The low health literacy of disadvantaged populations has been shown to contribute to health disparities [42, 
46,62].  
Occupational Health Literacy - No research has looked at health literacy as it applies to the work setting and 
worker health and safety. In this study, we adapted the definition of health literacy, referred to above, to the 
work setting and defined the concept of “occupational health literacy” as “having the capacity to obtain, 
process, and understand basic workplace health and safety information, and services needed to make 
appropriate decisions with regard to staying safe and avoiding work-related injuries and illnesses.”  
Recognizing hazards, understanding and following safety procedures, and knowing the child labor laws and 
one’s rights as a worker are elements we consider to embodyoccupational health literacy as it applies to 
adolescent workers. As a novel concept, occupational health literacy has never been measured in the young 
worker population so it is unknown exactly how literate youth are when it comes to matters of occupational 
health.  Determining this was a major goal of this study. 

SES and Occupational Health Literacy - Drawing on the research linking SES and general health literacy 
[33, 44, 60, 61], we hypothesized that similar relationships exist between SES and occupational health literacy 
within the young worker population. We posit that just as individuals of low SES are likely to have lower health 
literacy, so too are they likely to have lower occupational health literacy because they lack the kinds of health 
protective resources they need to stay safe at work.  A look at the channels through which health information is 
imparted to youth illustrates the potential for SES differentials in occupational health literacy among youth.  
Because most youth lack employer provided health and safety training, they must rely on other sources of 
information on work safety.Parents, teachers, civic groups, the internet, etc. are all important health 
communication channels and contributors to adolescents’ development of health literacy [63, 64]. These are 
also channels through which health and safety information can be transmitted. Having access to these 
communication channels is not only useful for filling in the gaps in employer provided training, but receiving 
information from multiple sources can help solidify young workers’ health and safety knowledge and skills. In 
the Healthy People 2010 Initiative report it is noted that, “health communication best supports health promotion 
when multiple communication channels are used…” [32].  Access to these channels and the quality of 
information they provide is likely differ by SES. Access to health and safety information through the schools is 
likely to be differential by students’ SES as schools in communities of higher wealth are more likely to have the 
resources needed to educate their students on health and safety than are those in less affluent communities 
[65]. Likewise access to information through the internet is liable to be differential by SES as low-income youth 
are less likely to have computer access [64, 66]. Also, low SES parents, who possess lower health literacy and 
lack their own access to health protective knowledge are less able to impart health protective knowledge to 
their low SES children than are more affluent parents [44, 67]. We do not know, however, the number of 
channels through which health and safety information is provided to young workers, and if in fact, low SES 
youth have access to fewer of them, which we see as a contributor to low occupational health literacy.  

Occupational Health Literacy, WRI and SES - The literature on WRI tells us that in some circumstances 
having health and safety training is protective against injury[68-71] and that receipt of training among young 
and inexperienced workers is of particular value as most injuries at work occur within the first year on the job, 
with the highest injury rates occurring among workers ages 16-17 [72].  It is therefore likely that occupational 
health literacy, which encompasses much more than simply possessing safety training, can affect one’s 
capacity to stay safe at work.  
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Specific Aims 
The specific aims of this study were as follows: 

AIM 1:  To assess adolescent occupational health literacy along the following dimensions: A) access to health 
and safety information; and B) health and safety knowledge and skills 

AIM 2:To determine whether occupational health literacy is associated with adolescents’ work-related injury 
(WRI) risk  

AIM 3:To determine whether occupational health literacy is associated with adolescents’ socioeconomic status 
(SES)  

AIM 4: To determine whether low occupational health literacy among low SES adolescents is a mediating 
factor between low SES and elevated WRI prevalence  
 

Data from participants at all five schools were collected using the same self-administered, anonymous 
questionnaire, which was developed by researchers at the University of North Carolina, Chapel Hill. The 
instrument had been pilot tested and used in a statewide survey of working teens in North Carolina in 1995[

Methodology 
Data Source 
This study analyzed two unique pre-existing cross-sectional surveys conducted in 1999 from students across 
five public high schools in the US. The first includes data originally collected as part of the consortium project 
“Protecting Young Workers,” funded through a Cooperative Agreement between the University of North 
Carolina Injury Prevention Research Center and the National Institute for Occupational Safety and Health 
(NIOSH). These data were collected in one high school in each of the following cities: Oakland, CA; Los 
Angeles, CA; Brockton, MA; and Philadelphia, PA. The second dataset comes from a survey conducted by 
school administrators in one high school in Lowell, MA. The purpose of both original studies was to learn about 
the working conditions and work-related injury experiences of youth.  These data acquired via questionnaires 
include variables on work-related injury prevalence, demographics, and work experiences as well as items on 
receipt of health and safety information, training and knowledgeof safety concepts, which we used to construct 
ameasure of “occupational health literacy.” 

Data Collection 

73] 
and a 1996 NC survey of workers in the retail industry [74, 75]. In the Brockton high school, a purposive 
sample of grade 10 through 12 classrooms was selected for the survey. In the Oakland and Los Angeles 
schools, students in a randomly selected sample of required English classes in grades 9 through 12 were 
surveyed. In the Philadelphia school, students in grades 9 through 12 were surveyed in their homeroom 
classes. In these four consortium sites, all students completed one of three self-selected surveys based on 
their work experience (currently working, previously worked but not currently working, never worked) [76]. In 
the Lowell high school, all students in grades 9 through 11 who were currently working or who had previously 
worked were asked to participate in the survey, which was administered in all homeroom classes (seniors did 
not participate as their classes had ended before the survey was conducted)[77].In all surveys, workwas 
defined as “a paid job for someone outside the home, excluding baby-sitting or odd jobs.”Further details on 
data collection in the consortium study can be found in Delp, et. al., 2002 [78] and Runyan, et.al., 2003 [79] 
and details on the Lowell study can be found in Rauscher and Myers 2008 [77]. 

Sample 
Because the focus of this work is on adolescent workers’ OHL, we omitted from the database any respondents 
over the age of 18 and under the age of 14 and included only students with current or prior work experience in 
our analyses. This resulted in a final sample of 2,262 participants acrosstheschools in the five cities as follows: 
Oakland, n=177; Los Angeles, n=169; Brockton, n=282; Philadelphia, n=204, and Lowell, n=1430.  US Census 
data for 2000 show the median household income in the five cities where data were gathered ranged from 
$30,746 - $40,055. Although there is substantial variance by location, median household income for each of 
the five cities was below the national median of $41,994. 
 
 



9 
 

Variables & Measures 
As mentioned above, we distinguish between two components of OHL, which parallel the components of 
health literacy defined by the DHHS.  They are the capacity to: 1) obtain occupational safety and health 
information and services (i.e, safety training); and 2) process and understand occupational safety and health 
information. The available survey data allowed us to construct proxies for each of these two OHL components 
as described below.  

OSH Information and Training: The first component was labeled “OSH Information and Training” and was 
operationalized as the extent to which respondents obtained OSH information from sources outside the 
workplace such as a teacher, a parent or friend, and the extent to which they received health and safety 
services, in the form of employer provided safety training.  To measure this component we used responses 
from two survey items. The first item asked respondents’ to name all the sources from which they have ever 
received information about how to keep from getting hurt at work. Response options included, teachers, school 
nurses, school counselors, parents, friends, the media, other.  We summed the number of sources named to 
create an “information” subscale with a range of 0 to 7.  The other survey item asked respondents whether 
they had ever received employer provided safety training on any of the following five topics:  how to do their 
job; why and how to use safety equipment; how to keep their workplace clean; their rights as workers; and 
what to do if they notice something dangerous on the job.  We summed the number of affirmative responses to 
create a “safety training” subscale with a range of 0 to 12.  Finally, these two subscales were combined to 
create a total score (range 0-12) measuring OHL component 1: the extent to which respondents had obtained 
OSH information and training. 

OSH Knowledge and Awareness:The second component was labeled “OSH Knowledge and Awareness” and 
was operationalized as one’s demonstrated awareness and knowledge of select child labor laws and key 
workplace health and safety concepts. To measure this component we first summed the number of correct 
answers to 10 questions about the child labor laws such as whether 16- and 17-year-olds are allowed to drive 
a car to deliver food, and created a subscale for “knowledge” with a range of 0-10.  We then summed the 
number of affirmative responses (agree vs. disagree) to the following 5 statements about workplace safety: 
“work accidents don’t ’just happen,’” “teen workers’ injuries are preventable,”“teen jobs are not necessarily all 
safe,”“teen workers should have safety training,” and “teens can make a difference in job safety” and made a 
subscale for “awareness” with a range of 0-5.  These two subscales were combined to create a total score 
(range 0-15) measuring OHL component 2: the extent of respondents OSH knowledge and awareness. 

Overall OHL:  Lastly, the two component scores were summed to create a final score measuring respondents 
overall OHL (range of 0-27). 

Work-related Injury:We measured injury using responses to a single survey item. Respondents were asked, 
“While working for someone outside your household, have you ever had any of the following injuries?” and 
instructed to check all applicable responses from the following list of outcomes: “a back injury,” “any other 
muscle injury,” “a burn,” “a cut,” “a broken bone,” “an electric shock,” or “any other injury.” No additional 
instruction was given; respondents determined whether they had experienced at least one event. A 
dichotomous measure of ever having had one or more of these injuries, regardless of type or severity, versus 
having none was created and used in all analyses.   

SES: To measure socioeconomic status (SES), we used mother’s education [82-85]. Since teenagers’ SES is 
a function of their parents’, measures of parental SES are recommended for studies of SES and children’s 
health [82, 83].  Maternal education has some advantages over other measures of SES:  it is rarely missing in 
surveys of youth, is more accurately reported by youth than family or household income, and is highly 
correlated with father’s education [82, 83]. We also used a secondary SES measure, whether respondents 
worked to help financially support their families. An indicator variable was created based on subjects’ 
responses regarding the reasons why they decided to take their job. 

Other Variables: In addition to age and gender, self-reported race/ethnicity was also collected. Race/ethnicity 
was derived from responses to two survey items pertaining to race and ethnicity. We coded these responses 
into one of five of the following categories: Asian (non-Hispanic), Black/African American (non-Hispanic), 
Hispanic, White (non-Hispanic), and “Other (non-Hispanic).” The last group includes Native Americans and 
those who checked off more than one response option. 
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To account for time at risk in our injury models, we created a “work history duration” variableby subtracting the 
age at which respondents first worked in a formal job from their age at time of survey completion. This variable 
represents a maximum possible duration of employment since any period of unemployment between jobs was 
not measured.  

We also created a “job hazardousness” measure to account for varying risk by respondent job type.  We used 
respondents’ current or most recent job.  Respondents were asked to select one answer from a list of sixteen 
occupations (e.g., cashier, cook, waitress, construction worker).  Respondents were given the option to select 
“other” and write in their occupation.  Using the 19901

81
 US Census occupation codes, we coded responses into 

one of 13 “minor occupational groups”(e.g., “Administrative Support,” “Mechanics and Repairers”)[ ]. We then 
assigned each respondent their minor occupational grouping’s 1999 BLS age-specific injury rate per 10,000 
workers (either ages 14-15 or ages 16-19, as categorized by the BLS)[80]. For example, a 15-year-old working 
as a sales clerk was assigned the 1999 injury rate for 14- to 15-year-olds in the minor group, “Sales 
Occupations.”   

Statistical Analyses  
AIM 1:  To assess adolescent occupational health literacy along the following dimensions: A) access to 
health and safety information; and B) health and safety knowledge and skills 
To achieveAim 1 descriptive analyses were conducted with all OHL scores for the entire sample and then by 
each demographic characteristic. To test for bivariate associations between demographic variables and OHL 
(and its two subcomponents) two-tailed t-tests with equal variance were used to test for significant differences 
in scores between genders and one-way ANOVA was used with race and city; to test all other associations we 
used linear regression. OHL and its component scores were modeled as continuous measures.  

AIM 2: To determine whether occupational health literacy is associated with adolescents’ WRI risk  
Because the prevalence of work-related injury is high (41%) in this dataset, logistic regression was not 
appropriate for modeling the association between OHL and injury outcomes; odds ratios approximate relative 
risk when outcome measures are rare. When the outcome is not rare (>10%) ordinary logistic regression would 
produce inflated odds ratios [86]. Thus, to model associations with the injury outcome, Cox regression was 
used in a manner described by Barros to obtain prevalence ratios [87]. Using this approach, the “time to 
failure” variable was set arbitrarily to one (although any constant can be used) for all observations. The injury 
indicator variable serves as the “failure” variable. This model obtains prevalence ratios since it calculates 
model parameters by looking to the first “failure” event which, in this design, is the instant in which all events 
occur. Regression models of injury outcomes included the work history duration variable to account for the 
maximum time at risk that teens may have worked.  Injury incidence rates provided by the US BLS were 
included to adjust for job hazardousness.Since exploratory analysis conducted using spline regression 
techniques revealed a nonlinear association between job hazardousness and injury prevalence, the job 
hazardousness variable was modeled as a set of indicator variables group according to natural breaks in the 
distribution. Gender, age, race and SES were also included to adjust results. Finally, robust standard errors 
were used, as recommend by Barros [87], and cluster adjustments by school were applied to account for the 
correlation of observations.   

We also conducted stratified analysis by school location. Regression models were stratified to explore 
differences in associations by schools in the sample. Since the data were too sparse to examine the schools 
separately, regression models were stratified by combining the schools in Lowell and Brockton, MA(B/L), and 
contrasting this grouping with the schools in, Los Angeles, Oakland and Philadelphia (L/O/P) combined.  Since 
respondents in the Lowell, MA school made up the majority (57%) of the observations included in the final 
model, stratification was also done to examine this schools’ influence on the full model.  It was observed, 
however, that the coefficients of the Lowell only model (not shown) were not changed when Lowell was 
grouped with Brockton; therefore Lowell and Brockton were combined. These groupings are not intended to 
                                                           
1Because our job hazardous measure is based on 1999 Bureau of Labor Statistics injury rates, which use the 
1990 census occupation codes, we used the same coding scheme as the Bureau. 80. United States Bureau of 
Labor Statistics, Injuries, Illnesses, and Fatalities, 1999, US Department of Labor.  Available at: 
http://www.bls.gov/iif/home.htm: Washington, D.C.. 
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reflect regional differences, but rather they meant to encapsulate much of the racial and ethnic variation in the 
schools as Brockton and Lowell were primarily white and the others were mostly Hispanic (Los Angeles) and 
black (Oakland and Philadelphia). Examination of model coefficients provided empirical support for these 
groupings; differences, where observed, were strongest using these groupings. 

AIM 3: To determine whether occupational health literacy is associated with adolescents’ SES 
To achieveAim 3 we used linear regression to test for associations between scores of overall OHL and each of 
its sub-scores and socioeconomic status. SES was measured via two variables (also as described earlier but 
summarized here). First, mother’s education level was used. This was done by creating a dichotomous 
variable, distinguishing those with a college degree (or higher) vs. those who had not completing college and a 
four-level variable indicating highest degree earned (less than high school, high school/some college, college 
graduate and graduate degree). Those in the less than high school category were omitted from models and 
served as the reference category. The second variable used to represent SES was a dichotomous variable that 
indicates whether the teen included working to financially support their family among their reasons for their 
employment.  A positive response is taken as a measure of low SES as it suggests economic need not present 
in those who did not indicate this purpose for working. Linear regression was used to model crude associations 
between these SES variables and to determine results adjusted for age, gender, employment history duration, 
race and school location. To explore interaction effects between the SES and OHL association by race and 
ethnicity, models were also stratified by the school location groupings as described above. These groupings 
were also used to determine whether the numeric majority of the sample contributed by Lowell was driving 
results of our full models.  In addition, these groups demonstrated dramatic differences in the effects of SES 
(as measured by mother’s highest degree earned) on work related injury. Therefore, to examine the 
association between SES and OHL scores, we again applied this stratification scheme.   

AIM 4: To determine whether low occupational health literacy among low SES adolescents is a 
mediating factor between low SES and elevated WRI prevalence  
Due to our findings relative to the prior aims (as described in detail below), we were unable to conduct the 
proposed analysis for Aim 4. The following describes our original proposed methods for achieving this aim. We 
will compared changes in the magnitude of the SES coefficients after including measures of occupational 
health literacy.This is conceptually different but mechanically similar to analysis of confounding [97].  Since 
occupational health literacy is theorized to be on the causal pathway between SES and WRI, any decrease in 
the effect of SES on WRI with occupational health literacy in the model will represent the extent to which 
occupational literacy mediates the role of SES on WRI risk. Coefficients for SES are expected to weaken in the 
presence of occupational health literacy measures. The overall model building approach employed in this study 
will be a theoretically guided forward selection process. That is, after determining bi-variate associations, 
models will start with the outcome (occupational health literacy scores or WRI) and the main variable of interest 
(occupational literacy scores or SES); other variables observed to be significantly associated with the outcome 
will be added to the model to determine the impact of each on the bi-variate association. 

Results & Discussion  
AIMS 1 & 2 - In this section, we provide some basic descriptive data first and then present the results for Aim 1 
and the related Aim 2.  We follow this with a discussion of the Aim 1 and 2 findings. 
Results 
Sample Characteristics - The characteristics of the sample are presented in Table 1 below. The majority of the 
sample is between the ages of 15 and 17 and females outnumbered males in all school samples except 
Philadelphia. There are a variety of races and ethnicities represented and SES also varies considerably yet a 
large proportion of respondents have mothers with a high school diploma or some college. Race and SES vary 
dramatically across schools (chi-square p <0.001 for associations between school and race, and school and 
SES). The average work-history duration was just over two years; over three-quarters(76.8%) of respondents 
worked in either sales- or service-related occupations. As for job hazardousness, the age-specific injury rate 
ranged from 0 to 150.7 per 10,000 FTE and had a mean of45.3 (S.D.=42.8). 

Injury Prevalence - Forty one percent of respondents reported being injured at work at least once.  Among 
those reporting at least one injury, 38.6% self-reported they experienced more than one kind ofinjury.   
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Table 1.  Sample Characteristics, by School Location 
 Percent 

All Cities 
(n=2262) 

Brockton, MA                
(n=282) 

Los Angeles, CA 
(n=169) 

Lowell, MA 
(n=1430) 

Oakland, CA                 
(n=177) 

Philadelphia, 
PA (n=204) 

Age       
n 1974 257 146 1236 162 173 
  14 6.2 1.9 5.5 7.6 0.0 9.3 
  15 25.5 13.7 22.6 29.9 19.4 20.8 
  16 32.3 31.2 26.0 33.8 28.5 32.4 
  17 26.2 36.5 29.5 23.5 26.7 26.6 
  18 9.8 16.7 16.4 5.3 24.5 11.0 
Gender       
n 2026 257 153 1260 170 186 
  Female 53.0 53.7 50.3 53.3 63.5 41.9 
  Male 47.0 46.6 49.7 46.7 35.8 58.1 
Race/Ethnicity       
n 1928 245 140 1205 160 178 
  White 38.6 57.1 0.0 49.7 1.9 1.7 
  Black/African  
  American 

18.5 26.9 10.0 2.4 63.8 82.0 

  Asian 25.6 4.1 0.7 37.8 15.6 1.1 
  Hispanic (all  
  races) 

14.8 10.6 87.9 8.1 10.0 12.4 

  Other race 2.4 1.2 1.4 1.9 8.8 2.8 
Mother’s 
Education 

      

n 1471 210 89 872 142 158 
<HS Diploma 18.5 12.6 66.3 18.8 11.7 3.8 
  HS Diploma/  
  Some College 

47.4 50.5 27.0 43.9 48.3 73.4 

  College Graduate 24.0 28.0 5.6 24.8 30.3 18.4 
  Graduate  
  Education 

10.2 8.9 1.1 12.5 9.7 4.4 

 Mean 

Work History 
Duration*  

2.1 1.9 2.3 2.0 2.3 2.5 

n 1755 255 142 1025 160 173 
Job 
Hazardousness+ 

45.3 47.4 48.5 44.3 44.0 46.3 

n 1427 216 117 828 114 152 
*in years 
+1999 work injury rate/10,000 workers between the ages of 14 and 19. 

 
AIM 1:  To assess adolescent occupational health literacy along the following dimensions: A) access to 
health and safety information; and B) health and safety knowledge and skills 
Respondents’ showed a moderate level of OHL with a mean overallOHL score of 14.5 (S.D.=3.1) and a range 
of3 to 23 (Table 2 below). Among the OHL sub-components, the mean score for obtainment of OSH 
information and training was low at 2.8 (S.D.=1.9) and ranged from 0 to 11 while the score for OSH knowledge 
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and awareness was moderate at 11.5 (S.D.=2.2)  with a range of 1 to 15. Differences in OHL scores by 
demographic characteristics are displayed in Table 2. Overall OHL was significantly associated with all 
demographic characteristics.OSH information and training was significantly associated with all demographic 
characteristics except for SES.OSH knowledge and awareness was associated with all characteristics except 
race/ethnicity. 
 

Table 2.  Occupational Health Literacy (OHL) Scores, by Demographic Characteristics 
 
 
 
Characteristic 

Mean Overall 
OHL Score 
(range 0-27) 

Mean OHL Subcomponent Scores 

OSH Information 
&Traininga(range 0-12) 

OSH Knowledge 
&Awarenessb(range 0-15) 

Total Sample 14.37 2.82 11.54 
n 1782 1933 1848 
Age     
n 1729 1824 1782 
  14-15    13.51***    2.45***    11.04*** 
  16 14.48 2.82 11.57 
  17 15.12 3.05 12.00 
  18 15.44 3.24 12.00 
Gender    
n 1765 1871 1822 
  Female     14.90***  2.90*    11.92*** 
  Male 13.97 2.73 11.14 
Race/Ethnicity    
n 1710 1808 1762 
  White    14.11***    2.55*** 11.46 
  Black/African American 15.10 3.20 11.73 
  Asian 14.44 2.78 11.63 
  Hispanic (all races) 14.71 3.04 11.55 
  Other race 14.11 2.64 11.32 
Mother’s Education    
n 1326 1400 1361 
<HS Diploma   14.87** 3.00   11.80** 
  HS Diploma/Some 
College 

14.70 2.88 11.71 

  College Graduate 14.48 2.83 11.60 
  Graduate Education 14.05 2.66 11.17 
School    
n 1781 1932 1847 
  Brockton, MA     15.38***    3.10*** 12.04*** 
  Lowell, MA 14.02 2.55 11.42 
  Los Angeles, CA 14.41 2.91 11.46 
  Oakland, CA 15.37 3.43 11.88 
  Philadelphia, PA 15.02 3.48 11.37 
aOccupational health and safety information and training obtained by respondents 
b Respondents’ knowledge and awareness of occupational health and safety information and concepts 
Significance levels:  *p<0.05, **p<0.01,***p<0.001 
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AIM 2: To determine whether occupational health literacy is associated with adolescents’ WRI risk  
Table 3 shows the prevalence ratios and 95% CIs for OHL scores and injury prevalence.   All results were 
adjusted for age, race, gender, SES, employment history duration, school, and job hazardousness and all were 
generated using robust standard error estimators. Adjusted regression modeling revealed a positive 
association between the overallOHL score and work-related injury prevalence (PR = 1.03, 95% CI [1.01, 1.05]) 
(Model 1.). This association appears to be driven by the OSH information and training subcomponent as it was 
positively associated with injury prevalence while the OHS knowledge and awareness subcomponent  was not 
(OSH information and training PR = 1.05, 95% CI [1.02, 1.09], OSH knowledge and awareness PR = 1.01, 
95% CI [0.98, 1.05]) (Model 2).  Looking further at  thesubscalesthat make up the OSH information and training 
subcomponent(Model 3) we found that both the information and  safety training subscales werealso positively 
associated with injury prevalence (information  PR = 1.06, 95% CI [1.00, 1.12], safety training PR = 1.05, 95% 
CI [1.01, 1.10].  More detailed examination of thesubscalesthat make up the OSHknowledge and 
awarenesssubcomponent(Model 4) showed that neither the knowledgenor the awarenesssubscales were 
positively associated with injury prevalence (knowledge PR = 1.00, 95% CI [0.97, 1.04], awareness PR = 1.04, 
95% CI [0.98, 1.10]).  When all fourof these subscales were modeled, only the safety training subscale 
remained positively associated with injury prevalence while controlling for the remaining subscales and the 
confounder variables (Model 5).Crude results (not shown) revealed a nearly identical pattern as that observed 
in the adjusted models.  The only difference regarding significance of associations is that in Model 3 
(containing the information and safety training subscales) the information subscalewas not significantly 
associated with injury prevalence.  The coefficient for the safety training subscale was substantially reduced 
from about 1.11 in the crude model to 1.05 in the fully adjusted model, and the coefficient for the OHS 
information and training subcomponent was reduced from 1.08 in the crude model to 1.05 in the fully adjusted 
model.  It is also must be noted that the N for crude models were much higher (between 1780 and 1933) as 
they did not suffer the compounded effect of missing data for several variables.  The similarity in the crude and 
adjusted models suggests that the adjusted results are not likely artifacts of this loss of observations. 
 
Table 3.  Adjusted* Prevalence Ratios and 95% CIs for Occupational Health Literacy (OHL) Scores and Injury 
Prevalence  
 
Scores 

Model 1 
(n=939) 

Model 2 
(n=939) 

Model 3 
(n=982) 

Model 4 
(n=950) 

Model 5 
(n=939) 

Overall OHL 1.03 
(1.01, 1.05) -- -- -- -- 

     OSH Information & Traininga  
1.05 

(1.02, 1.09) -- -- -- 

          Information    
1.06 

(1.00, 1.12) -- 1.05 
(0.99, 1.12) 

          Safety training    
1.05 

(1.01, 1.10) -- 1.05 
(1.00, 1.09) 

     OSH Knowledge & Awarenessb  
1.01 

(0.98, 1.05) -- -- -- 

          Knowledge    
1.00 

(0.97, 1.04) 
1.01 

(0.97, 1.04) 

          Awareness    
1.04 

(0.98, 1.10) 
1.03 

(0.97, 1.09) 
*all models adjusted for age, gender, race, employment history duration, school location, and job hazardousness 
aOccupational health and safety information and training obtained by respondents 
b Respondents’ knowledge and awareness of occupational health and safety information and concepts 

 
Stratified Models-Regression models were stratified to explore differences in associations by schools in the 
sample (Table 4 below). Since the data were too sparse to examine the schoolsseparately, regression models 
were stratified by combining the schools in Lowell and Brockton, MA(B/L),and contrasting this grouping with 
the schools in, Los Angeles,Oakland and Philadelphia (L/O/P) combined.  Since respondents in the Lowell, 
MAschoolmade up the majority (57%) of the observations included in the final model, stratification was also 
done to examine this schools’ influence on the full model.  However, it was observed that the coefficients of the
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Table 4.  Adjusted* Prevalence Ratios and 95% CIs for Occupational Health Literacy (OHL) Scores and Injury Prevalence, Stratified by School 
Groupings** 
 
 
 
Scores 

Model 1 Model 2 Model 3 Model 4 Model 5 

B/L 
(n=699) 

L/O/P 
(n=241) 

B/L 
(699) 

L/O/P 
(n=241) 

B/L 
(n=724) 

L/O/P 
(n-258) 

B/L 
(n=706) 

L/O/P 
(n=244) 

B/L 
(n=699) 

L/O/P 
(n=240) 

Overall OHL 
1.03 

(1.01, 
1.05) 

1.04 
(0.98, 
1.09) 

        

     OSH Information &Traininga 
  1.05 

(1.02, 
1.09) 

1.06 
(0.98, 
1.14) 

      

        Information 
    1.05 

(0.98, 
1.12) 

1.09 
(0.96, 
1.23) 

  1.05 
(0.98, 
1.12) 

1.09 
(0.95, 
1.24) 

        Safety training 
    1.06 

(1.02, 
1.11) 

1.03 
(0.93, 
1.13) 

  1.05 
(1.01, 
1.10) 

1.03 
(0.93, 
1.15) 

     OSH Knowledge &Awarenessb 
   1.01 

(0.98, 
1.04) 

1.02 
(0.93, 
1.10) 

      

        Knowledge 
      1.00 

(0.96, 
1.04) 

0.99 
(0.90, 
1.09) 

1.00 
(0.97, 
1.04) 

1.00 
(0.93, 
1.10) 

        Awareness 
      1.03 

(0.97, 
1.09) 

1.05 
(0.91, 
1.22) 

1.02 
(0.96, 
1.08) 

1.05 
(0.89, 
1.23) 

*all models adjusted for age, gender, race, employment history duration, school location, and job hazardousness 
**Groupings:  B/L = Brockton/Lowell;  L/O/P = Los Angeles, Oakland & Philadelphia 

aOccupational health and safety information and training obtained by respondents 
b Respondents’ knowledge and awareness of occupational health and safety information and concepts 
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Lowell only model (not shown) were not changed when Lowell was grouped with Brockton; therefore Lowell 
and Brockton were combined. This grouping is not intended to reflect regional differences, but rather it 
encapsulates much of the racial and ethnic variation in the schools as Brockton and Lowell were primarily 
white and the others were mostly Hispanic (Los Angeles) and black (Oakland and Philadelphia).  Examination 
of model coefficients provided empirical support for these groupings; differences, where observed, were 
strongest using these groupings. The overall OHL score showed a significant association with injury 
prevalence in the B/L grouping (PR = 1.03, 95% CI [1.01, 1.05]) and a similar but non-significant association in 
the L/O/P grouping (PR = 1.04, 95% CI [0.98, 1.09]) (Model 1). 

Looking at the two OHL subcomponents (Model 2), the OSH information and training subcomponent showed a 
significant association with injury prevalence in the B/L grouping (PR = 1.05, 95% CI [1.02, 1.09]) and, again, a 
similar but non-significant association in the L/O/P grouping (PR = 1.06, 95% CI [0.98, 1.14]).  The OSH 
knowledge and awareness subcomponent showed no significant association with injury prevalence in either 
the B/L grouping (PR = 1.01, 95% CI [0.98, 1.04]) or the L/O/P grouping (PR = 1.02, 95% CI [0.93, 1.10]) 
(Model 2).Looking deeper into the subscales that make up the OHS information and training subcomponent 
(Model 3), we found that the subscale for information was positive but non-significant for B/L (information PR = 
1.05, 95% CI [0.98, 1.12]) and L/O/P (information PR = 1.09, 95% CI [0.96, 1.23]). The safety training 
subscale, however, was positive and significantly associated with injury prevalence for B/L (safety training PR= 
1.06, 95% CI [01.02, 1.11]) but not significant for L/O/P (safety training PR 1.03, 95% CI [0.93, 1.13]).  Model 
4, which looks at the subscales that make up the OSH knowledge and awareness subcomponent, shows that 
both the knowledge and awareness subscale were both not significantly associated with injury prevalence in 
either the B/L grouping (knowledge PR = 1.00, 95% CI [0.96, 1.04], awareness PR = 1.03, 95% CI [0.97, 1.09]) 
or the L/O/P grouping (knowledge PR = 0.99, 95% CI [0.90, 1.09], awareness PR = 1.05, 95% CI [0.91, 1.22]). 
Finally, Model 5 which contains all four subscales shows that only the safety training subscale remains 
significant and only for the B/L grouping (safety training PR 1.05, 95% CI [1.01, 1.10]). However, the pattern of 
coefficients between groupings is quite similar (Table 4).   

Discussion 
Young workers in this sample showed moderate levels of occupational health literacy with high levels of OSH 
knowledge and awareness and low levels of OSH training and information. Occupational health literacy, 
however, was not found to be protective against work injury among youth, as we hypothesized; rather it was 
positively associated with work-injury. This unexpected association appears to be driven mostly by our 
measure of safety training received and, to a lesser extent, the level of OSH information received by 
respondents. The positive association found between receipt of safety training and work injury may suggest 
that where jobs are more dangerous teen workers are more likely to receive safety training from their 
employers.  That is, we suspect job hazardousness is driving the safety training-work injury relationship and 
obfuscating that between OHL and work injury.  

Our attempt to control for job hazardousness using the BLS injury statistics did not impact the association 
between safety training and work injury.In addition, no direct association between safety training and job 
hazardousness as recorded by the BLS could be detected in these data (data not shown).  This suggests that 
the groupings of jobs by BLS category are not sufficient for controlling for job hazardousness, at least with 
regard to teen workers.  When a variety of jobs is included in a sample, as was the case in this school based 
survey, the hazards of the workplace must be measured very precisely to be able to sufficiently control for 
them and determine the effects of OHL broadly, and safety training in particular.  Future work on the subject of 
occupational health literacy and its effect on work injury may best be conducted using a limited number of job 
types for which hazards can be more precisely enumerated and measured. OHL studies that do not adequately 
account for job hazardousness are likely to mask the potential protective effect of OHL on work injury.     

It is also important to point out that because this was a cross-sectional study we could not ascertain whether 
work injury or various components of OHL came first.  The null associations observed here could partly be the 
result of injured teens seeking out and acquiring information after being injured.  While it was reasonable to 
suspect that teens would be trained before being injured at work, particularly in dangerous jobs, several issues 
arose that make this issue more complex.  Teens change jobs rather frequently (National Institute of Medicine, 
1998; United States Department of Labor, 2000; Weller, Cooper, Basen-Engquist, Kelder, & Tortolero, 2003) 
and it is possible that some may have reported on safety training or OSH information obtained during jobs they 
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worked after they were injured.  It is also possible, though we think less likely, that injured teens received 
information after being injured, because they were injured.  However, we speculate that an association 
between the amount of OSH information received and injury prevalence may be the most susceptible to this 
possible reverse association.  This association was positive and significant in Model 3 and nearly so in the fully 
adjusted Model 5 and it may be because injured teens seek or are simply provided information after being hurt 
on the job 

AIM 3: To determine whether occupational health literacy is associated with adolescents’ SES 
Results 
Overall, the crude associations between OHL and SES measured all three ways – as mother’s highest degree 
earned (with four categories), as mother’s having earned a college degree or not (dichotomously), and via the 
variable indicating whether the teen was working to support their family financially – consistentlydemonstrated 
that those of higher SES had lower levels of overall OHL. The p-value for the SES variable measured as 
education level were marginally significant (p=0.083) but the p-value for other two SES variables were both 
below 0.05 (Table 5). When we looked further into the subscales that make up OHL, we found that this pattern 
held for only the information subscale and the knowledge subscale. There was little evidence of any 
association between mother’s education (measured dichotomously or in four categories) and the training 
subscale or the awareness subscale. However, in the crude associations, the variable indicating that working 
to provide financial support to their families is among the teens’ reasons for working positively predicts greater 
overall OHL and greater scores for the information subscale and for the training subscale.  No association 
between working to support one’s family and the knowledge or awareness subscales was observed. 
 

Table 5.  Crude associations between SES and OHL scores (linear regression coefficients, p-values in 
parentheses). 

  OHL Information Training Knowledge Awareness 

Mother is college graduate -0.39 -0.11 -0.05 -0.24 0.02 

  (0.03) (0.05) (0.58) (0.02) (0.75) 

            

Mother’s Highest Degree*           

<High School --  -- -- -- -- 

HS/Some College -0.27 -0.16 0.09 -0.1 0.05 

College Graduate -0.49 -0.21 0.05 -0.15 0.02 

Graduate Degree -0.83 -0.25 -0.07 -0.7 0.14 

  (0.08) (0.05) (0.70) (0.02) (0.58) 

            

Works to support family 0.8 0.28 0.48 0.03 0.06 

  (<0.01) (<0.01) (<0.01) (0.78) (0.29) 

*Results of F-test with 3 degrees of freedom. 

 
Adjusted results showed no association between SES (mother’s education level measured dichotomously or in 
four categories) and OHL nor any of the subscales. A nearly significant positive association is observed 
between the awareness subscale and mother’s highest degree earned with almost all the increase coming in 
the highest education level (graduate training) (p=0.07).  However, working to support one’s family remained 
statistically associated with the overall OHL score, as well as the information and the training subscales, after 
adjustment (Table 6 below). 
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Table 6.  Adjusted^ associations between SES and OHL scores (linear regression coefficients, p-values 
in parentheses). 

  OHL Information Training Knowledge Awareness 

Mother is college graduate -0.06 -0.02 -0.04 -0.08 0.09 

  (0.72) (0.74) (0.68) (0.46) (0.19) 
            
Mother’s Highest Degree*           
<High School --  -- -- -- -- 

HS/Some College -0.12 -0.06 -0.01 -0.01 0.003 

College Graduate -0.17 -0.07 -0.01 -0.04 0.02 

Graduate Degree -0.12 -0.05 -0.13 -0.2 0.28 

  (0.95) (0.93) (0.86) (0.79) (0.07) 
            
Works to support family 0.43 0.20 0.36 -0.09 0.003 

  (0.02) (<0.01) (<0.01) (0.41) (0.95) 

^Models adjusted for age, gender, employment history duration, race and school location.   
*Results of F-test with 3 degrees of freedom.  

 
The adjusted models were examined in stratified analyses, using the Brockton/Lowell and Los 
Angeles/Oakland/Philadelphia groupings previously described.  These stratified results show no effect of either 
measure of mother’s education level on any of the OHL scores (Table 7 below).  However, the association 
between working to support one’s family and OHL scores did differ by strata.  The overall OHL score as well as 
the information and the training subscales were all significant in the Brockton/Lowell group.  In the Los 
Angeles/Oakland/Philadelphia group, these associations are also positive (working to support ones family 
which indicates lower SES predicts greater scores), but they are not statistically significant, perhaps reflecting 
lesser statistical power in this group.  Both the knowledge and the awareness subscales were not significantly 
associated with working to support one’ family in either group.   

Discussion 
The hypothesis that teens from higher socioeconomic backgrounds would have greater occupational health 
literacy was not supported by the data. Rather, it seems the opposite may be true, that teens of lower 
socioeconomic standing have higher levels of OHL. The strongest evidence of this comes from the variable 
indicating that working to support one’s family is among the reasons the teen is working. The mean overall 
OHL score was significantly higher in the crude and fully adjusted models, as were the means for both the 
information and the training subscales. In addition, the means for overall OHL, information and training were 
elevated among those working to support their families for both groupings of schools. These scores were 
significantly higher in the Brockton and Lowell group; while all subscale means were elevated among those 
working to support their families, only training approached statistical significance in the Los 
Angeles/Oakland/Philadelphia group (p = 0.06), possibly reflecting the lesser power in this group. Adjusted 
models suggest that the awareness scores increase with higher SES, particularly for teens of the highest SES 
level in the sample (those with mothers with graduate training).  This association trends more steadily and 
sharply for the Los Angeles/Oakland/Philadelphia group but remains not significant (p = 0.17), again possibly 
reflecting the lower statistical power in this group.  It may be that coming from a higher SES background may 
lead to awareness (which reflects perspectives on whether “teen workers’ injuries are preventable”, whether 
“teens can make a difference in job safety”, etc.) and that this may reflect a very different process than, for 
example, getting training on a more dangerous job.  We suggest this possible distinction between the kinds of 
information received at school and on the job, and the socioeconomic factors that may be behind this 
difference should be investigated further in studies examining the associations between OHL, SES and work 
related injuries. 
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Table 7.  Adjusted^ associations between SES and OHL scores stratified by school location groupings** (linear regression 
coefficients, p-values in parentheses). 
  OHL Information Training Knowledge Awareness 
    1 2 1 2 1 2 1 2 1 2 
Mother is college graduate -0.09 0.07 -0.02 -0.04 -0.06 0.05 -0.09 -0.07 0.08 0.16 
  (0.64) (0.85) (0.78) (0.80) (0.56) (0.79) (0.49) (0.73) (0.33) (0.22) 
Mother’s Highest Degree*                     
<High School    --    --     --    --     --    --     --    --     --    --  
HS/Some College -0.09 -0.12 -0.04 0.004 -0.02 0.05 -0.08 0.21 0.02 0.14 
College Graduate -0.17 -0.1 -0.05 -0.02 -0.04 0.08 -0.08 0.06 0.02 0.22 
Graduate Degree -0.14 0.28 -0.04 -0.13 -0.14 0.16 -0.3 0.34 0.24 0.6 
  (0.96) (0.88) (0.97) (0.91) (0.86) (0.98) (0.69) (0.74) (0.18) (0.17) 
                      
Works to support family 0.5 0.28 0.27 0.58 0.4 0.3 -0.15 0.02 0.04 -0.07 
  (0.03) (0.42)    (<0.01) (0.63) (<0.01) (0.06) (0.23) (0.93) (0.67) (0.56) 

^Models adjusted for age, gender, employment history duration, race, and school location.   
**Groupings: 1=Brockton and Lowell; 2=Los Angeles, Oakland and Philadelphia 
*Results of F-test with 3 degrees of freedom.  
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We believe these unexpected findings suggest that the association between SES and OHL (and its subscales) 
is the result of low SES teens getting jobs that are more dangerous than those obtained by teens of higher 
SES. It is possible that the lower SES teens get jobs where they receive more safety training, and have greater 
reason to seek out and/or be provided with other (non-training) safety information than those with jobs that are 
less hazardous. It may also be that teens of high SES backgrounds get higher levels of awareness from 
sources outside the workplace.  Future studies of the potential protective benefits of OHLought to consider that 
some information may be obtained on the job because the job is dangerous and calls for it, and that other 
information may come from other sources that have little to do with one’s work. In addition, future studies of the 
contexts that give rise to OHL should consider that some factors such as SES may drive these different kinds 
of information in opposite directions. 
 
AIM 4: To determine whether low occupational health literacy among low SES adolescents is a 
mediating factor between low SES and elevated WRI prevalence  

We expected to find that higher socioeconomic status predicted greater levels of OHL and wanted to explore if 
it was through greater OHL that higher SES reduced risk of work related injury.  We observed that OHL as 
measured here was actually lower among those of higher SES. Therefore higher OHL cannot be a mediator 
through which higher SES may operate as a protective force regarding risk of work-related injuries.  In order to 
conduct the analyses proposed under AIM 4 this association had to be present; as it was not, we were unable 
to achieve this Aim. 
 
Study Conclusions  
We believe there remains a solid theoretical basis for the concept of occupational health literacy and for its 
potential to protect young workers from injury, as presented earlier in this report.  We believe that the mainly 
null findings of this exploratory study are more likely due to the limitations of this dataset and the difficulties in 
examining the potential value of occupational health literacy for protecting teen workers from work related 
injury than a truly absent association between OHL and work-related injury among youth. 

This exploratory work has shown that more precise measurement of OHL and variables that may potentially 
confound its relationship to work injury is crucial to understanding the relationship between OHL and work 
injury.  Much work needs to be done to fully understand the complexities of the OHL concept and how it 
operates as a potential protective factor for young worker injury.  Future investigations of this subject would 
benefit from having a clearly established causal order of receipt of information and training and injury 
experiences, and may find it advantageous to examine a more narrowly focused group of teens performing 
similar job tasks in similar workplaces to account for the effect of job hazardousness.   

Our results also caused us to rethink our hypothesis that lower SES teens would possess less OHL as our 
findings showed precisely the opposite: teens of lower socioeconomic status had higher levels of OHL. We 
believe these unexpected findings suggest that the association between SES and OHL (and its subscales) is 
the result of low SES teens getting jobs that are more dangerous than those obtained by teens of higher SES. 
It is possible that the lower SES teens get jobs where they receive more safety training, and have greater 
reason to seek out and/or be provided with other (non-training) safety information than those with jobs that are 
less hazardous. It may also be that teens of high SES backgrounds get higher levels of awareness from 
sources outside the workplace.  Future studies of the potential protective benefits of OHL ought to consider 
that some information may be obtained on the job because the job is dangerous and calls for it, and that other 
information may come from other sources that have little to do with one’s work. In addition, future studies of the 
contexts that give rise to OHL should consider that some factors such as SES may drive these different kinds 
of information in opposite directions. 
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Program Director/Principal Investigator (Last, First, Middle): Rauscher, Kimberly Jean and Myers, Douglas Joseph 
 Inclusion Enrollment Report 

This report format should NOT be used for data collection from study participants. 

Study Title: Occupational Health Literacy, Socioeconomic Status & Work-related Injury to Teens 
Total Enrollment: 2262 Protocol Number: WVU IRB: H-22501 
Grant Number: 5R03OH009557-03  
PART A. TOTAL ENROLLMENT REPORT: Number of Subjects Enrolled to Date (Cumulative) 

by Ethnicity and Race 

Ethnic Category Females Males 

Sex/Gender 
Unknown or 

Not Reported Total 

Hispanic or Latino 149 130 6 285 ** 
Not Hispanic or Latino 862 755 26 1,643  
Unknown (individuals not reporting ethnicity) 62 68 204 334  

Ethnic Category: Total of All Subjects*  1,073 953 236 2,262 * 

Racial Categories  
American Indian/Alaska Native                           

Asian  275 209 10 494  

Native Hawaiian or Other Pacific Islander                           

Black or African American  186 167 4 357  

White  378 357 10 745  

More Than One Race                          

Unknown or Not Reported 234 220 212 666  

Racial Categories:  Total of All Subjects* 1,073 953 236 2,262 * 
 

PART B. HISPANIC ENROLLMENT REPORT:  Number of Hispanics or Latinos Enrolled to Date (Cumulative) 

Racial Categories Females Males 

Sex/Gender 
Unknown or 

Not Reported Total 
American Indian or Alaska Native                           

Asian                           

Native Hawaiian or Other Pacific Islander                           

Black or African American                           

White                           

More Than One Race                          

Unknown or Not Reported                          

Racial Categories:  Total of Hispanics or Latinos**                         ** 

*  These totals must agree. 
 ** These totals must agree. 
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