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Adolescents and young adults experience high er risks 
of occupational inj uries and fatali ties compared to 
adult workers. Consequently, understanding the risk 
and pro tective factors for young workers through a 
developmental lens is all t11e more compelling. This 
study describes the developmen tal processes of adoles­
cen ce using a bioecological framework. It d escribes how 
factors su ch as neu romaturatio n , pube rtal develop­
ment, physical growth , and social contexts may place 
youth at g reater risk of inju ry and o ther negative out­
comes in ilie work e nvironment. v\Th ile the emphasis of 
the paper is on th e developme ntal processes specific to 
adolescence , this is discussed in the larger con texts of 
macro forces such as policies, schools, and families. 
Implications of developmental fac tors on work-based 
prac tices and policies are also discussed . Key words: ado­
lescent; young adul t; occupation a l health; p olicy, 
public health ; epidemiology; developmen tal science. 
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INTRODUCTION 

With over six m illion adolescent workers in the US, 
work-re lated injuries and death s among youth impact 
all levels of society.1 In addition to health conse­
quences, work-related injuries rep resent a substantial 
econo mic burden. The Na tio nal Safety Cou ncil esti­
mated that in 2007 work-rela ted inj uries cost $1 75.3 bil­
lion in medical care, loss of productivity, and wages.2 

One study estimated that youth-related work injuries 
accou nted for $5 billion , or 3.9% of all workplace 
injury costs in the United States.3 To the individ ual and 
family, iruuries may develop into chronic d isabilities, 
associated with years of discomfo rt as well as physical 
and mental health problems. Although occupatio nal 
injuries a nd deaths have declined in the past few 
decades, exposure to hazardous work environme nts 
re mains a publ ic heal th proble m. Despi te regulations 
and measures to protect young worke rs from harm in 
the work environ men t, young workers continue to be 
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of particular con cern because they sh ow an increased 
risk of work-related health injuries com pa red to 
adults.4 For the p urposes of this paper, young worker 
and youth refer to those aged 10 to 24 years. 

According to data from the National Lo ngitudi nal 
Survey of Youth, 41 % of high school freshman and 87% 
of high school sen iors worked during th e school year or 
the summer following their senior year in ilie US.5 

During the developmental period between early adoles­
cence (10 to 14 years), late adolescence (15 to 19 years) . 
and young adul iliood (20 to 24 years), key normatiYe 
transitio ns take place, including cogni tive, p hysical, and 
social changes. A developmental framework h elps us 
better u nderstand these unique biological and psycho­
logical factors that put youth at greater risk of injury 
compared with adults. Because the maj o rity of Ameri­
can adolescen ts will h ave worked before fin ish ing high 
sch ool, addressing ilieir specific n eeds is critical in pro­
ducing a healiliier adult workforce. 

This paper describes the current landscape ofwork­
related r isk amo ng youth, stressing fatal and nonfatal 
injur ies and po ten tial risk fac tors iliat contribute to 
adverse o utcomes. T he paper emphasizes the develop­
me n tal processes of adolescence and you ng adulthood 
using a bioecological framework.6 I t describes how these 
factors may put youth at greater risk of inju ry and other 
negative outcomes in the work environ ment. T he 
emphasis of th e paper is on the d evelo pme n tal 
processes specific to young workers, but th is is dis­
cussed in the larger contexts of macro forces such as 
po licies, schools, and families. T he goals of the paper 
are to: (1) describe the cogn itive, physiological, and 
social development issues unique to you th; (2) under­
stand how these issu es put working youth at increased 
risk of injury o r oth er negative health ou tcomes; and 
(3) understand th e implication s of these developmen­
tal factors for work-based practices. 

WHY A DEVELOPMENTAL APPROACH? 

Differen ces in developmental factors put you th at 
increased risk compared wiili adults. You ng workers 
h ave the highest rates of work-related injury of any 
group in the workforce/ resulting in an estimated 
100,000 i~juries per year in the US.8 T his fact, coupled 
with the realization th at over 80% of US adolescents will 
have worked during their high school years9 makes 
understanding the epidemiology of their work-related 
injuries all the more compelling. 



Outside of agricul ture, the majority of youth who 
work do so in the service and retail sectors. ·working 
conditions place young workers in em·ironments where 
too l design, working surface height, and equipment 
dimensions are often designed for adul ts. Further­
more, ado lescent work is often characte1;zed by a lack 
of training, low pay, little super vision, and low job ecu­
rity, placing yo uth in hazardous environments where 
they some times need to make decisions for which they 
do not yet have the cognitiYe capacity. Young workers 
are asked to perform tasks outside th eir usual work 
assign me nts, su ch as d riving motor vehicles or using 
equipmen t, without receiving formal u-aining. In addi­
tion , th ey may be unfam iliar with work requireme nts 
and safety protoco ls; in instan ces where there is an 
authority figure su ch as a supervisor, young workers 
may not be aware o f their legal rights or possess a com­
mand of nego tia tion skills. 

With the understanding that development is a bid i­
rectional p rocess, that is, development and context influ­
ence the likel ihood of injuries, but injuries may also 
impact th e development of youth , prevention of injuries 
becom es all the more important. Experiences associated 
with developme ntal ch anges combined with workplace 
e nvi ron me nts and inappropriate expectations p lace 
young workers at risk for injuries. From the viewpoint of 
the ado lescent, injuries at work may resul t in lower 
school a ttendance and lower school achievement, and 
impact physical and psychological well-being. Studies 
addressing developme ntally appropriate tasks have been 
unclerresearched . Even among working adults, the 
research surrounding behavioral health outcomes, such 
as job iru uries, has been limited. However, while data 
and resear ch on the interrelationships among develop­
mental risks and youth employmen t are lacking, it is 
important to highlight what we do know so as to create 
safe working environments for young people. 

T he foll owing sectio n highligh t5 youth work and 
experie nces of fatal and n onfatal in j u r ies. 

YOUTH WORK: PREDICTORS OF FATAL AND 
NONFATAL INJURIES 

Fatal Injuries 

Runyon no tes that there are approximately 70 fatal 
injuries among adolescent worke rs per year, which 
translates to 5.11 per 100,000 workers per year; how­
ever, this may be an u nderest imate. Io Additio nally, as 
Runyon notes, whether this represents an increase over 
the previous decad e is difficult to determ ine clue to th e 
lack of accurate de nominator data o r data o n numbers 
of you ng workers. Io HoweYer, Loomis, Bena, and Bailer, 
when examining trends in fatal adolescen t inj uries 
between 1980 and 1996, found that the re was a decline 
of 3% p e r year of bo th un intentional fa talities and 
occupational deaths and that the decl ine was steeper 

for younger (7% per year) whe n compared with o lder 
workers (2 to 3% per year) .11 

v\'hile the exact t rends can be debated , what we do 
know is that when con trolling for gender d isparities in 
employment, gender is a predictor in work-related 
fatalities. Adolescent males arc significantly more likely 
to be involved with fatal as well as nonfatal injuries. For 
example, in the an alysis of O regon worker compensa­
tion cla im s data, McCall , Horowitz, and Carr reported 
that while th e overall claims rate for adolescen t inj uries 
was 134.2 per 100,000, males had more than twice the 
rate compared to females. I2 

Additionally, characteristics of workplace e nviron­
ments and industr y also place adolescents a t g reater 
risk. Agricul ture and construction are the two primary 
occupatio ns where adolescen t fatalities occur. In an 
analysis of construction fatalities among adolescen t 
workers (n = 76), Suruda, Philips, Lillquist, and Sese k 
found that compared with adults who d ied , ado lescen ts 
were more like ly to have been employed by nonunion 
firms (odds ratio [O R], 4.96), smaller fi r ms with u nder 
11 employees (OR, 1.72) , and have employers who had 
been cited for safe ty violation s by the US O ccupational 
Safety and Heal th Administration (OSHA) (OR, 1.62) . 
The au tho rs conclude that half of all of these deaths 
occurred in direct violation of ch ild labor regulations.13 

While the re are higher rates of work fa talities 
rep orted among sixteen- to seventeen-year o ld males, 
there are relatively few fatal work inj ur ies among those 
15 years old and younger. Factors that expla in d iffer­
ences between these two age g roups include: fewer 
hours worked , less complex work tasks, lower likeli­
hood to combine wor k with substance use , and less 
physically demanding wor k am on g fifteen-year olds 
compared to sixteen- to seven teen-year o ld s.IO Thus, it 
becom es diffi cul t to disaggregate the rela tionship 
between fatal work injuries an d n euromaturation by 
looking at the epidemiologic data alone . 

1\ionfatal Occupation al Injuries 

There is an extensive li terature on the fac to rs associ­
a ted with nonfatal work injuries. In a recent study of 
the rela tionships between socioeconomic sta tus (SES) 
and work-related injuries amo ng youth, with lower SES 
backgrounds rela ted to situatio ns in which youth wo rk 
to support the ir fam ily, Rausche r a nd Meyers found 
that as social status increases, work-related in juries 
decrease. I4 Moreover, Breslin found that the educa­
tion al level of the youths themselves was inversely cor­
rela ted with work-related injury.15 ln th is Can adian 
study, Breslin compared prevale nce rates of work­
rela ted injur y among those who were ou t of school to 
r ates among peers cur rently e mp loyed; Breslin found 
that those who were in school were sign ificantly less 
likely to sustain occupational inj uries than their ou t-of­
school peers. 1., 
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Moreover, th e nu m ber of hours a young person 
works is associated with a number of h ealth risk factors 
in cluding substance use, sexual risk, and inj uries. For 
example , find ings from the National Longitudinal 
Study of Adolescent H ealth demonstrated a posi tive 
association among seventh- to twelfth-grade students 
wh o worked more than 20 hours per week with alcoh ol, 
tobacco, and marijuana use, as well as early sexu al 
debut. 17 The num ber of hours worked per week has 
also consistently been associated with workplace 
injuries. In a study of m iddle-school child ren in Texas, 
\,\feller, Cooper, Tortoero, and colleagu es fou nd that 
56% of sixth- to eighth-grade studen ts reported work­
ing an average of 7.7 hours per week. 10 As th e nu mber 
of hours increased, so too did injury: those who worked 
more than 20 hours per week had more than two times 
g reater likelihood of injury (O R, 2.4) whe n compared 
with peers who worked one to 10 hours per week. 
Runyan, Schulman, and Ta report that 39% of all ado­
lescent workers work more than 20 hours in a typical 
wee k during the school year. 18 T he relationsh ip 
between n umbers of hours worked, health risk bchaY­
iors such as substance use (both during and after work 
h ours), an d how these factors effect injuries should be 
exp lored further among youth. 

A third factor associated with nonfatal work injuries 
relates to the type of work in which adolescents are 
e mployed as well as the types of tasks they are expected 
Lo under take . Specifically, adolescen Ls a re d ispropor­
tionately employed in industries where the risk of 
injury at every age is greater than average: fast food 
restaurants, grocery sto res, agriculture, hospitals, and 
n ursing homes. Many of these j obs are characterized by 
m in imal training, limited supervision, low pay, and 
high job insecurity, which creates the conditions for 
young people to take risks that predispose them to 

inj ury. Specifical ly, Evenson et al. reported that per­
ceived pressures on th e pace of work and exposure to 

hazards, respectively, were positively associated wi th the 
types of injur ies youth experienced.19 For example, in 
the restaurant industry, youth are exposed to hot 
stoves, boiling g rease, and mach in ery, all of which pre­
d ispose them to injur y, especially in th e con text of min­
imal supervision and tra ining. While there is am ple evi­
dence that safety training is often lacking for youth 
workers, whether the training actually makes a differ­
e n ce is debatable. For exam ple , in a systematic review 
of farm safety programs, DeRoo and Rautianen con­
cluded that only three of th e 25 studies considered 
beh avioral impacts of th e intervention , and further, 
th ose that d id were sufficien tly limited methodologi­
cally to preclude deducing impact.20 

T here are other factors associated with nonfatal 
inj uries which are described in the literature, but th e 
extent to which they improve our u nderstand ing of 
wh at contr ibutes to youth workplace vulnerability is 
uncertain. For example, ado lescents who work in both 
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TABLE l Prevalence of Injury by Type of Injury among 
Workers Aged 17 years and Under, United States 

Percent of Cases 
in Wo.rkers 

Injury or Illness Type 17 Years and Under 

Spra ins and strains 
Heat burns 
Cuts. lacerations 
Bruises, contusions 
Fractures 
Other 

32"/o 
15% 
14% 
9% 
8% 

22% 

farm and nonfarm settings are more likely to be 
injured than those who work at only one typ e ofj ob.21 

So too , we know from a 2006 study that there are ethnic 
and racial disparities among youth who are injured at 
the workplace, with both Latino and Black youth be ing 
more likely to sustain injury compared to th eir White 
peers.22 As the authors of that study note, howeYer, 
whether this is a function of m inority youth working 
m ore hours per week, the ty pe of j obs in which minor­
ity youth are employed, or o ther factors is uncertain . 
How to use this information to reduce work hazards for 
youth is equally unclear. 

Table 1 summarizes the types of injuries adolescents 
sustain at work. 23 

UNDERSTANDING WORK-RELATED HEALTH 
RISKS THROUGH A DEVELOPMENTAL LENS 

Adolescent development is an interactive process 
between ind ivid ual pubertal maturation and the mul­
tiple contexts in which adolescents live, including 
home, school, and work. The present study used Bron­
fen bren ner's b ioecological framework to conceptual­
ize the multiple-lc\'cl influences that may interact or 
contribute to work-related injuries, from the most 
prox imal, including biological processes, to more 
d istal factors, such as neighborhoods, labor laws, and 
policies.6 The framework operates under the assump­
tion that youth injury and death result fro m macro­
level fo rces th at may mediate or buffer biophysiologi­
cal processes. Interactions between par en ts, teachers, 
and peers are proximal processes that act as the p ri­
mary engines of development, directly an d profoundly 
shaping youth exp e riences. This frame,vo rk \'iews 
work-related injuries as the consequ e nce of a complex 
network of in terac tions. Injuries, therefore, have mu l­
tiple causes and affects for diverse people and diverse 
reasons. 

Young Worker Individual Processes 

Pubertal development. Pubertal development is character­
ized by rapid li near growth and biophysical changes; 
such developments are infl uenced by a complex inter­
play between neurohorrnonal shifts and the develop-
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Figure 7-Ecologicol model of young worker injuries, 
adopted from Bronfenbrenner.6 

ment of secondary sex characteristics. Additionally, 
though less visibly, pubertal processes result in matura­
tion of all organ systems, including the musculoskeletal 
and cardiovascular systems. Given rapid linear growth , 
for example , joint instability during these years predis­
poses th e maturing adolescent to injury. Also, the mat­
urational cha nges of the brain , especially the pre­
frontal cortex, are extremely important in regulatin g 
e motional response and reactivity. 

Neurohormonal shifts are associated with depres­
sion and drug and alcohol use.24-

26 Depression typically 
emerges after puberty with in cidence in creasing 
through out the second decade of life, especially among 
post-pubescen t females; a similar pattern emerges for 
substance abuse.2; Likewise, based on human and 
animal models, the neurodevelopmental changes that 
youth experien ce h aYe been linked wi th a greater incli­
nation for thrill-seeking that creates h igh-intensity fee l­
ings.28 For examp le, sensation-seeking, a trait charac­
terized by the d esire to seek out "varied , novel, 
complex, and intense sensations and experiences, and 
th e willingn ess to take physical, social, legal , financial 
r isks for the sake o r such experiences" increases during 
the adolescent years, and plateaus and decreases in 
adulthood.2(>-2Y Even after adjusting for age, sensation­
seeking is directly associated with pube rtal deYelop­
ment among adolescents.26 All of these changes can 
predispose a young person to increased probability of 
work-related injury. 

Furthermore, hormonal levels have been demon­
strated to be associated with behavior and reactivity. 
For example, higher levels of testosterone among ado­
lescent males is linked with greater frustration, less tol­
erance, and increased reactivi ty, predisposing such 
individuals to injury at the work place.30 While there 
have b een no studies that we know of that directly link 
testosteron e plasma levels with adolescent work-related 
injuries, personalily traits such as rebelliousness and 
impulsivity have been implicated in occupational 
inju ries.31 vVhat is important vis a vis the workplace is 
that pubertal maturation occurs within a wide ra nge of 

ages (that is, eight to 16 years for females and n in e to 
17 for males), posing challenges fo r age-based work 
policies. 

Moreover, adolescence is characterized by emerging 
independence and autonomy, and teenagers assume a 
range of responsibilities, including school, work, and 
family. In taking on all of these activities, adolescents 
tend to stay up later. This is re inforced by chronobio­
logical shifts. For example, Dahl , Trubnick, al-Shab­
bout, and Ryan studied the interrelatio nsh ip between 
puberty and circadian rhyth ms, and found that around 
mid-puberty the rhythm begins to shift toward more 
nocturnal wakefuln ess and a later bedtime.32 But while 
adolescents may regularly go to sleep late r for a 
number of social and biological reasons, this is not bal­
,mced by sleeping later the followi ng morning: the 
deficit caused by late night wakefulness is not compen­
sated for. Therefore , many adolescents tend to sleep 
fewer hours even though their physiologic demand for 
sleep is greater than it was in early childhood. 33

·
34 Con­

sequently, without sufficient catch-up sleep, daytime 
sleepiness is not uncommon. Studies on sleep depriva­
tion are linked to decreased work functioning and 
capacity, and falling asleep while driving is also indi­
cated as a source of motor vehicle injuries and crash es 
among adolescents.35·36 Under such cond itions, youths' 
risks of injury increase.3;,3s 

Further compl icating the maturation process is the 
fact that, as will be discussed below, brain develop men t 
is even more prolonged, especially in those areas of the 
brain that control j udgment. 

Physical and jJhysiological development. The second 
decade of life is a time in which 15 to 20 percent of an 
individual's height is acq uired. It is, in fact, the only 
time in the life course that th e rate of growth is accel­
erating. H alf of this growth occurs in a span of two 
years. Females and males reach their peak height veloc­
ity at ages 12 years and 14 years, respectively;39 however, 
for males, linear growth may continue into late adoles­
cence or even early adulthood. As a resul t of rapid 
growth , teenagers are more vulnerable to injuries to lig­
aments and bon e growth p lates. Furthermore, back 
strains represent a high proportion of work-related 
injuries that cause young people to miss work.40 

Research has demonstrated that th e size of equ ip­
ment and machinery at workplaces may be inappropri­
ate for children and adolescents as most are designed 
for adults. For example, an u npublished study con­
ducted by the Consumer Product Safety Commission 
report that young, short, and lightweigh t operators of 
ride-on mowers were more likely to be inj ured than 
others.41 Those with h eight less than 60 inches, weight 
less than 125 pou nds, or age less than 15 years were at 
an increased risk of irtjury. Research surroun ding phys­
ical changes in the body is especially relevan t in agri­
cultural work, which accounts for the greatest number 
of work-related fa talities.6

·
10

•
42 

VOL 16/ NO 2. APR/ JUN 2010 • www.ijoeh.com Unique Developmental Considerations of Youth-Related Injuries • 219 



Research suggests a p os1uve correla tion betwee n 
body mass index and workplace inj uries am ong adult 
manufacturing e mployees.43 vVh ile thi s association has 
no t been studied for mally among adolescents, th e 
trend during adolescence towards being ove rweight 
raises con cern . The prevalence of over weight doubled 
among chi ldren six to 11 years o f age and tripled 
among those 12 to I 7 years o f age be nveen the second 
National H ealth and '.'Jutrition Examinatio n Survey 
(NHANES) (1976-1980) and th e most recent NHANES 
survey, conducted in 1999 and 2000. 11 The interrela­
tion ship between overweight and work injur y is an area 
that warrants fu ture research. 

Neurodevelopmenl. While a gene ration ago it was 
believed that brain development ceased when the 
sutures of th e skull fused (at about the age of three 
years) , rapid progress in new neuro imaging techniques 
h as radically changed our understanding o f brain 
growth and development over the past 20 years. Casey, 
Getz, and Galvan4·0 and Giedd 16 provide in-depth dis­
cussions of ado lescen t brain develop men L, and we now 
know that n euromaturation continues changing well in 
to the third decade of life. 

Sp ecifically, the prefron tal cortex appears to be the 
last part of the brain to fully mature and th at process is 
not completed until the early twenties or beyond.26· 1.·,-

4; 

This is the area of the brain respo nsible for executive 
function s: emotional regulation , impulse control, and 
complex reasoning, including moral reasoning-skills 
critical to d ealing with the complexities of the work­
place . Moreover, as th e pre frontal cortex develops, 
improve me nts in executive functioning are also fine­
tun ed , including understanding future risks and impul­
sive actions: young adults are able to better assess and 
react to risks. 15 Additionally, as the prefrontal cortex 
m atures, so too does emotion al regulation as well as the 
abili ty to plan an d to bridge affective and cogni tive rea­
sonin g. With this area of the brain still maturing during 
the teenage years, iL is no t sur prising th at external 
influe nces (whether it be peers or a super viso r) , poor 
impulse regulation , and failure Lo take into considera­
tion the full range of options avai lable before acting 
may all be manifested in the workplace. 

Neuromaturatio n is all the more deceptive since 
more ofte n than no t i t takes place within a body tha t 
appears p hysically mature ; that is, young people have 
expe rie nced their peak h eight Yelocity and physical 
growth. Thus, it is no t surprising that ad olescent males 
exhibit th e highest rates of occupational injuries, per­
haps because they are given adult responsibili ties based 
on their physical appeara nce wh ile lacking adult deci­
sion-making skills.48.49 

School, Peers, and Work 

Outside of the bo rne, school is the primary socializ ing 
environment for adolescen ts; consequently, peers and 
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teachers greatly contribute to adolescent social and cog­
nitive development. Although ado lescen ts are sleeping 
later as they get o lder, the beginning of a sch ool day 
tends Lo start earlier as teenagers move on fro m middle 
sch ool to high school. Because man y US adolescents are 
bala nci ng education , e mployme nt, and perh aps 
extracurricular activities such as sports, it is no t surpris­
ing that the amount of sleep they get decreases a t j ust 
the time when their sleep demands increase. Students 
who work more than 20 hours per week stay up la ter, 
sleep fewer hours per n ight, experience daytime sleepi­
ness, and have difficul ty staying awake in sch ool. More­
o,'e r, working m ore than 20 hours per week h as been 
shown to be associated with increased use of stimulan ts 
such as caffeine and cigarettes.''0 

Furthermore, adolescence is a p eriod in wh ich close 
frie ndships are form ed , and studies suggest Lhat rela­
tionships amo ng peers influence psychosocial and 
beh avio ral development. Fo r example, Prin stein found 
th at an ado lescen t's subsLance use, violen ce, and suici­
dal beh avior were rela ted to his or h e r frie nds' sub­
stance use, deviance, and suicidal beh aviors.51 Friends' 
prosocial behavior was also inversely correlated with 
adolescent violen ce and substan ce use . vVhile there has 
been liule to no research on the connection between 
peer rela tionships and occupation al injuries, research 
has demonstrated that peers influ ence the behavio ral 
develo pment and cho ices of youth, including use of 
tobacco , alcohol, and mariju a na , as well sexual activ­
ity.52 Fo r example , find ings indicate that substance 
abuse can be an outcome of friendship in fluence and 
selectio n p rocesses,53 and that on-the:job substance use 
is a m,tjor predictor of work injuries due primari ly to 
psychom oto r and cogniLive impairments.31 Addition­
ally, research from the National Automotive Safety 
Council indicates that younger ado lescents arc likely Lo 
take m ore driving risks as the numbe r of peers in the 
car increases. Specifically, using simulated d r iving tests, 
teens Jess tha n 16 years old were more likely to drive 
through warning lights and crash than when they were 
alone. The influen ce of peers on driving behavio r 
diminishes starting at 17 and by young adulthood , no 
infl uence was noted .54 Further research is needed con­
cerning peer in fluences in order LO strength en efforts 
in understanding adolescent injuries in the workforce. 

POLICY MATIER$ 

Wh en we tu rn to factors that ha\'e clearly been shown to 

exacerbate (o r conversely, to minimize) workplace 
injury for yoULh , a number of factors inh erent in the 
workplace itself begin Lo emerge. The 1938 Fair Labor 
Standards Act (FLSA) was establish ed to limit the 
number of hours per week that those under 16 years o f' 
age can work and to limit th e jobs that those under 18 
years could pursue. Specifically, legislation banned 17 
hazardo us jobs, including logging and coal mining. Cur-
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rently, despile 70 )'ears oflegi lation, en forceme nt ofthi 

legislalion is hampered by few inspectors, tri,~al penal­

lies for infractions, and no impact evaluation.10 The 

weight of e\·idence is guile strong that adolescents wh o 

work more lhan 20 hours per week during lhe chool 

year ha,·e increased risk of injury as well as greater expo­

sure to a host of heallh compromising beha\'iors, such as 

ill icit ubstance u e and precocious sexual beha,iors.17·4 1 

Tn addition , those who are expected to co mple te task 

thal are prohibi ted by FLSA are al increased risk for 

injury. lo.:,:, Bul panicipation in prohibited aCLivities i 

only pan of the proble m. As Runyan et al. so graphically 

portray in the ,~gnettes of three young workers who lo ·t 

limbs as a resul l of wo rkplace inj uiie , the use of dan­

gerous equipmem witl1out proper training and adult 

upen ·ision also predisposes youth to harm.1 

Anothe r policy consideration thal appears related to 

adole. cenl \rnrk injury is the family farm exemption 

from federal child labor laws. Specifically, whe n Mar­

lenga, Berg, Linneman, et al. looked at nearly 1200 

farm injuries among children in tlie US and Canada, a 

quarter of lhe cases inrnh·ed family members and a 

third inrnlved childre n under 16 years of age.56 An addi­

tional 36% of the injuries inrnl\'ed sixteen- to se\'enteen­

year olds who were pe rfor ming prohibited tasks under 

the H azardous Occupation Orders. The limitations of 

rnlun tary farm guidelines was also underscored by Zent­

ner, Berg, Pickell, an d Marlenga, who found a ,·eq• weak 

intercorrela lion be tween farm parents' perceptions of 

work-rela ted risk regarding lhe ir children a nd th e ir 

application of lhe ' orth American Guidelines for Chil­

clren 's Agricultural Tasks ( AGCAT) .:'6 

RECOMMENDATIONS AND 
FUTURE DIRECTIONS 

The hioecological framework presemed, by applying an 

established framework to lhe risk of occupation al irtjury 

and fa talilie · for youlh workers, provides a new perspec­

live on this issue. Because most workers enle r the labor 

force during their adolescent year and are al an 

increa ed risk for injuries. prevemion effor ts should 

target this po pulatio n. Yo ung workers experie nce 

unique de\·elopmen tal milestones, and they need 

proper tra ining regarding lhe risks of tlie work emiron­

ment. Tailoring irtjury pre,ention strategie to the cog­

nitive, social, and phy ical de\·elopmem needs of young 

ll'o rkers will be of utmost importance in lhe coming 

years as greater knowledge in the e fi elds emerge. Based 

on the bioecological framework, a multiple ·ystems 

approach hould be laken in addressing work irtju1;es. 

Key recommendations to help reduce 1.he risk of injur ies 

for adolescen ts in the workplace include the following: 

1. Provide adequate training for young workers. Preven­

lion efforts should be a\'ailablc al the workplace witl1 

increased u-ain ing by em ploye rs to help adolescenls 

successfully perform ta ks. HO\reYer, schools, paren lS, 

and leachers should also play a role in alleviating ado­

Ie-cen t ,rnrk injuries and be held accountable for 

young workers' afe ly. Healtli a nd safety u-aining 

should be a\'a ilable in school lhrough health or rnca­

tional classe ·, and should serve as a source of infor­

mation for young people. Becau e n euromatura tion 

may nol be completed until early adullhood , youth 

need careful supenision and u-a ining. 

2. Educate young worke r on work requireme n ts , func­

tions, activities, and legal righ ls. Parents, ch ools, 

and supen ·isors sho uld educale young workers on 

their righ ts, role ·, and respo nsibil itie in the \\'Ork 

place. Yo lllh sho uld be in formed of the r isks and 

benefi ls associated with working, age require me n ts 

for lasks, a nd rules established hy FL A. 

3. Educate work supen'i. ors, paren ts, and schoo ls on 

de,·elopmen tally appropriate ac ti\'itie . Employe rs, 

parenl , and schools hould be aware of develop­

men tally appropriale tasks for adole cen ts, making 

sure that work is designed to minim ize physical haL­

ards, heayy machinerr or equipment u e , and bore­

dom, while at the same time enhancing social, e mo­

tional, and cogni ti\·e deYelopmenl. So too, employers 

need lo also be vigilant about substance abuse both 

on-the:job a well as before youtl, arriYe at work. 

4. Monitor number of hours worked and other exlra­

curiicular acti,ities. Paren lS should regulale adoles­

cent aCli\ities, including number of hours worked 

and sleep time. The number of h ours an adolescent is 

allowed to work need to be limi led and monitored. 

5. In order to identify developmentally appropriate tasks, 

slUdies should be cond ucted to directly link develop­

mental measures ,~th beha,ioral outcomes such as 

inj ury. Research is needed to link our understanding 

of neuroregulatory sy le ms and lhe identification of 

developmentally appropriate work tasks. Fun her­

more, additional funding sh ould be available for 

unde r randing lhe relation hip between BMJ and 

workplace inj urie , possibly allowing the workplace to 

sen ·e a a setting tlial can simultaneously add ress prob­

lems wi tl1 overweighl as well as occupational injuries. 

H.r'feren res 

1. Cnitcd States Cemus Bureau. American fac1Finder: Table QT­

P24 . Census 2000 umman · File 3 . . \ lau·ices P43 and PCT35. 

Emplo~·ment Stams bi Sex:' 2000. [Internet] 2000 [cited 2008 

J uly 15]. AYai lable from: http:/ / factfi nd er.census.go\'/ ser \'le t/ 

QITabk?_bmy&geo_id OJOOOUS&qr_nameDEC_2000_SF3_C_ 

QTP2-1&-ds_name DEC_2000_Sf 3_C&-_lange n&-_call e rgcose 

lect&-statcqt&-format. 
2 ;>.;ational Safe ty Council (;>.;SC) . Report o n lnju1; es in America: 

Highlights from Inj ury Facts, 2009 Ed ition. 2009 [cited 2009 

July I J. Arnilable from: http:/ www.nsc.org lrs/ injuriesinarne r 

ica08.aspx. 
3. ~liller T R, \\'aehrer Gll. Costs of occupational injuries to Leen­

agers. L·nitecl Slate . lrtj Pre ,·. 1998: -! (3): 211-7. 

4. Breslin FC, Smith P, Dunn J R. An ecological study of regional 

,·aria tion in \\Ork i1tjur ie, among young 1rnrkers. B:-.!C Public 

Health; 2007: 7: 91. 

VOL 16/ NO 2, APR/JUN 2010 • www.ijoeh.com Unique Developmental Considerations of Youth-Related Injuries • 221 



5. US Bureau of Labor Statistics. Work activity of high school stu­
dents: Da ta from the National Longitudinal Sun·ey of Youth 
1997. vVashington DC: US Department of Labor; 2005 

6. Bronfenbrenner C , Morris P. The ecology of de,·elopmental 
processes. In Lerner R.\1, ed. H andbook of c hild psychology: 
Vol. 1. Theoretical models of human dcYelopmenl. l\'ew York: 
Wiley; I 998. 993-1028. 

7. Sch ulte PA, et al. Integrating occupational safety and health 
information into voca1ional and technical education and other 
workforce preparation programs. Arn J Public Health. 2005; 
9.5(3): 404-1 1. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

Laraque D. Barlow B, Durki n M. Prevention of youth injuries . .J 
Natl Med Assoc. 1999; 9 1(10): 557-71. 
Wegman DH, DaYis LK Protecting youth at work. Am J Ind 
}led. 1999; 36(5): 79-83. 
Ru nyan CW, Zakocs RC. Epidemiology and prevention of 
injuries among adolescent workers in the L"nited States. Annu 
Re,· Public Health . 2000; 21: 247-69. 
Loomis D, BenaJF, Bailer AJ. Diversity of trends in occupational 
injury mortality in the Un ited States, 1980-96. lnj Pre,·. 2003; 
9(1): 9-14. 
McCall BP, Horwiu IB, Carr BS. Adolescent occupational 
injuries and workplace risks: An analysis of Oregon workers· 
compensation data 1990-1997. J Adolesc Health. 2007; 41 (3) : 
248-55. 
Suruda A, et al. Fatal i1tjuries to teenage construction 1rnrkers in 
the US. AmJind Med. 2003; 44 (5) : 510-4. 
Rauscher KJ, Myers [)J. Socioeconomic disparities in the prel'a­
lence of work-re lated injuries among adolescents in the Cnited 
States . .J Adolesc Health. 2008; 42(1): 50-7. 
Breslin FC. Educational status and work injury am ong young 
people: Refining the targetin g of prel'ention resources. Can J 
Public Health. 2008; 99(2): 121-4. 
Weller '.\"F, ct al. \\'ork-rclated injur y among south Texas middle 
school students: Prevalence and pauerns. South Med .J. 2003; 
96(12): 121 3-20. 
Resnick :VID , et al. Protecting adolescenL, from h arm. Findings 
from the Na1ional Longitudinal Study on Adolescent Health. J 
of the Amer Med Assoc. 1997; 278( IO) : 823-32. 
Run}'an C, Schulman M. Ta :VI. Adolescent cmplo)111ent: Rela­
tionship to injury and ,·iolence in injur }' prel'ention for children 
and adolescenL,: Integration of research, practice and adl'ocac)'. 
Washington, DC: American Public Health Association. (In 
press.) 
b ·ensen C, Cl al. The downside of adolescen t employment: haz­
ards and inj uries among working teens in 'sorth Carolina. J of 
Adolesc. 2000; .'>: 545. 
DeRoo LA. Rautiaincn RH. A svstematic re,·iew of farm safetv 
imerventi~ns. Arn] Prev Med. 2000; 18 (4 Suppl): 5 1-62. ' 
:Vfunshi K, et al. Causes, nature, and outcomes of work-related 
i1tjuries to adolescents working at farm and non-farm jobs in 
rural Minnesota. Amj Ind \1cd. 2002; 42(2) : 142-9. 
Zicrold K.i'v! , Anderson HA. Racial and ethn ic disparities in 
work-related injuries among teenagers. J Adolesc Health. 2006; 
39(3) : 422-6. 
v\lindau.J , Samuel i\l. Occupational Injuries among young work­
ers. In: CS Bureau of Labor Statistics. Monthlv Labor ReYiew. 
[In ternet] 2005 [cited 2009 June 30]; Arnilablc from: 
http://w1,~,·- bls.gol'/ opub/ mlr/ 2005/ I 0/ art2ful l.pdf. 
Pine OS, et al. The r isk for earl}'-adulthood anxiety and depres­
sil'e disorders in adolescents with anxiet)· and depressive disor­
ders. Arch Gen Psvch.1998; 55(1 ) : 56-64. 
Steinberg L. Risk' taking in adolescence: What changes, and 
win-? Ann NY Acad Sci. 2004; 1021: 51-8. 
Ma'nin CA, et al. Sensation seeking, puberty, and nicotine, alco­
hol, and marijuana use in adolescence. J Am A.cad Child Ado­
Iese Psych. 2002; 41 ( 12) : 1495-502. 
Spear LP. The adolescent brain and age-related be havioral man­
ifestations. Neurosci Biobeha,· Rel'. 2000; 24(4): 417-63. 
Dah l RE. Adolescent brain development: A period of l'ulnera­
bilities and opportunities. Keynote address. Ann '.\'Y Acad Sci. 
2004; l 021 : 1-22. 
Zuckerman M. Behavio ral expressions and biosocial bases of 
sensation seeking. New York: Cambridge Uni,·ersic:y Press; 1994. 

222 • Sudhinaraset, Blum 

30. Olwcus D, et al. Circulating testosterone lel'cls and aggression 
in adolescent males: A causal analysis. Psychosom Med. I 988: 
50(3) : 261-72. 

31. Fronc MR. Predictors of work inj uries among employed adoles­
cents . .) Appl Psycho!. 1998; 83(4): 565-76. 

32. Dahl RE, et al. Normal maturation of sleep: A longitudinal EEG 
study in child ren. Sleep Research. 1997; 26: 155. 

33. Dah l RE. The impact of inadequate sleep on childre n 's daytime 
cognitive function. Seminars Pediatric '.\'eurology. l 996;3:44-50. 

34. Carskadon MA, \\'olfson AR, Acebo C, Tzishinsky 0 , Seifer R. 
Adolescent sleep patterns, circadian timing, and sleepi ness at a 
transition to early school da)'s. Sleep. 1998;21:87 1-8 1. 

35. Carskadon MA, Han-ey K, Demen t WC. Sleep loss in young ado­
lescenL,. Sleep. 1981; 4(3): 299-312. 

36. Pack Al , ct al. Characteristics of crashes attributed to the d river 
having fallen asleep. Accid Anal Prcl'. 1995; 27(6) : 769-75. 

37. Stallones L, Beseler C, Chen P. Sleep panerns and risk of injury 
among adolescent farm reside nts. A.mJ PrcY Med. 2006; 30(4): 
300-4. 

38. National Research Council and Institute of Medicine. Sleep 
needs, patterns, and difliculties of adolescents: Summary of a 
workshop. Graham YIG, ed. \,\'ashington DC: National Acade­
mics Press; 2000. 

39. Marshall WA, Tanner J:V!. Variations in patterns of pubertal 
changes in girls. Arch of Disease in Ch ildhood. 1969; 44(235) : 
291-303. 

40. Parker DL, et al. Characteristics of adolescent 1rnr k injuries 
,·cported to the Minnesota Department of Labor and lnclustr}. 
A.merJ of Public Health . 1994; 84(4) : 606-61 1. 

4 1. National Institute fo r Occupational Safety and Health 
(NlOSH) . Child labor research needs: Recommendations from 
the :-IIOSH Ch ild Labor Working Team . In: /\IOSH Special 
Ha,ard Review. Washington, DC: United States Department of 
Health and H uman Sen ·ice,/ NIOSH; 1997. p. 62. 

42. Derstinc B. Job-related fatal ities im·oh-ing youths, 1992-1995. 
Compensation and Working Conditions. 1996; I (4): 40. 

43. Po llack KM, et al., Association between body mass index and 
acute traumatic workplace i1~ur y in hourly man ufacturing 
cmplo~·ees. Amer J or Epiclcmiol. 2007; 166(2): 204-211 . 

44. Dietz WH . Over weigh t in childhood and adolescence. N Engl j 
\!led. 2004; 350(9): 855-7. 

45. Casey BJ, Geu S, Galvan A. The adolescent brain . Oe,· Rel'. 
2008; 28 ( 1) : 62-77. 

46. Giedd f.\. The teen brain: Insights from neuroimaging. J Ado­
Iese H ealth. 2008; 42 (4): 335-43. 

47. Rubia K, et al. functional frontal isation with age: Mapping neu­
rode,·elopmental trajectorks with !MRI. Neurosci Biobeha\' 
Rev. 2000; 24(1 ) : 13-9. 

48. Beha,·ic >I. Kew kid on the block. OH&S Canada. 2003; 19(4) : 
30-38. 

49. l .ayne LA. e t al. Adolescent occupational injuries requiring hos­
pital e me rgency deparu11ent treatment: A nationally represen­
tative sample . Am.J Public Health. 1994: 84(4): 657-60. 

50. Carskadon MA. Pattern s of sleep and sleepiness in adolescents. 
Pediatr ician . 1990; 17: 5-12. 

51. Prinstein :VI. Adolescents· and the ir friends' health-risk behav­
ior: Factors that alter or add to peer influence. J of Pediatr Psy­
cho!. 2001; (26) : 5. 

52. Beal AC, Ausiello J , Perrin JM. Social influences on health-risk 
beha,~ors among minority middle school stude nts. J Adolesc 
Health . 2001; 28(6) : 474-80. 

53. Dishion TJ , Owen LO. A longitudina l anah•sis of friendsh ips and 
substance use: Bid irectional influence from adolescence to 
adulthood. Dev Psl'chol. 2002; 38(4) : 480-91. 

54. Gardne r M, Steinberg L Peer influence on risk taking, risk 
preference, and risky decision making in adolescence and adult­
hood: An expe rimental study. Dev Psycho!. 2005; 4 1 (4) : 625-35. 

55. Runyan CW, ct al. Work haz<1rds and workplace safe ty violations 
experienced by adolescent construction workers. Arch Pediatr 
Adolesc Med. 2006; 160(7): 721-7. 

56. Marlenga B, et al. Changing the child labor Ia,,s for agriculture: 
Impact on injury. Am J Public Health. 2007; 97(2) : 276-82. 

.'>7. Zentner J, et al. Do parents' perceptions of risks protect chil­
dren engaged in farm work' Pre\' Med. 2005; 40 (6): 860-6. 

www. ijoeh.com • INT J OCCUP ENVIRON HEALTH 



Volume 16, Number 2 

April /June 2010 

SPECIAL ISSUE: Child Labor and Protecting 
Young Workers around the World 

INTRODUCTION 

103 Child Labor and Protecting Young 
Workers around the World 

ORIGINAL ARTICLES 

115 Occupational Health of Carpet-Weaving 
Children in Pakistan 

124 Respiratory Symptoms among 
Nicaraguan Waste-Picking Children 

138 Neurotoxicity and Injury a mong 
Adolescent Farmworkers in Texas 

147 Severe Silicosis in Young Adult Ston e 
Polishers and Miners in Brazil 

153 Child an d Adolescent Labor, Socioeco­
nomic Status, and Reduced Adult Height 

162 Children Working in th e Streets of 
Latin American Cities 

172 Work and Excessive Sleepiness among 
Brazilian Eve ning High School Students 

180 Promoting Occupational Safety and 
Health for Working Ch ildren through 
Microfinance 

193 Ch ild Labor, Ch ildren's Rights, and 
Acute Pesticide Poisoning in Nicaragua 

202 Pesticides and Street Youth in Urban 
South Africa 

216 Unique Developmental Considerations 
ofYouth-Related Work Injuries 

COMMENTARIES 

225 A Commentary on th e Unique Devel­
opmental Considerations of Youth: 
Teenage Cortex or Safety Context? 

SPECIAL CONTRIBUTION 

232 Photographing the World of Child Labor 

RESOURCES 

233 Young Worker Occupational Safety and 
Health Educational Materials 

NIOSH HEALTH HAZARD EVALUATIONS 

238 New Reports from the JJOSH H ealth 
H azard Evaluation Program 

LETIERS 

241 Scientists Appeal to Quebec Premier to 
Stop Asbestos Exports 

PubJjshed by HAMILTO HARDYPUBLISHI G, INC. 
www.ijoeh.com ISSN 1077-3525 




