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Background	 Younger workers are more likely to be injured on the job than older workers. Investigation tends to 
focus on work-related explanatory factors but often neglects non-work-related causes.

Aims	 To identify both work- and non-work-related factors that contribute to younger workers’ injuries in 
seasonal work.

Methods	 Two surveys of a set of seasonal parks and recreation workers were conducted measuring health and 
safety behaviours and self-reported injuries.

Results	 Seventy per cent reported an injury at work over the summer. Among young workers, each additional 
year of age was associated with an almost 50% increase in injury rate (P < 0.05). Odds of injury in 
women were three times those for men (P < 0.05). We observed a linear relationship between average 
hours worked per week and injuries (P < 0.001). Alcohol abuse (P < 0.05) was also associated with 
injuries.

Conclusions	 Higher injury rates among younger workers in this sample is multifactorial and encompasses both 
work and non-work factors and suggest that more global approaches are required to address young 
worker safety.
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Introduction

Younger workers aged 14–24 represent 14% of the US 
workforce [1]. Many of these workers are seasonally 
employed. Although their employment provides income 
and fosters responsibility, they are also injured at approx-
imately twice the rate of older employees [2]. The rea-
sons for these higher injury rates are not well understood 
but may include lack of job experience or training, failure 
to recognize workplace hazards, factors related to cogni-
tive and physical development, lifestyle habits and lim-
ited ability to communicate effectively with supervisors 
[2–4].

Identifying factors that contribute to injuries is  
important in developing effective interventions. The goal 
of this initial research study was to identify contributing 
factors to injury in a group of seasonally employed young 
workers.

Methods

Youth and young adults aged 14–24 hired by an urban 
parks and recreation department to work at community 
swimming pools during the summer were eligible to 
participate. Information about the study was presented 
at job-orientation sessions, and parental consent letters 
were distributed to minors. Interested participants pro-
vided an email address and were sent a link to a vol-
untary, confidential 133-item online survey. Following 
summer employment, a second link to a 57-item follow-
up survey was distributed. Data were linked using email 
address and a personalized participant-selected code [4]. 
Respondents were emailed $5 and $10 gift cards upon 
completion of the first and second survey, respectively.

The initial survey collected participant demographics, 
work history, knowledge of work safety topics, health behav-
iours and personality characteristics. The second survey 
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gathered information about the work environment, hours 
worked and injuries during summer employment. Surveys 
were administered using Survey Gizmo (http://www.survey-
gizmo.com/). Survey items and constructs were drawn from 
a variety of sources and are detailed in Table S1 (available as 
Supplementary data at Occupational Medicine Online).

Information about the frequency, type and severity of 
injuries reported by participants during summer employ-
ment was collected using a standardized measure [5]. 
Because of potential variability in interpreting anchor-
ing statements (e.g. never, rarely, sometimes, often, very 
frequently), injury counts were dichotomized as ‘none’ 
or ‘one or more’. Respondents also indicated whether 
they had filed a required incident report if they had been 
injured on the job.

Data were analysed with SPSS Version 22. Logistic regres-
sion was used to determine associations of individual risk 
factors with injury at work as a dichotomous outcome vari-
able. The Oregon Health & Science University Institutional 
Review Board approved materials and procedures.

Results

Three hundred and forty-eight out of ~700 employees met 
criteria for participation and provided email addresses. 
Seventy-three addresses were invalid, leaving 275 valid 
addresses for those sent the initial survey. A total of 187 

younger workers (68%) completed the survey. At the 
end of the summer, ~6 weeks after the initial survey, the 
second survey was sent to the initial 275 participants, 
and 89 workers responded. Sixty-nine participants com-
pleted both surveys and had comparable demographic, 
health and work history characteristics to the other par-
ticipants (Table 1). The majority were female (70%) and 
the average age was 17.8 years. Their ethnic distribution 
reflected local demographics, with 83% of Oregon’s pop-
ulation being White [6]. Approximately half reported this 
was their first job. Body mass index for the majority was 
in the normal range (<25); only 14% were categorized as 
overweight or obese.

Seventy per cent reported at least one workplace 
injury during the summer. Most were minor scrapes, 
bruising or strains. There were two reported serious inju-
ries: one fracture and one concussion. These were the 
only injuries for which workers reported missing work. 
Although the employer had a policy requiring reporting 
of any injury, only four respondents reported filing an 
incident report.

Table 2 summarizes associations between survey fac-
tors and injuries. Women were more likely to be injured 
on the job. Participant risk for self-reported injuries also 
increased with age and greater average hours worked per 
week. Alcohol abuse was significantly associated with 
reported injuries; those that reported being drunk within 

Table 1.  Study population characteristics of participants who completed one or both surveys

Variable Completed the initial survey (N = 187) Completed only initial survey (N = 118) Completed both initial and 
follow-up survey (N = 69)

Age, mean (SD) 17.9 (2.3) 17.9 (2.4) 17.8 (2.0)
Gender, n (%)
  Male 65 (35) 44 (37) 21 (30)
  Female 122 (65) 74 (63) 48 (70)
Ethnicitya, n (%)
  White 163 (87) 105 (89) 58 (84)
  Latino 6 (3) 4 (3) 2 (3)
  Black 5 (3) 2 (2) 3 (4)
  Asian 22 (12) 11 (9) 11 (16)
  Other 23 (12) 13 (11) 10 (7)
General health, n (%) 74.7 (19) 74.5 (19) 75.1 (18)
BMI, mean (SD) 22.1 (3.0) 22.3 (3.1) 21.8 (2.9)
Total work, n (%)
  First job 86 (46) 56 (47) 30 (43)
  <1 year 9 (5) 6 (5) 3 (4)
  1–3 years 42 (22) 20 (17) 22 (32)
  ≥4 years 50 (27) 36 (30) 14 (20)
Average hours worked/week, n (%)
  1–9 6 (9)
  10–19 26 (38)
  20–29 14 (20)
  30–39 21 (30)
  >40 2 (3)

BMI, body mass index.
aMay have entered more than one ethnicity.
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the last 30 days were over six times more likely to report 
an injury. Trends were observed for rebelliousness and 
increased injuries while higher levels of exercise demon-
strated an associated trend with fewer injuries.

Discussion

Our study found that demographic variables, worksite 
dynamics and lifestyle factors appeared to play roles 
of varying significance in occupational injuries among 
young workers. Our findings are one of the few recent 
assessments of factors relating to injuries among sea-
sonally employed young workers. Our participants 
were generally healthy, with only 14% characterized as 
overweight or obese, which is less than half that preva-
lence (30%) observed in the 2013 national Youth Risk 
Behavior Survey (YRBS) cohort [7]. However, alcohol 
use was comparable to that same cohort’s findings, with 
19% of younger workers reported getting drunk in the 
last month, close to the 21% YRBS estimate for high 
school students nationwide [7]. Some relationships 
were anticipated, such as associations with longer work 
hours and binge drinking. However, other items, such 
as greater risk in females, and a lack of relationship to 
purported emotional characteristics of adolescents were 

unexpected. Prior studies present a mixed picture of 
gender effects. While some studies report males may 
be at greater risk for injuries [8], others find no gender 
differences [9]. The few near-miss reports filed suggest 
that under-reporting appears to be common in all young 
workers.

These analyses were exploratory, and findings were 
limited by a small sample size and a homogeneous, rela-
tively healthy, upper socio-economic status population. 
Additionally, these participants worked for an employer that 
required safety trainings prior to the start of work and weekly 
safety meetings; these circumstances may be reflected in the 
findings. Therefore, evaluation of other young worker groups 
is needed. In addition, more specific injury assessment in a 
larger worker group would allow for more precision in the 
results. Finally, there may be additional unmeasured con-
founders that may be important covariates or modifiers of 
the relationship between our measures. However, our results 
can guide design of future work.

Importantly, findings support strategies that address 
both occupational and non-occupational risk factors 
as a relevant approach for young worker interventions. 
Demographic variables, worksite dynamics, such as hours 
worked, and lifestyle factors, including alcohol use and 
exercise, all appear to play roles of varying significance. 

Table 2.  Results from logistic regression showing the relationship between injury and individual occupational and non-occupational risk 
factors

Variable Odds ratio 95% Confidence interval Significance (P)

Non-work factors
  Age (per additional year) 1.43 1.06−2.04 <0.05
  Gender
    Male Reference
    Female 3.06 1.03−3.28 <0.05
  Work experience NS
    ≥4 years Reference
    First job 1.30 0.32−1.6
    <1 year 1.11 0.08−27.5
    1–3 years 1.48 0.34−6.36
  Alcohol abuse
    Never drunk last 30 days Reference
    Ever drunk last 30 days 6.67 1.18−126.00 <0.05
  Exercise habits (per additional day exercising at least 1 h) 0.80 0.60−1.03 NS
  General health (per 20 point increment) 0.90 0.49−1.62 NS
  Sleepiness (per additional 1 point) 0.97 0.87−10.80 NS
  BMI (per additional 1 kg/m2 unit) 0.95 0.80−1.13 NS
  Recklessness (per additional 0.5 point) 2.19 0.92−6.79 NS
  Rebelliousness (per additional 1 point) 1.69 0.81−4.28 NS
  Emotional intelligence (per additional 10 points) 1.06 0.73−1.56 NS
Work-related factors
  Safety motivation and compliancea (per additional 1 point) 0.98 0.84−1.14 NS
  Supervisor supporta (per additional 1 point) 1.62 0.84−3.33 NS
  Safety climatea (per additional 1 point) 1.05 0.79−1.40 NS
  Safety knowledge (per additional percentage point) 5.69 0.25−143.49 NS
  Hours workeda (per 10 additional hours) 3.18 1.72−6.83 <0.001

NS, non-significant.
aMeasured at post-survey.
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Addressing their needs requires a broad approach to 
curb injuries and promote a healthy emerging workforce.
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Key points

•• Demographic variables, worksite dynamics, 
such as hours worked, and lifestyle factors, 
including alcohol use and exercise, appeared 
to play roles of varying significance in occupa-
tional injuries among young workers.

•• Higher injury rates among young workers in 
this sample were multifactorial, and there-
fore, findings from this study support strat-
egies that address both occupational and 
non-occupational risk factors in young worker 
interventions.

Downloaded from https://academic.oup.com/occmed/article-abstract/66/2/164/2750648/Factors-associated-with-occupational-injuries-in
by Government user
on 14 September 2017

http://www.cdc.gov/niosh/topics/youth/
http://www.cdc.gov/niosh/topics/youth/
http://quickfacts.census.gov/qfd/states/41000.html
http://www.cdc.gov/mmwr/pdf/ss/ss6304.pdf
http://www.cdc.gov/mmwr/pdf/ss/ss6304.pdf

