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1 | INTRODUCTION

Introduction: This study aimed to identify psychosocial work factors that may
individually or, in combination, influence injury outcomes among aging United States
(U.S.) workers.

Methods: Data from the U.S. Health and Retirement Study (HRS) of 3305 working
adults, aged 50 years and above, were used to identify associations between work-
related psychosocial factors and injury incidence from 2006 to 2014, using adjusted
incidence rate ratios.

Results: Employees perceiving their work as high in psychological and physical
demands/efforts, low in support, and rewards, compared to those in workplaces with
low demands, high support, and high rewards, had a risk of injury two times greater.
Males, compared with females, had a greater risk for injuries when interactions among
several psychosocial work-related factors were modeled.

Conclusions: The fact that important gender-based differences emerged when
interactions among the psychosocial factors and injury were modeled, suggests
opportunities for further research and potential interventions to enhance the working

environment.
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standardized generic questionnaires to measure such stressors, but

much remains uncovered regarding characteristics of the stressors and

Recent evolutionary changes in the organization of work activities that
have outpaced knowledge about their impact may affect the workers’
health by several pathways that increase the risk of stress-related
ilinesses and injuries.* Specifically, today's work life involves several
types of psychological demands and forms of controls and resources
for meeting such demands.2 An imbalance between such demands and
resources may lead to increased stress. This stress may, in turn,
increase an individual's risk for injuries or illnesses, > which have been
associated with an annual total economic burden of $250 billion in the

United States (U.S.).4 Still, not only is there a dearth of studies using

Institution at which the work was performed: University of Minnesota.

their effects on safety and health at work.*

The relations between stressors and safety and health outcomes
are affected not only by the stressors but also by individual
characteristics. While stress responses in young, healthy individuals
may be adaptive and not impose a health risk, if it is unremitting over
the long-term particularly in older or unhealthy individuals, it may
affect health.® In addition to illnesses, aging workers are also at a higher
risk of experiencing more severe injury outcomes. The Bureau of Labor
Statistics (BLS) reported that, in 2015, the overall incidence rate of
days away from work was 104 cases per 10 000 full-time equivalent
(FTE) workers. Those aged 55-64 years had one of the highest
incidence rates among all occupations (116 cases per 10000 FTE).

Additionally, those aged 65 years, and above, experienced a fatal injury
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rate that was four-times greater than for those between 25 and
34 years.” Integral to this issue, is that the proportion of aging
employees in the U.S. workforce is increasing and, by the year 2020,
will comprise of 25% of the workforce.®

Several work-related psychosocial factors may be individually
associated with poor safety and health-related outcomes.’”*®
Research has further indicated that combinations of multiple stressors,
including task-level psychological and physical demands at work and
work decision latitude or control (work strain model),** job demands

15,16

and rewards obtained (effort-reward imbalance model), and work-

related strain and support,*>”

may act together and be more potent
than single stressors.> The effort-reward imbalance model, while
similar to the work strain model, also explores intrinsic personality
characteristics which may influence the perceived stressors and
resultant hazards.'®*? Over-commitment to work, a personality trait
considered in this model, may lead to work-family conflict and play an
important role in shaping employees’ safety and health outcomes.
However, occupational health psychology frameworks have rarely

studied these aspects together.202!

Interestingly, it has been
suggested that work-family conflict (work-related demands interfering
with family responsibilities), but not family-work conflict (family life
impeding work activities), is related to work-related injuries.21

Much of the presented evidence, even though limited, comes from
cross-sectional studies, primarily focused on small, selected popula-
tions.10:1>16:2223 Additionally, many previous studies have focused
only on specific, rather than all categories of potentially stressful work-
related factors. Research efforts are needed to provide a holistic
understanding of how various work-related psychosocial factors and
their interactions influence an employee's injury experiences at work.
Further, it is important to understand how socio-demographic
characteristics like gender, race, ethnicity, age, and health-related
factors play a role in this complex mechanism.%>*%1322 |mportantly,
gender has been identified as a biological determinant for psychologi-
cal stress.2* Research has also suggested that there may be gender-
based differences in coping strategies.?®> Previous studies have
reported that there are gender-differential associations for work
strain, work-related support, and psychological distress.22 Therefore,
this study also assesses gender-stratified associations between
psychosocial work-related factors and injuries among the aging
workforce.

The present study enabled investigation of the associations
between a spectrum of psychological work-related factors and injury
occurrences among a working cohort of aging U.S. adults. In addition to
individual work-related psychosocial factors, combinations of such
factors that may shape an aging employee's injury experiences, were

also analyzed.

2 | METHODS

Approval to conduct this study was obtained from the Institutional
Review Board, University of Minnesota, under exempt status since

only secondary, de-identified data were utilized. The cohort for this
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repeated-measures study was obtained from the Health and Retire-
ment Study (HRS), a biennial nationally representative longitudinal
panel study of U.S. adults aged 50 years and above that has been active
since 1992. HRS has maintained a response rate of over 85% for all
survey waves. Data pertaining to the study variables were obtained
from various HRS survey modules.?® While the core HRS survey
facilitates data collection every 2 years, the HRS module that provides
longitudinal information regarding work-related psychosocial factors is
available only every 4 years. Pilot-tested on a random 10% of the study
sample in 2004, the HRS's self-administered psychosocial and lifestyle
(PSL)?” questionnaire has enabled collection of biennial information
regarding participants’ evaluations of their life circumstances, subjec-
tive well-being, and lifestyle, including evaluations of work-related
factors since 2006. The latter part of the survey dealing with work-
related psychosocial factors was administered only to those working
for pay. A random (rotating) sample of 50% of the core panel
participants receives the PSL questionnaire every biennial survey
wave. The alternating 50% receives it the next survey wave. Thus, the
longitudinal data are available only at four-year intervals.?4?” Two
separate sub-cohorts with one obtained from the year 2006 HRS
survey wave, and the other from the 2008 wave formed the cohort for
this study. Figure 1 provides a pictorial representation of the PSL
survey administration among these sub-cohorts that is, sub-cohorts
2006 and 2008.

2.1 | Study design

The cohort for this study includes U.S. individuals, aged 50 years and
above, who were working for pay during 2006-2014 and responded to
the work-related exposures section of the PSL questionnaire. While,
the data on the demographic characteristics, personal, and work-
related characteristics, including work-related psychosocial factors
were obtained from 2006 to 2012. In order to make causal
assumptions considering exposure and outcome temporality,?® data
on the outcome, that is, work-related injuries were obtained from
waves subsequent to each PSL survey wave. Thus, repeated measures
data on injuries were obtained from the 2008-2014 survey waves and
relevant repeated measures of exposure data were obtained from the
2004-2012 HRS survey waves.

2.2 | Study sample

As previously identified, due to a rotating sample of PSL surveys, two
separate sub-cohorts formed the sample for this study. The two study
sub-cohorts, collected in 2006 and 2008, were combined to form the

overall study sample of 3305 working U.S. adults.

2.3 | Study variables

The outcome for this study, work-related injuries was obtained from
the core HRS questionnaire. Work-related injuries were defined as
“any injuries at work that required special medical attention or
treatment or interfered with your work activities.” Those who reported
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Rotating random 2006 2008 2010 2012 2014
50% sub-cohorts

(2006 and 2008)

Sub-cohort 2006 <> <>
Sub-cohort 2008 < <>

FIGURE 1 Timeline for the HRS psychosocial and lifestyle questionnaire administration from 2006 to 2014

having a work-related injury were further asked about the number or
counts of such events. The primary exposures of interest that is, work-
related psychosocial factors, were obtained from the work-related
psychosocial exposures section of the PSL questionnaire (Chronbach's
alpha = 0.70%7) (Table 1). These were measured on a four-level Likert
scale as shown in Table 1. Information was obtained regarding
perceptions about physical work demands, salary adequacy, promo-
tion aspects, work security, workload, freedom, skill development,
control, need to work fast, conflicting work demands, and work-
personal life conflict. The stated variable exposures were used to
evaluate the relations between (i) work-related strain'?; (ii) effort-

1819 (jii) work-related support”**17; (iv) work-family

12,17,
’

reward imbalance
conflict?*; (v) along with the interactions among the stated factors
and the outcome of injuries.

Other variables considered that could be potential confounders,
included; (i) socio-demographic characteristics that is, respondents’ age
as of the survey wave, gender, race, ethnicity, education, marital/partner

status, being born in the U.S. or not; (ii) health-related information

regarding presence of chronic physical and mental health conditions,
and presence of depression-related symptoms since 2 weeks prior to the
interview (acute depression); (iii) lifestyle factors of number of alcoholic
drinks consumed per week, and smoking behavior; and (iv) total
household assets and income. Also included, were other work-related
characteristics including; work category grouped as white collar, blue
collar, and service; total hours worked during each wave in primary and
second employment, if any; work status assessed as full-time, part-time,
and partly-retired; having a second job; wages; tenure in the current
work; and any previous history of work-related injuries.>11:1322 A|| of
these, as indicated earlier were obtained from the core HRS

questionnaire that is administered biennially.

2.4 | Statistical methods

9:11.13.23 hsychosocial work factors includ-

Similar to previous studies,
ing work demands, work control, efforts put into the work, rewards

obtained from the work, and work-family conflict were created by

TABLE 1 Psychosocial work-related factors and the respective questions from the PSL questionnaire

Work-related psychosocial factors

*Work demands (created by summarizing three psychological and one physical

demand)

Work control

Support at the work

?Efforts involved in the work (physical and psychological work demands)

Rewards obtained from the work

bWork-family conflict

2Both work demands and efforts measure “task-level” demands.

Respective questions

e | am under constant time pressure due to a heavy workload.
o Considering the things | have to do at work, | have to work very
fast.

e In my work, | am free from conflicting demands that others
make.

e My work is physically demanding.

o | have very little freedom to decide how | do my work.

e | have the opportunity to develop new skills.

o At work, | feel | have control over what happens in most
situations.

| receive adequate support in difficult situations.

e | am under constant time pressure due to a heavy workload.
o Considering the things | have to do at work, | have to work very
fast.

e In my work, | am free from conflicting demands that others
make.

e My job is physically demanding.

o | receive the recognition | deserve for my work.
e My salary is adequate.e My job promotion prospects are poor.
* My job security is poor.

o Work makes personal life difficult.
e Other people determine most of what | can and cannot do.
e What happens in my life is often beyond my control.

Pntrinsic characteristic; measured as rarely, sometimes, often, and most of the time (all others measured as strongly disagree, disagree, agree, and strongly

agree).
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summarizing the respective individual factors (Table 1). The remaining
work condition (ie, support at work) was used as recorded in the
survey. For the factors created, by summarizing several individual
factors, researchers®® have suggested using the median to signify high
and low exposures. For example, a summary score was first calculated
for each individual's survey wave specific work demands. Then, the
overall median score for work demands was estimated, and an
individual, whose score was above the median, was considered to have
high work demands and vice versa. Next, work-related strain, and
effort-reward imbalance scales were created by dividing the total
psychological work demands by work control (Work-related
strain = Work demands/Work control), and total work-related efforts
by the rewards obtained (Effort-reward imbalance = Work-related
efforts or demands/Rewards obtained), respectively. Values on the
scale that were greater than one were considered high and those at or
below one were considered low.'32

Directed acyclic graphs (DAGs) were developed a priori to
graphically understand the hypothesized associations between the
psychosocial exposures of interest and the outcome, and to then select
potential confounders for adjustment for each of the individual
multivariable models.?’ The variables, for which the models were
adjusted, included: age; race; ethnicity, marital/partner status; chronic
physical and mental health conditions; acute depression; alcohol
consumption; work category; work status; and work tenure.

Work-related injuries were modeled as the number of injury
events (counts); the exposure time used was total hours worked since
the last interview wave. Incidence rate ratios (IRRs) were estimated
using the generalized estimating equations (GEE) with a negative-
binomial error distribution and accounting for within-person and
within-household correlations.3° The models were then stratified by
gender, as suggested by previous researchers.?? In study waves where
there was missing exposure information, the last available observation
was carried forward to impute the missing value. All analyses were

conducted using SAS statistical software.3!

3 | RESULTS

From the overall study cohort of 3305 persons, 158 persons (4.6%)
experienced at least one work-related injury between 2008 and 2014
(Table 2). At baseline, most injured males and females were in the 50-
<60 year age group. The majority of those injured, were White/
Caucasian, non-Hispanic, and were U.S. born. While over half of the
injured males were employed in blue-collar occupations, less than 10%
of the injured females had such employment. In general, perceptions
about various psychosocial factors were similar between both genders.

The data were then analyzed using unadjusted and multivariable
regression models (GEE), stratified by gender as discussed before.
Tables 3 and 4, respectively, present the gender stratified crude and
adjusted rate ratios as obtained from GEE models for each of the
individual psychosocial factors, and their interactions.

Table 3 shows that males and females who perceived their
workplaces to have high versus low demands, had a greater risk for

INDUSTRIAL MEDI El

experiencing a work-related injury event. Although high versus low
work-related strain, demonstrated similar elevated risks for both
genders, this was significant only for women. As also shown in Table 3,
low support, low rewards, and high effort-reward imbalance,
compared with high support, high rewards, and low effort-reward
imbalance respectively, were all associated with a risk twice as high for
injuries in both genders.

Table 4 presents estimates for the associations between
interactions among various psychosocial factors and work-related
injuries. As is illustrated in the table, an interaction of both work
demands and control with work support showed that high demands, in
combination with low support, compared with low demands and high
support contribute to the highest risks for injuries in both genders. The
effect was more pronounced among males. Females employed in high
strain and low support workplaces, compared with those in low strain
and high support workplaces, had a risk two times greater than those
who had low work strain and high support. Further, high work-related
efforts, combined with high work-family conflict, compared with a
combination of low efforts and low conflict, were associated with a
higher risk for injuries only among males. For both genders, the risk for
injuries was almost twice as high among those who experienced high
versus low effort-reward imbalance, and high versus low in work-
family conflict. Further, low effort-reward imbalance and high work
control, compared with high effort-reward imbalance and high control

were associated with higher risks for injuries for both genders.

4 | DISCUSSION

Multivariable gender-stratified models in this study, showed that males
and females who perceived their workplaces to have high, compared
with low, work demands had a risk nearly two times greater for work-
related injury occurrence. Low, versus high, work control among males,
in the current study, was also associated with a higher but not
important risk for experiencing a work-related injury event. In a
previous study,?? this risk among both genders was about two-times
greater if they had high psychological work demands. Similarly, a
study’? conducted among adolescent workers in Brazil reported that,
high work demands compared to low psychological demands, were
associated with greater odds of experiencing injuries. It was also
observed that the higher the scale score, the higher the prevalence of
work-related injuries [odds ratio = 3.0 (P = 0.02)]. The study results also
suggested that lower work control could have serious consequences as
adolescent workers with lower control tended to do more daily work

16 conducted in a cohort of aluminum

on average. Another study,
production and maintenance workers across all ages found that, those
with high work demands compared with low, had a 49% higher risk of
experiencing a serious injury. Further, workers engaged in low control
work also had a significantly higher risk for injuries.

From the current study, analysis conducted with work support as
the exposure of interest and injuries as the outcome, revealed that
those who perceived low versus high support at their workplaces had

over twice the risk for experiencing an injury. A previous cross-
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TABLE 2 Baseline demographic and other personal characteristics of the study cohort of United States aging workers, by injury status (N = 3,305)

Injured (n = 158)

Uninjured (n = 3,147)

Exposures Males n=74 Females n = 84 Males n=1,434 Females n=1,713
Number (%)
Demographic and other personal factors:
Age-groups
50-<60 year old 42 (56.8) 55 (65.5) 655 (45.7) 898 (52.4)
60-<65 year old 21 (28.4) 20 (23.8) 532 (37.1) 588 (34.3)
65 years and above 8 (10.8) 5(6.0) 231 (16.1) 176 (10.3)
Race
White/Caucasian 62 (83.8) 67 (79.8) 1,235 (86.1) 1,390 (81.1)
Black 10 (13.5) 12 (14.3) 123 (8.6) 221 (12.9)
Others 2(2.7) 5 (6.0) 76 (5.3) 102 (5.9)
Ethnicity
Hispanic 7 (9.46) 10 (11.9) 120 (8.4) 119 (7.0)
Non-Hispanic 67 (90.5) 74 (88.1) 1,314 (91.6) 1,594 (93.1)
Place of birth
U.S. born 67 (90.5) 76 (90.5) 1,304 (90.9) 1,564 (91.3)
Born elsewhere 7 (9.5) 8 (9.5) 125 (8.7) 146 (8.5)
Education
GED/Left high-school 15 (20.3) 10 (11.9) 190 (13.2) 217 (12.7)
High-school graduate 26 (35.1) 26 (30.9) 341 (23.8) 510 (29.8)
Some college 19 (25.7) 26 (31.0) 344 (24.0) 508 (30.0)
College or above 14 (18.9) 22 (26.2) 559 (39.0) 478 (27.9)
Marital status
Married/partnered 58 (78.4) 54 (64.3) 1,240 (86.5) 1,189 (69.4)
Separated/divorced/widowed/never married 15 (20.3) 30 (35.7) 185 (12.9) 508 (29.7)
Net household income and assets ($)
<=210000 41 (55.4) 51 (60.7) 601 (41.9) 839 (49.0)
>210000 33 (44.6) 33 (39.3) 833 (58.1) 874 (51.0)
Average number of alcoholic drinks consumed per week
0 37 (50.0) 58 (69.1) 687 (47.9) 1,079 (63.0)
1-5 15 (20.3) 20 (23.8) 373 (26.0) 387 (22.6)
6 or more 20 (27.0) 6(7.1) 361 (25.2) 229 (13.4)
Number of chronic health problems
0 13 (17.6) 16 (19.1) 381 (26.6) 442 (25.8)
1 38 (51.4) 23 (37.4) 478 (33.3) 541 (31.6)
2 or more 22 (29.7) 43 (53.6) 566 (39.5) 714 (41.7)
Acute depression
Yes 38 (51.3) 53 (63.1) 548 (38.2) 781 (45.6)
No 34 (45.9) 31 (36.9) 852 (59.4) 910 (53.1)
Previous work-related injury history
Previously injured 19 (25.7) 12 (14.3) 1,266 (88.3) 1,503 (87.7)
Previously uninjured 55 (74.3) 69 (82.1) 147 (10.3) 172 (10.0)

Work-related characteristics:

Work category

(Continues)
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TABLE 2 (Continued)
Injured (n = 158) Uninjured (n = 3,147)

Exposures Males n=74 Females n=84 Males n=1,434 Females n=1,713
White-collar 16 (21.6) 46 (54.8) 809 (56.4) 1,123 (65.6)
Service 14 (18.9) 29 (34.5) 215 (15.0) 465 (27.1)
Blue-collar 39 (52.7) 7 (8.3) 383 (26.7) 100 (5.8)

Work status
Full-time 59 (79.7) 61 (72.6) 1,042 (72.7) 1,066 (62.2)
Part-time or partly-retired 14 (18.9) 23 (27.4) 383 (26.7) 631 (36.8)

Tenure in the current work
Five years or less 29 (39.2) 29 (34.5) 495 (34.5) 662 (38.6)
More than 5 years 43 (58.1) 51 (60.7) 920 (64.2) 1,024 (59.8)

Work-related psychosocial factors:

Work demands or Efforts involved in the work
High 46 (62.2) 47 (56.0) 619 (43.2) 688 (40.2)
Low 28 (37.8) 34 (40.5) 792 (55.2) 1979 (57.2)

Work control
Low 46 (62.2) 47 (56.0) 781 (54.5) 989 (57.7)
High 26 (35.1) 35 (41.7) 636 (44.4) 684 (40.0)

Work-related strain (Work demands/Control)

High 13 (17.6) 18 (21.4) 168 (11.7) 228 (13.3)
Low 59 (79.7) 62 (73.8) 1,237 (86.3) 1,420 (83.0)

Support at the work
Low 16 (21.6) 18 (21.4) 240 (16.7) 276 (16.1)
High 56 (75.7) 65 (77.4) 1,177 (82.1) 1,416 (82.7)

Rewards obtained from the work
Low 41 (55.4) 50 (59.5) 692 (48.3) 875 (51.1)
High 31 (41.9) 26 (31.0) 688 (48.0) 764 (44.6)

Effort-reward imbalance (Efforts involved in the work/Rewards obtained from the work)

High 25 (33.8) 30 (35.7) 286 (19.9) 348 (20.3)
Low 47 (63.5) 45 (53.6) 1,083 (75.5) 1,262 (73.4)

Work-family conflict
High 44 (59.5) 45 (53.6) 638 (44.5) 753 (44.0)
Low 28 (37.8) 36 (42.9) 787 (54.9) 943 (55.1)

Missing values are not shown.

sectional Canadian study®” reported that both males and females, 15-
74 vyears of age, who had high versus low social support at their
workplaces, were significantly less likely to report a repetitive strain
injury. Another review®? showed that the magnitude of risks (odds
ratios, or risk ratios) for experiencing musculoskeletal problems among
those who experienced low versus high support, ranged from 1.2 to
2.1.

The current research further examined combinations of work-
related psychosocial factors, and found gender-based differences in
risks for injuries. The results indicated that males engaged in high

demand and low support work, compared with those in low demand
and high support work had a risk of injury occurrence over four times
greater. Of further interest, males working in occupations with low
control and high support, compared with high control and high
support, had an increased risk for injuries. Also, in females, high strain
(high work demands and low control) in combination with low support,
compared with low strain and high support, was associated with a risk
of injury that was nearly two times greater. From a previous

11

longitudinal study,”™ conducted among transit operators, it was

reported that the hazard rate (HR) for experiencing an injury was
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TABLE 3 Associations between each of the work-related psychosocial factors and injuries in the study cohort of aging United States workers

(N =3,305)

Counts (number) of work-related injury events

Crude IRR (95% Cl)

*Adjusted IRR (95% Cl)

Work-related psychosocial factors Males
Work demands or efforts involved
High vs Low 2.66 (1.64, 4.34)
Work control
Low vs High 1.58 (0.95, 2.62)
Work-related strain (Work demands/work control)
High vs Low 2.52 (1.00, 6.37)

Support at the work

Low vs High 2.34 (1.06, 5.18)
Rewards
Low vs High 1.30 (0.73, 2.33)

Effort-reward imbalance (efforts/rewards)
High vs Low 2.87 (1.49, 5.50)
Work-family conflict

High vs Low 1.84 (0.95, 3.58)

Females

1.69 (1.15, 2.50)

1.18 (0.79, 1.76)

2.06 (1.34, 3.18)

1.18 (0.73, 1.90)

1.73 (1.12, 2.67)

2.02 (1.32, 3.07)

1.28 (0.85, 1.93)

Males Females

2.63 (1.50, 4.64) 1.68 (1.07, 2.62)
1.48 (0.88, 2.50) 0.94 (0.61, 1.47)
1.65 (0.68, 4.00) 1.73 (1.06, 2.81)
2.48 (1.34, 4.57) 2.47 (1.53, 3.98)
1.73 (1.12, 2.67) 1.78 (1.13, 2.80)
1.91 (1.01, 3.62) 1.78 (1.13, 2.80)

1.22 (0.70, 2.13) 1.04 (0.67, 1.60)

*Adjusted for Age, Race, Ethnicity, Marital status, Presence of chronic physical and mental health conditions, Presence of acute depression, Number of
alcoholic drinks consumed per week, Work status, Work category, Work tenure, and Previous history of injuries

not significant, but was increased [HR: 1.41 (95%Cl =0.98-2.01)]
among those who perceived their workplace involved high strain and
low support versus those with high strain and high support.

Another finding in the current study was that high, compared
with low effort-reward imbalance was associated with a risk for
injuries that was twice as great in both genders. In another study®®
high compared to low effort-reward imbalance was found to be
associated with a higher risk for neck injuries among transit drivers
[HR: 1.66 (Cl = 1.16-2.38)]. Further, the current research found that
males with high imbalance at work and low work control, compared
to those with low imbalance and high work control, had a risk nearly
three times greater for experiencing injuries. A previous study® that
involved male sawmill workers found that high versus low imbalance
was associated with a risk three times greater for reporting poor
health status. The study also found that this imbalance, along with
low control, versus imbalance and high control was also associated
with a greater risk for reporting poor health status. These findings
suggest that there are gender-differential associations between
combinations of work-related stressors and injury experiences in the
aging workforce.

In the current study, combinations of high work-related efforts
with work-family conflict, compared to low efforts and conflict were
associated with a risk for injuries nearly three times greater among
males. Specifically, effort-reward imbalance was more strongly
associated with injuries than work-family conflict. In contrast, a

previous study®® found that work-family interference was more

strongly associated with stress and burnout, compared to effort-
reward imbalance.

This comprehensive repeated measures longitudinal study in the
cohort of aging U.S. workers, enabled estimations of incidence rate
ratios while adjusting for within-person and within-household
correlations. The study design also allowed for the identification of
potential causal associations, with consideration of temporality.
However, the results of this study must be interpreted with
recognition of potential limitations. First, the results may not be valid
for younger workers and working populations in general, as they may
have had exposures different from those of the cohort for this study.
The results may also not be generalizable to other countries. In
addition, the data used for these analyses are based on self-report and,
thus, may be biased away from the null, especially among those who
experienced injury events. This is because those injured may
remember their exposures better or may have exaggerated perceived
psychosocial factors. As a result, differential misclassification resulting
from reporting bias of the exposures may have occurred by injury
status. Table 1 also indicates that a higher proportion of injured versus
uninjured workers perceived their workplaces to be high in
psychological and physical demands. Hence, it is possible that the
observed risk is overestimated. Next, dichotomizing the study
exposures into high and low stress categories could have resulted in
loss of information. Last, even though, HRS maintains high retention
rates,?? it is also possible that those who dropped out due to disability

or death over the cohort study period were different from those who
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TABLE 4 Associations between different combinations of individual work-related psychosocial factors and injuries in the study cohort of aging
United States workers (N = 3,305)

Counts (number) of work-related injury events

Crude IRR (95%Cl) “Adjusted IRR (95%Cl)

Work-related psychosocial factors Males Females Males Females

Work-related demands or efforts X support at the work

Low demands X High support 1 1 1 1

Low demands X Low support 1.37 (0.42, 4.50) 0.68 (0.25, 1.85) 1.19 (0.26, 5.37) 0.37 (0.09, 1.52)

High demands X High support 2.31 (1.37, 3.90) 1.51 (0.98, 2.33) 2.20 (1.15, 4.19) 1.44 (0.88, 2.35)

High demands X Low support 5.19 (2.09, 12.88) 1.95(1.11, 3.43) 4.34 (1.81, 10.41) 1.82 (0.99, 3.23)
Work control X support at the work

High control X High support 1 1 1 1

High control X Low support 2.52 (1.10, 5.74) 1.35(0.73, 2.51) 2.55 (1.05, 6.20) 1.12 (0.58, 2.15)

Low control X High support 2.05 (1.08, 3.91) 0.73 (0.30, 1.75) 2.40 (1.16, 4.95) 0.64 (0.24, 1.71)

Low control X Low support 1.51 (0.54, 4.23) 1.35 (0.70, 2.60) 1.26 (0.40, 4.04) 1.06 (0.51, 2.22)
Work-related strain X support at the work

Low strain X High support 1 1 1 1

Low strain X Low support 1.69 (0.78, 3.70) 0.57 (0.22, 1.46) 1.57 (0.61, 4.04) 0.48 (0.17, 1.35)

High strain X High support 1.67 (0.86, 3.24) 1.57 (0.84, 2.92) 1.19 (0.51, 2.75) 1.19 (0.60, 2.35)

High strain X Low support 3.90 (1.12, 13.66) 2.30 (1.35, 3.92) 2.20 (0.66, 7.36) 1.97 (1.08, 3.59)
Efforts involved in the work X work-family conflict

Low efforts X Low conflict 1 1 1 1

Low efforts X High conflict 1.07 (0.53, 2.15) 0.90 (0.47, 1.74) 1.03 (0.47, 2.25) 0.65 (0.33, 1.28)

High efforts X Low conflict 2.15(0.79, 5.90) 1.34 (0.76, 2.37) 2.13 (0.81, 5.58) 1.22 (0.64, 2.32)

High efforts X High conflict 2.92 (1.66, 5.13) 1.77 (1.09, 2.88) 3.17 (1.61, 6.21) 1.52 (0.84, 2.74)
Rewards obtained X work-family conflict

High rewards X Low conflict 1 1 1 1

High rewards X High conflict 1.90 (0.87, 4.13) 1.43 (0.70, 2.92) 1.96 (0.83, 4.60) 1.02 (0.46, 2.23)

Low rewards X Low conflict 1.64 (0.66, 4.08) 1.82 (0.99, 3.35) 1.30 (0.50, 3.38) 1.65 (0.85, 3.20)

Low rewards X High conflict 1.66 (0.95, 2.92) 2.30 (1.29, 4.09) 1.39 (0.74, 2.61) 1.82 (0.99, 3.33)
Effort-reward imbalance X high work-family conflict

Low imbalance X Low conflict 1 1 1 1

Low imbalance X High conflict 2.02 (1.11, 3.67) 1.03 (0.61, 1.74) 2.20 (1.13, 4.29) 0.87 (0.49, 1.55)

High imbalance X Low conflict 7.67 (2.34, 25.20) 1.52 (0.70, 3.31) 4.61 (1.46, 14.57) 1.17 (0.48, 2.82)

High imbalance X High conflict 2.94 (1.63, 5.30) 2.32 (1.39, 3.86) 2.66 (1.36, 5.20) 1.85 (1.04, 3.30)
Effort-reward imbalance X low work control

Low imbalance X High control 1 1 1 1

Low imbalance X Low control 1.70 (0.84, 3.45) 1.28 (0.62, 2.64) 1.40 (0.51, 3.87) 0.89 (0.32, 2.51)

High imbalance X High control 3.27 (1.57, 6.79) 2.27 (143, 3.62) 2.50 (1.28, 4.87) 1.88 (1.15, 3.10)

High imbalance X Low control 2.09 (0.82, 5.33) 1.15 (0.45, 2.95) 2.70 (1.23, 5.90) 0.97 (0.42, 2.20)

X, Combination of individual psychosocial factors.
@Adjusted for Age, Race, Ethnicity, Marital status, Presence of chronic physical and mental health conditions, Presence of acute depression, Number of
alcoholic drinks consumed per week, Work status, Work category, Work tenure, and Previous history of injuries.
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were retained in terms of their exposures. However, sensitivity
analyses revealed that censored and non-censored respondents were

similar in terms of their exposures.

5 | CONCLUSIONS

This study suggests that aging workers face several stressors in their
work environments, which increases their risk of experiencing injuries.
It is important to obtain a comprehensive representation of an
employee's psychosocial work environment and determine how
various factors may act together and affect their injury occurrences.
Importantly, there are significant gender differences among aging
employees with respect to their perception of work-related psycho-
social factors and injury outcomes.

From research endeavors, it is suggested that strategies to prevent
or reduce work-related stress can be addressed at the federal level,
workplace or employer level, task level, and finally at the employee or
individual level. At the federal level, legislation, or policies like the ban
on mandatory overtime, or providing paid family leave can be helpful.
Examples of strategies at the workplace level may include worksite
surveillance programs and work-family programs. To target the job or
task level stressors, researchers have suggested using task redesign
strategies including increased job control, skill development, and clear
promotion pathways. Finally, employer-initiated programs like those
targeted towards stress resilience training can be helpful in mitigating
stress at the employee level.3*

Future researchers must explore specific mechanisms of how such
psychosocial factors in the work environment may interact to shape
the gender-based injury experiences of the employees. This informa-
tion will be helpful in designing gender-specific strategies to mitigate

work-related stress.
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