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Objectives: Finding an association between organisational factors and working time loss following workplace
injury and illness (hereafter injury) could rightfully shift the focus in injury management strategies from the
individual to the organisation. We investigate whether working time loss and expenditure following compensable
injury can be predicted by knowing about organisational characteristics, particularly the Psychosocial Safety
Climate (PSC) — the organisation’s climate for worker psychological health.

Methods: Our prospective multisource study linked ‘objective’ reports of working conditions assessed in an in-
dependent Australian Workplace Barometer (AWB) sample (random population interviews of 1067 workers) to
future workers compensation claims data held by a government safety regulator, by aggregating both data sets to
the organisational (employer) level. We selected compensation data prior to big policy changes to a short tail
scheme. We selected claims with working time loss due to injury or illness >1 day yielding 100 organisations and
12,624 claims.

Results: Results support organisational PSC as a leading indicator of future time loss and expenditure, and its
effect was mediated through skill discretion, job satisfaction, and rewards. Decision authority, supervisory
support, and bullying were also related to time loss but not as strongly as PSC. In very low PSC organisations,
days lost were 160 % higher than for those in high PSC organisations (177 vs 68 days). Likewise, expenditure for
the injury or illness (e.g., health expenses, wages) was 104 % higher in very low PSC vs high PSC organisations
(AUD $67 260 vs $32 939).

Conclusion: PSC is a modifiable social determinant of injured workers working time loss and expenditure.
Practically, it is essential to target PSC for safety improvement — beyond injury prevention PSC is important for
return to work and to prevent the shift of the burden of organisational problems to the individual and public
health.

1. Introduction

Workplace injuries and illnesses (hereafter ‘injury’) have devastating
individual, social, public health, and economic impact, and represent a
significant and persistent risk to workers and workplaces globally (Vil-
lotti et al., 2021). More than 7500 people die every day from occupa-
tional accidents and work-related diseases, accounting for 5-7 % of
deaths globally (International Labour Organisation, 2019). In Australia,
during 2017-18, an estimated 563,600 people had an injury or illness

related to work, representing 4.2 % of the labour force. In 60 % of cases
the injured worker required time off from work (Australian Bureau of
Statistics, 2017). The yearly cost of workplace injury and illness is
estimated to be around 1.6 % of Australia’s GDP, almost equivalent to
the annual output of Australia’s agricultural sector (Safe Work Australia,
2022). In Canada in 2018, the total cost of injuries (including potential
life lived losses, and health-care system costs) was CAD29.4 billion
(Parachute, 2021). In the UK, in 2019-20 lost productivity and
compensation costs were GBP18.8bn (Health and Safety Executive UK,
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2020) and across the European Union, in 2017, costs relating to work-
related accidents and injuries were EUR467bn, representing 3.3 % of
European GDP (Elsler and Takala, 2017). Time loss from work following
injury is a proxy indicator of multiple burdens to workers (may indicate
severity of injury, loss of employment benefits), employers (e.g., lost
productivity, insurance premiums), and insurers (wage replacement,
medical bills). Returning to work (RTW) in a timely fashion is desirable
for all stakeholders. The aim of this paper is to understand workplace
safety factors that could predict RTW metrics, reduced time loss and
expenditure following workplace injury.

Psychosocial factors at work are implicated in RTW as indicated in
our literature review on the impact of workplace psychosocial de-
terminants in RTW (see Supplementary material). We used the keywords
“return-to-work” or “work disability” or “long-term sickness absence” or
“worker compensation claims” or “work rehabilitation” and “work-
related psychosocial risk factors” or “work-related psychosocial haz-
ards” and “work-related injuries” or “work-related illness” or “occupa-
tional injuries” in the search. Of 2394 articles returned from the search,
54 examined the association between workplace psychosocial risks and
workers’ RTW. Commonly identified determinants were psychosocial
components of work design such as support from supervisors and co-
workers, and skill discretion. Several gaps were identified. Only one
third of the studies were prospective and were mostly reports from
workers already injured, rendering their reports of the work context
subject to bias. No studies used the organisation as the unit of analysis to
explore the role of psychosocial features of organisations. Only one
study was multisource and linked self-report to registered data. The
review nevertheless identified certain workplace psychosocial factors as
important for RTW such as job control, supervisor support, coworker
support and work pressure. So far the organisational context, specifically
the psychosocial safety climate (PSC) has not yet been investigated for
post-injury effects such as time loss and expenditure in RTW. PSC refers
to the organisation’s safety system for worker psychological health and
is an evidence-based cause of risky psychosocial work conditions. As
such the existing evidence investigating these risk factors is looking
downstream (at the job task level) rather than upstream (to the orga-
nisation system) to a common cause of the risks themselves (PSC the
‘cause of the causes’). Moreover existing evidence collated from injured
workers is mainly based on a “reactive” perspective rather than a
“prevention” approach highlighting the need to focus on independent
ratings of upstream sources of these work conditions, such as the PSC
that could affect the likelihood of success in RTW. Despite qualitative
research that highlights organisational system factors including the
organisational climate comprising management priority with respect to
return to work, effective communication and support, low stigmatisa-
tion, comprehensive RTW and workplace safety policies (Haas et al.,
2018) so far quantitative studies have not proposed and tested a
comprehensive integrated theorical framework for assessing workplace
risk factors and effects in RTW (Collie et al., 2019). Understanding a
system-level factor such as PSC could help pinpoint an upstream target
for intervention that is more likely to lead to wider success.

1.1. Added value of this study

Our study addresses these gaps by using a prospective design, linking
independent sources of information, reports of organisational work
conditions not specifically from injured workers, to the organisation’s
registered compensation data, across 100 organisations. Beyond indi-
vidual injured worker effects, our study may provide strong evidence
about whether workplace psychosocial risks characteristic of organisa-
tions themselves, particularly the positive organisational context (i.e.,
PSC), are fundamental to RTW success. Our research accords with the
sentiments of the Lancet series on work and health, critical of a too
narrow focus on occupational hazards, and not on work as a positive
social determinant of health and a lever to influence population health
(Lancet Editorial, 2023). In particular our study will investigate whether
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the upstream factor PSC is mediated by downstream psychosocial risks
(skill discretion, rewards, satisfaction). If so this would suggest that
intervention and policies should target higher-level organisational fac-
tors (e.g., management commitment). Our research can extend PSC
theory which has proposed a primary preventive role (e.g., PSC nega-
tively predicts future psychosocial risks) and a secondary prevention
role (e.g., PSC moderates the impact of psychosocial risks on distress) by
proposing a tertiary role of PSC post injury.

2. A systems approach to return to work

We focus on a psychosocial safety climate (PSC) a positive system
level factor that reflects how the organisation values and prioritises the
psychological health (humanity) of its employees. PSC is defined as
employee “shared perceptions of policies, practices and procedures for
worker psychological health and safety” (Dollard et al., 2019). PSC re-
flects the organisational safety system within which to manage psy-
chosocial risks to worker psychological health and covers four domains:
(1) senior management commitment to stress prevention, (2) senior
management priority for employee psychological health over produc-
tivity imperatives, (3) organisational communication about factors that
affect employee psychological health, and (4) organisational participa-
tion and consultation with all stakeholders about work health and safety
issues that affect psychological health. Research shows that PSC predicts
a range of downstream psychosocial factors that relate to worker psy-
chological health (Dollard et al., 2019). In a high PSC working envi-
ronment, in their efforts to prevent work stress, senior management
learn about psychosocial risks through PSC communication and partic-
ipation systems and in response ensure jobs are designed so that workers
flourish and psychosocial threats to worker psychological health are
prevented and/or workers are supplied with adequate resources to
manage them (Hall et al., 2010).

There are several reasons why PSC might relate to post-injury effects.
First, PSC concerns management commitment and support for worker
psychological health and safety. Wyatt and Lane (Wyatt and Lane, 2017)
found in retrospective research, that senior management through their
influence on the climate and priority setting, was the most important
factor in RTW rates. When workers rated their employer’s response to
injury to be fair and constructive, RTW rates were 43 % higher for
physical, and 52 % higher for psychological injury, claims. PSC also
involves communication systems through which injured worker can
report concerns and be listened to, and participation systems, which
enable multiple stakeholders to engage, help and support the injured
worker. High PSC also implies a multitude of systems and processes
including Employee Assistance Programs (EAPs) and psychological
services that can help with psychological reactions such as fear of
relapse and pain that could help recovery and reduce RTW times. Sec-
ond, in high PSC contexts we expect favourable working conditions that
could assist workers RTW. These could be ample job control (skill
discretion and decision authority help with work accommodation), su-
pervisor and co-worker social support (provide instrumental and
emotional support), rewards (help build personal resources, job secu-
rity, esteem), manageable job demands (psychological, emotional,
physical), an absence of bullying and harassment, and satisfactory work.
When workers are injured, it is likely that psychological reactions
emerge, such as pain, fear avoidance, and expectations of recovery.
When work conditions are unfavourable, such as in low PSC contexts,
these negative psychological effects are likely to persist (Nicholas et al.,
2019). This scenario is likely in low PSC contexts.

PSC is related to safety climate, a system-level concept too, which
reflects the organisation’s physical safety priorities, and is a predictor of
long-term sickness absence (Brandt, 2023). However research finds that
PSC is more strongly related to both physical and mental injury
compared to safety climate (Collie et al., 2022). Other research links PSC
to physical injuries too (e.g., musculoskeletal disorders (Afsharian et al.,
2023)). This implies that honing-in on PSC could be important for
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recovery from all injuries, since PSC reflects a care and risk management
system (Dollard et al., 2017) and because downstream psychosocial
factors involved in injury, that are predicted by PSC, could linger to
affect recovery too.

For the first time we examine PSC as an organisational systems factor
in injury management. We explore the salience of PSC alongside other
psychosocial factors (job control, supervisor support, co-worker support,
work pressure, job strain, effort-reward imbalance, bullying, harass-
ment, job satisfaction) in RTW. Consistent with the notion of PSC as a
lead indicator we expect that PSC relates to time loss directly and
through other psychosocial factors via mediation pathways. Second, we
overcome perceptual bias and common methodological problems that
confounds much of the retrospective self-report cross-sectional research
in the field. We linked objective organisational datasets, combining in-
dependent employee surveys and company registered compensation
data. The rationale is to explain the collective experience of injured
workers in terms of social determinants arising from organisational
system factors rather than merely work design and individual percep-
tions. Third, we aim to ascertain future work time loss (days lost) and
expenditure related to compensable injury for PSC risk levels. In sum,
responding to recent calls our strong linkage to theory and use of
innovative and longitudinal methods brings us closer to possible causal
inference in this field (Rugulies et al., 2023).

3. Methods
3.1. Study design and participants

This longitudinal study followed the STROBE guidelines for obser-
vational studies (Cuschieri, 2019). For the AWB sample, participants
were randomly selected from the White Pages, a telephone number
directory. An introductory letter was sent to potential participants’
homes followed by a telephone call. AWB participants included were
individuals in the household with a valid telephone connection, who
most recently had their birthday within the household, aged at least 18
years old, in paid employment, and not self-employed. Data were
collected from employees across all sectors (private, government, non-
government organizations) and professions. A computer assisted tele-
phone interviewing (CATI) technique was used to maximize response
rates, minimize data collection time and errors, enable data collection
from English as a second language participants, and ensure a represen-
tative sample. In total, in 2010 there were 1143 participants from South
Australia (SA) who completed the Australian Workplace Barometer
(AWB) (Dollard and Bailey, 2014) survey interviews via CATI. All AWB
respondents consented to participate in the survey and to data linkage.
The study was approved by the University of South Australia human
research ethics committee.

3.2. Procedures

AWB survey interview participants were asked to identify their
employer and provide information on psychosocial factors in their
workplaces. We aggregated AWB data to the organisation/employer
level, and then linked this to workers compensation data registered with
SafeWork SA (hereafter the SWSA database) which we had also aggre-
gated to the organisation/employer level. Data were matched under
strict data security protocols according to SafeWork SA policy and de-
identified in their operating database. We used SWSA claims data pro-
spective from 2010 (time of AWB data collection) but prior to 2015 since
legislative changes in 2015 cut possible claim times, thereby reducing
the potential to identify true work time loss effects. Given that most
businesses in SA are small, using SWSA data across four years enabled us
to capture as many organisations as possible, including small workplaces
that are often omitted from organisation-level studies (Franche et al.,
2005).

In the SWSA 2011-2014 database after exclusions (not medically
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approved, aged less than 18, death, and <1 day loss (needed to ensure
some time loss), there were 7680 organisations with 43,106 injury cases.
We matched 100 organisations in the AWB 2010 database to the SWSA
database (see Fig. 1A).Appendix. The working conditions of these 100
organisations were reported by 287 organisational member interviews
in the AWB survey (average 2.87 reports per organisation). After
matching the 100 organisations, 12,624 injury cases were represented
(covering 29.28 % of all injuries in the total SWSA data base) (see
Fig. 1A).

3.3. Measures

Psychosocial Safety Climate was assessed using the PSC-12 (Hall
et al., 2010) which has four sub-scales each with three items; Manage-
ment Commitment (e.g., “Senior management show support for stress
prevention through involvement and commitment”(« =.87)), Manage-
ment Priority (e.g., “Senior management considers psychological health
to be as important as productivity” (« =.90)), Organisational Commu-
nication (e.g., “There is good communication here about psychological
safety issues which affect me” (a =.78)), and Participation (e.g.,
“Participation and consultation in psychological health and safety oc-
curs with employees, unions, and health and safety representatives in
my workplace” (o« =.80)). All items used a 5-point Likert scale response
format from 1 (strongly disagree) to 5 (strongly agree) (x =.94). PSC has
four evidence-based benchmark levels, where each level is indicative of
the associated psychosocial risk exposure and psychological distress
levels (Bailey et al., 2015). To estimate time loss and expenditure across
PSC levels, we used established PSC benchmarks, very low (12 thru 26 =
0), low (26.01 thru 37 = 1), medium (37.01 thru 40.99 = 2), and high
(41 thru Highest = 3).

The following measures were from the Job Content Questionnaire
2.0 (JCQ 2.0) (Karasek et al., 1998) unless otherwise indicated. Item
responses ranged from 1 (strongly disagree) to 4 (strongly agree).
Quantitative and qualitative job demands were measured using three
job demands scales: (1) five items measuring work pressure/psycho-
logical demands, e.g., “My job requires working very hard” (a =.67); (2)
five items measuring physical demands, e.g., “My job requires lots of
physical effort” (a =.85); and (3) four items measuring emotional de-
mands, e.g., “My work places me in emotionally challenging situations”
(o0 =.80). Skill discretion was measured with six items, e.g., “I have an
opportunity to develop my own special abilities” (x =.72). Decision
authority was assessed with three items, e.g., “My job allows me to make
decisions on my own” (o =.72). Supervisor Support was assessed with
three items, e.g., “My supervisor/manager is concerned about the wel-
fare of those under him/her” (« =.77). Co-worker support was measured
with three items, e.g., “The people I work with are friendly” (a =.84).
Organisational Rewards were assessed with four items from the Effort-
Reward Imbalance Scale (ERI) (Siegrist, 1996) now in the JCQ 2.0, e.
g., “Considering all my efforts and achievements, I receive the respect
and prestige I deserve at work” (a =.61). Job strain was assessed by the
ratio of psychological demands over job control (decision authority and
skill discretion), where higher scores indicate higher job strain. Effort
reward imbalance (ERI) was assessed using the ratio of psychological
demands over organisational rewards, where higher scores indicate a
higher level of imbalance. Workplace bullying was measured by
providing a definition then asking participants “Have you been sub-
jected to bullying at the workplace during the last 6 months?”, 1 = yes, 0
=no (Dallner et al., 2000). Organisational harassment was assessed with
a 7-item scale, (Richman et al., 1996) e.g., “I have experienced un-
wanted sexual advances”, with ratings on a 5-point Likert scale from 1
(very rarely/never) to 5 (very often/always) (« =.68). Job satisfaction
was assessed with a single global item from the Job Satisfaction scale,
(Warr et al., 1979) “Taking everything into consideration, how do you
feel about your job as a whole?”, measured on a 7-point Likert scale,
from 1 (I'm extremely dissatisfied) to 7 (I'm extremely satisfied).

Injury data. Within the South Australian (SA) jurisdiction employees
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Post Injury Model:

Psychosocial Safety Climate, Psychosocial Factors, Time Loss and
Expenditure

Skill Discretion

Satisfaction

Expenditure

Rewards

PSC Total

Time Loss
(Claims = 1 day)

Supervisor Support

Decision Authority +:

o o
9 o

Y Main effect signifiCant  e—

o

Bullying

Path is mediated

.'. —
Final model not significant seeeeescscnenes >
Direct effectis mediated - >

Australian Workplace Barometer
Organisation Aggregated

SafeWork SA
Organisation Aggregated

Fig. 1. Post Injury Model: Psychosocial Safety Climate, Psychosocial Factors, Time Loss and Expenditure. Note: AWB reports from 287 employees; 12,624

injury cases. Unit of analysis, n = 100 organisations.

are protected by a statutory authority which provides insurance pro-
tection for 70 % of businesses and their workers (those registered with
SWSA now called ReturnToWorkSA); the remaining 30 % are self
insured (e.g., large employers including federal government agencies
with resources to fund workers compensation liability). The statutory
authority collects injury data on all SA employers of all sizes (exempt
and self-insured) and both types are included in our data set. When a
compensation claim is lodged by an employer or employee and
approved, days lost and expenditure are recorded, along with type of
injury and mechanism. Number of days lost are assessed as full-time
equivalent days a worker is absent from work due to injury. Expendi-
ture includes all statutory payments, including income support, medical
expenses and any lump sum payments (redemptions, economic and non-
economic loss) to a worker to finalise a claim or claim(s). Since only
around 3 % of employees do not return to work, days lost is a good proxy
for RTW following a compensable injury. Since there is a very large
correlation between time loss and expenditure (r = .86, p < .01), is can
also be assumed that expenditure is a proxy for RTW.

Demographic characteristics of organisations (as all psychosocial
factors) were gleaned from AWB reporter demographics including
whether they were members of a union, their age, gender, education,
income, and organisational size. Industry type was ascertained using
SWSA categorisations.

Statistical Analysis. Time loss (days) is count data which is highly
skewed and overdispersed which requires non-linear analysis with
Negative Binomial (NB) distribution modelling (Diez-Roux, 2000). The
main effect of each risk factor was regressed onto time loss and assessed
using NB distribution modelling in SPSS. The mediation process was
assessed in full models (regressing the dependent measure (time loss), on
the independent measure (PSC) and mediator (psychosocial risk) and
regressing the mediator on the independent measure, simultaneously in
MPLUS with an MLR estimator and NB distribution. Reasoning that
expenditure is count-like since values are linked to cases, is skewed and

overdispersed, we also used NB and the same analysis for expenditure.
We used ANOVA and Kruskal-Wallis H to test differences in time loss and
expenditure by levels of PSC and gender.

3.4. Role of the funding source

The funders of the study had no role in the study design, analysis or
interpretation, decision to publish or in the writing of the manuscript.
SafeWork SA assisted in providing access to their data, explanation of
the data set, explanation of their function, and helped to link the data
sets only.

4. Results

The AWB response rate was 31.2 % (Dollard and Bailey, 2014). Sex,
age, education and organisational size demographics of the samples and
populations from which they are drawn are shown in Table 1. With
respect to the representativeness of the AWB sample, there was no sig-
nificant difference in the gender composition of reporters for the 100
organisations (n = 287; male 45.3 %, female 54.7 %) vs the AWB re-
porter population (1067 reports from 746 SA organisations), and na-
tional statistics of Australian employees. The SWSA injured worker
population showed that more males than females (42 %) reported time
loss claims, but for the SWSA sample from which it derived, the claims
were more likely to be from females (63 %) chi-square (1) = 20.01, p =
.0001. The proportions of females represented in the injured worker
sample were significantly higher than those in the national worker
sample, chi-square (1) = 6.76, p = .01.

For education, the AWB population and sample were representative
of national proportions. In relation to age, both samples were repre-
sentative of their respective populations. For organisational size, na-
tional data shows 96 % of businesses are small, and although claims
were mainly from small organisations (SWSA population) in the
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Table 1
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Demographics of those reporting work conditions and independently demographics of cases with registered injuries.

Sample Characteristics

Workplace Reporters National Injured Worker Sample
Australian Workplace Barometer Sample” SafeWork SA Cases
Population Sample Population Sample
Total number in S1: 1067 people S2: 287 people reports S3: S4: S5: Chi Square Chi Square Chi Square
sample reports from 100 organisations 43,106 total 12,624 cases in 100 (df), p df, p df), p
from 746 cases organisations
organisations)
Sex S2vs S3 S4 vs S5 S5 vs S3
Female 590 (55.3 %) 157 (54.7 %) 49.9 % 17,891 (41.5 7970 (63. .1 %) 1.00 (1) 20.01(1) 6.76 (1)
%)
Male 477 (44.7 %) 130 (45.3 %) 50.1 % 25,212 (58.5 4653 (36.9 %) p=.32 p=.001 p=.01
%)
Unknown 3(.0) 1(.0)
Age S2vs S3 S4 vs S5
18-24 76 (7.1 %) 8 (2.8 %) NA 4721 (10.9 659 (5.2 %) 3.32(6), 6.76 (6),
%)
25-34 119 (11.2 %) 29 (10.1 %) NA 7847 (18.2 1838 (14.6 %) p=.77 p=.34
%)
35-44 244 (22.9 %) 65 (22.6 %) NA 10,022 (23.2 2899 (23.0 %)
%)
45-54 328 (30.8 %) 102 (35.5 %) NA 12,423 (28.8 4248 (33.7 %)
%)
55-59 148 (13.9 %) 43 (15.0 %) NA 4777 (11.1 1830 (14.5 %)
%)
60-64 108 (10.1 %) 30 (10.5 %) NA 2683 (6.2 %) 960 (7.6 %)
65+ 44 (4.1 %) 10 (3.5 %) NA 633 (1.5 %) 190 (1.5 %)
Education S1vs S2 S2vs S3
>Bachelor 28.2 32.2 23.8 % NA NA .79 (1) 3.51 (1)
Up to Bachelor 71.8 67.8 76.2 % NA NA p=.38 p=.06
Organisational 746 Orgs 100 Orgs 7680 orgs 100 Orgs
Size
Small (6 to 20) 176 (23.6) 10 (10 %) 96 % 4912 (64.6 10 (10 %)
%)
Medium (21 to 200) 233 (31.2 %) 31 (31 %) 3.8% 2263 (29.8 31 (31 %)
%)
Large (201 +) 337 (45.2 %) 59 (59 %) <1% 425 (5.6 %) 59 (59 %)

Missing

+80 (1.0 %)

Note.”, Australian small business: Key statistics and analysis, December 2012. Commonwealth of Australia.

matching of the AWB to SWSA of 100 organisations, there was an over
representation of medium and large organisations and an under-
representation of small organisations (10 % were small, 31 % medium
and 59 % large).

Time off injury cases per organisation ranged from one injury (16
organisations), two injuries (seven organisations), three to four injuries
(three organisations), five to nine injuries (17 organisations), 10 to 96
injuries (41 organisations), and 100 to 3895 injuries (16 organisations).
Women and men took similar time to return to work (men mean rank
6279.74, women, 6330.84, Kruskal-Wallis H (df = 1) = .58, p = .45, yet
the cost of claims was higher for men (rank 6520.67 vs women 6190.18)
H (df =1) =24, 16 p < .001.

Claims with time loss > 1 day were mostly from organisations in the
Community Services (which included Education and Health) (33 orga-
nisations, 33 %), Retail and Wholesale Trade (14, 14 %), Manufacturing
(19, 19 %), and Finance and Property (11, 11 %) (Table A1). Appendix.
The most common ten occupations featured in the claims data (e.g.,
registered nurses, personal care assistants, enrolled nurses, police offi-
cer) and mechanisms of injury data (e.g., muscular stress while handling
objects not lifting, falls on the same level, muscular stress while lift,
carry or put object down, muscular stress with no objects being handled)
for the 100 organisations is shown in Table A2. Appendix

Means, standard deviations and Pearson correlations are shown in
Appendix Table A3. A point to note is that PSC is related to every psy-
chosocial risk factor assessed in line with the “cause of the causes”
theory. Results show that after controlling for organisational de-
mographics, PSC and its subscales were all negatively related to time
loss (Table 2). Further, skill discretion, decision authority, supervisor

support, reward and satisfaction were all negatively, and bullying
positively, related to time loss. For expenditure, significant effects were
found; PSC, skill discretion, supervisor support, rewards and satisfaction
were significant.

We proceeded to test the mediation effects of those risk factors
shown in this first analysis (Table 2) to be related to time loss and
expenditure. For time loss, significant mediations were found from PSC
to days lost via skill discretion (Model 1), rewards (Model 4) and job
satisfaction (Model 5) (see Table 3). There was no mediation of PSC
through decision authority, supervisor support or bullying. These risk
factors were not associated with days lost when PSC was in the model.
For decision authority, bullying, and supervisor support, PSC was the
stronger predictor (see Fig. 1). For expenditure significant mediations
were found from PSC to expenditure via skill discretion (Model 7), and
satisfaction (Model 10). The effects of rewards and supervisor support
on expenditure were no longer significant with PSC in the model. The
findings from the analyses are shown in Fig. 1.

4.1. PSC and Workers’ compensation expenditure and days lost

The average organisation’s days lost per claim and expenditure were
substantially different depending on an organisation’s PSC level (see
Fig. 2). High and medium level PSC organisations had comparable
average days lost per claim (68 and 68 respectively). Low and very low
PSC level organisations had per-claim days lost figures at 80 and 177
days respectively. Low PSC organisations had 18 % more days lost than
medium PSC organisations, and very low PSC organisations had 160 %
more days lost than high PSC organisations. Likewise high and medium
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Table 2
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Negative binomial distributions of time loss on PSC, work psychosocial risks, and organisational demographics.

AWB Claims Time Loss} Claims Expenditure}

Psychosocial Factors B SE 95 % CI p Exp (B) B SE 95 % CI p Exp (B)
Psychosocial Safety Climate —.02 .01 —.04 -.01 .001 .98 —.56 .23 -1.02 -.11 .015 2.66
Management Commitment —.09 .02 —.14 —-.05 .001 91 -1.93 .70 -3.31 —.54 .007 2.48
Management Priority —-.09 .02 —.14 —.04 .001 91 —2.08 .82 —3.68 —.49 .011 2.48
Organisational Communication -.10 .03 —.16 —.05 .001 .90 -2.33 .95 —4.19 —.47 .014 2.46
Organisational Participation —.08 .03 -.13 —-.02 .011 .92 -1.75 .99 —3.67 .19 .080 2.51
Skill Discretion —.06 .02 -.10 —.02 .001 .94 -1.36 42 —2.18 —-.53 .001 2.56
Decision Authority —.04 .02 -.07 -.01 .009 .96 —.56 .37 -1.29 17 .130 2.61
Supervisor Support —.20 .05 -.30 -.11 .001 .82 —4.43 1.92 -8.19 —.68 .021 2.27
Coworker Support —.08 .07 —.22 .06 .270 .92 -1.30 2.34 —5.88 3.29 .579 2.51
Rewards —-.16 .05 —.25 —-.07 .001 .85 -3.37 1.19 —5.69 —-1.04 .005 2.34
Satisfaction -.23 .06 —-.34 -.11 .001 .79 -5.07 1.95 —-8.90 -1.25 .009 2.20
Harassment .09 .05 —.01 .18 .065 1.09 2.25 2.02 -1.70 6.21 .264 2.97
Bullying .93 .33 .27 1.59 .006 2.53 22.92 16.48 —9.40 55.23 .165 12.61
Psychological Demands —.02 .01 —.04 .01 .150 0.98 -.35 .30 —.95 .24 .240 2.66
Emotional Demands .04 .03 —-.03 .10 .240 1.04 .73 .93 -1.09 2.54 433 2.83
Physical demands .04 .04 —.04 12 .340 1.04 1.38 .94 —.46 3.22 .140 2.83
Job Strain .56 .34 -.10 1.22 .099 1.75 5.29 6.41 —7.29 17.86 410 5.76
ERI .23 .13 -.01 .48 .060 1.26 2.54 2.51 -2.39 7.47 .313 3.52
Organisational Demographics

Age —-.01 .02 —.04 .02 461 0.99 —.55 .40 -1.34 .03 .166 2.69
Gender —-.30 31 —-.90 .31 .340 0.74 —-16.71 7.41 —31.27 -2.18 .024 2.10
Education -.15 .07 —.28 -.01 .030 0.86 —2.26 2.25 —6.67 2.15 .316 2.36
Income —.04 .06 —-.14 .07 .510 0.96 .98 1.55 —2.07 4.02 .529 2.61
Unionisation —.51 22 —.94 —.09 .019 0.60 —7.63 6.57 —20.50 5.25 .246 1.82
Organisational Size .02 .16 -.29 .38 .909 1.02 5.65 4.67 —3.51 14.80 .227 2.69

Note. Each effect is from univariate analysis and controls for organisational demographics. Organisational demographics results are simply their main effects. Bold
factors are significant. AUDs are in ‘000. Male = 1, Female = 2. AWB reports from 287 employees; { 12,624 cases. Unit of analysis, n = 100 organisations.

level PSC organisations had average organisational costs per claim
($32,939.01 vs $29,749.84 respectively), low and very low PSC level
organisations generated much higher expenditures ($34,016.01 vs
$67,260.49) respectively. Relatively, costs per claim for low level PSC
organisations were 4 % higher than high level PSC organisations; for
very low PSC organisations that figure was 104 %. Days lost were
significantly different across PSC levels, F(3, 96) = 5.20, p = .002 as was
expenditure F(3, 96) = 4.04, p = .009; post-hoc LSD tests showed that
despite the wide variation in scores at very low PSC, this group scored
significantly higher than all other groups for days lost and expenditure.
Although ANOVA is robust to skewness a Kruskal-Wallis H non-
parametric test confirmed that the very low PSC group was signifi-
cantly higher on days lost, ¥2 (1) = 6.96, p = .008, and expenditure y2
(1) = 6.90, p = .009 than the other groups.

5. Discussion

Our research shows that we can predict future working time loss
associated with a medically certified workplace injury or illness by
knowing about the objective workplace organisational context (i.e., PSC
and other organisational characteristics). Results support organisational
PSC as a leading indicator of RTW (future time loss and expenditure),
and its effect was mediated through other organisational characteristics,
skill discretion, job satisfaction, and rewards. Decision authority,
bullying and supervisor support were also related to time loss but not as
strongly as PSC. This is only partial confirmation of the mediation
models tested. The method used in this study, involving longitudinal
linkage of multisource data, overcame the challenge of perceptual bias
that has plagued previous research (cross-sectional, single source,
retrospective, self-report). Many studies have theorised and shown a link
between workplace psychosocial factors and time loss yet have not gone
far enough to uncover the root cause of the problem in the form of the
organisational system, which is PSC in the current study. The results as a
whole suggest the effects of PSC are mediated by some psychosocial
resource factors.

5.1. Theoretical implications

Theoretically the results accord with the PSC-extended Job Demands
Resources theory (Dollard et al., 2019), particularly the resources
motivation pathway. When PSC is high there are likely to be more job
resources available compared to low PSC contexts. In a high-PSC
context, workers experience greater resources, such as skill discretion,
which is important for finding alternative work possibilities for work
accommodation, higher job satisfaction which implies fundamental
psychological needs are met, and higher rewards which implies esteem,
encouragement for efforts, salary, and job security may be motivators to
return to decent work with less time loss. Work demands in the form
psychological, emotional and physical demands were not associated
with time loss and expenditure in this study. This is at odds with the
literature but could be due to the fact that at the individual level de-
mands are important but have a different generalised effect at the
organisation level as implied in our study. It is interesting to note that
the job strain and ERI measures are more strongly related to time loss
than work pressure alone (albeit not significantly), because they
combine with resource measures (job control, job rewards respectively).
It is important to consider that while demands particularly physical
demands could be important in injury causation, job resources seem
more important in relation to lost time and expenditure. The implica-
tions for RTW theory is that at a time of high need resourcing is most
helpful to an injured worker, ensuring basic psychological needs for
autonomy, competence and relatedness are met, through support and
opportunities for growth and motivation, in RTW.

In line with our findings, we suggest that the theory about time loss
due to work-related injury and illness, needs revision now to include a
focus on PSC as an important starting condition. Multidomain theoret-
ical approaches that include workplace factors can now be proposed to
include the PSC context. PSC was related to all psychosocial factors,
some of which could explain the link between PSC and RTW proxies.
Examining PSC in RTW approaches could inform how and why we
should focus on system level factors. Theoretically, the results support
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Table 3
Statistical Results of PSC Mediation Models.

PSC to Mediator to Mediation Akaike
Mediator Outcome Process
Time Loss
Model PSC to Skill Skill Discrt. to PSC to Skill
1t Discrt. Time Discrt. to Time
Beta 0.21 (0.04) —0.06 (0.02) —0.01 (0.005) 1627.85
(SE)
t,p 4.78,p < 0.001 —2.74,p= —2.56, p = 0.01
value 0.006
CI (95 0.12, 0.29 -0.10, —.02 —0.02, —0.003
%)
Model PSC to Dec. Dec. Auth to PSC to Dec. Auth.
2¥ Auth. Time to Time*
Beta 0.32 (0.02) —0.03 (0.02) —0.009 (0.006) 1673.46
(SE)
t, p 5.33,p<0.001 —1.50,p=0.13 —1.41,p=0.16
value
CI (95 0.20, 0.44 —0.06, 0.008 —0.02, 0.003
%)
Model PSC to Sup. Sup. Support to  PSC to Sup.
3¥ Support Time Support to Time
Beta 0.09 (0.01) —0.10 (0.09) —0.01 (0.008) 1353.74
(SE)
t,p 6.96, p < 0.001 —1.08, p=0.28 —-1.08, p = 0.28
value
CI (95 0.07, 0.12 -0.27, 0.08 —0.024, .007
%)
Model PSC to Rewards to PSC to Rewards to
4* Rewards Time Time
Beta 0.10 (0.02) —0.13 (.06) —0.01(0.006) 1406.95
(SE)
t,p 6.31, p < 0.001 —2.23,p =0.03 —2.01, p = 0.04
value
CI (95 0.07, 0.13 —0.24, —0.01 —0.03, 0.000
%)
Model PSC to Satisfaction to PSC to
5% Satisfaction Time Satisfaction to
Time
Beta 0.10 (0.01) —0.21 (0.08) —0.02 (0.008) 1332.17
(SE)
t,p 6.95,p < 0.001 —2.49,p = 0.01 —2.44,p = 0.02
value
CI (95 0.07, 0.12 —0.37, —.04 —0.03, —0.004
%)
Model PSC to Bullying to PSC to Bullying to
6* Bullying Time Time*
Beta —.008 (0.003) 0.32 (0.41) —0.002 (0.003) 1010.40
(SE)
t,p -234,p< 0.79, p = 0.43 —0.72,p = 0.48
value 0.001
CI (95 -.01, —.001 —0.48,1.12 —0.009, 0.004
%)
Expenditure
Model PSC to Skill Skill Discrt. to PSC to Skill
7t Discrt. Exp Discrt. to Exp
Beta 0.21 (0.04) —0.04 (0.02) —0.01 (0.003) 1464.65
(SE)
t,p 4.77,p < 0.001 -219,p= —2.16, p = 0.031
value 0.028
CI (95 0.12, 0.29 —0.07, —.004 —0.01, —0.001
%)
Model PSC to Sup. Sup. Support to  PSC to Sup.
8¥ Support Exp Support to Exp
Beta 0.09 (0.01) —0.04 (0.08) —0.004 (0.007) 1192.39
(SE)
t,p 6.96,p < 0.001  —0.47,p = 0.64 —0.47,p = 0.64
value
CI (95 0.07, 0.12 —-0.20, 0.12 —-0.02, .01

%)
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Table 3 (continued)

PSC to Mediator to Mediation Akaike
Mediator Outcome Process
Model PSC to Rewards to Exp  PSC to Rewards to
97 Rewards Exp
Beta 0.10 (0.02) —0.06 (.06) —0.006 (0.006) 1248.66
(SE)
tp 6.31, p < 0.001 -1.07,p =0.29 -1.02,p =0.31
value
CI (95 0.07, 0.13 -.17, .05 —0.01, 0.006
%)
Model PSC to Satisfaction to PSC to
10¥ Satisfaction Exp Satisfaction to
Exp
Beta 0.10 (0.01) —.18 (0.08) —0.02 (0.008) 1167.24
(SE)
t,p 6.95,p < 0.001 —2.17,p = 0.03 —2.09, p =0.04
value
CI (95 0.07, 0.12 —.34, —.02 —0.03, —0.001

%)

Note. Models test all paths simultaneously controlling for PSC to outcome ef-
fects; Sup. = supervisor. Dec. = decision. PSC, Psychosocial safety climate;
Discrt. = discretion. In the predictions, we controlled for organisational size,
gender, age, education, unionisation, income in a first pass. We then removed
non-significant controls for the final models to retain power.

t full model controls for gender, unionisation; ¥, full model controls for gender,
unionisation, education.

1, PSC remains significant in final model.

AWB reports from 287 employees; 12,624 injury cases. Unit of analysis, n = 100
organisations.

the notion of PSC as a bridging concept. Given its established role pre-
viously in injury causation and as shown here in injury management,
PSC is a potentially unifying concept bridging the safety and injury
management literature.

Beyond the primary and secondary function of PSC (Dollard et al.,
2019) reasoning and empirical evidence presented here extends this by
supporting a tertiary role for PSC, whereby PSC plays a role in how
organisations respond to injured and ill workers. PSC is negatively
related to time loss, which implies that it is harder to RTW in a low PSC
context. Employees may fear that without fundamental change to work
conditions that the injury might recur (Young, 2014). The injury is likely
associated with psychological components such as pain and distress, and
knowledge that management is not concerned about these factors (not
prioritising psychological health) could be a psychological deterrent to
RTW. The results accord with Robichaud and colleagues, (Robichaud
et al., 2019) proposing that poor organisational culture might be a
problem in RTW, and Jetha and colleagues’ (Jetha et al., 2018) finding
that, in their reaction to the injury, supervisor support was more
important than co-worker support.

6. Practical implications

Without attention to the psychosocial context from whence the
injured or ill worker originates (specifically the organisation’s safety
system), workers may endure unnecessary distress associated with
prolonged absence from work. Advances in work health and safety law
in many countries (e.g., EU, Australia) require workplaces to monitor
and control psychosocial hazards in the workplace. Our research sup-
ports the assessment of risk, primarily for prevention but also because it
can help return to work. Particularly assessing PSC offers an efficient
target for intervention, that if improved, could reduce other risks and the
costly after-effects of injury. Recall that PSC is related to all workplace
psychosocial factors assessed in the study.

Prioritising improvement of PSC should lead to improvements in
productivity shown here in terms of reduced costs of workplace injury
and labour loss. Our injury data spanned 2011 to 2014 because the
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Average Organisational Costs and Days Lost Per Claim by PSC Level

With Standard Error
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Fig. 2. Average Organisational Costs and Days Lost Per Claim Per Year by PSC Level. Note. $ are Australian Dollars (AUD); Median expenditure was AUD 36070 per
claim. Median days lost was 83 days per claim. AWB PSC reports from 287 employees; 12,624 injury cases. Unit of analysis, n = 100 organisations.

workers compensation scheme changed in 2015 to a short tail scheme,
meaning that weekly payments for long term injury claimants with a
designated work performance impairment < 35 % are now cut off after
two years (and medical expenses after three years post-injury). This
policy shift can now be seen as transferring workplace problems onto the
social system (becoming a public health problem, via medication and
health care costs, and social benefits), because we show that long term
claims across all injuries and illnesses can be predicted from poor PSC.
Other social transference consequences of poor work conditions could
be early retirement, which could again be counteracted by primary
prevention via PSC. Our research shows that safety specialists have a
clear role to play in the assessment of the psychosocial elements of work
particularly PSC with the aim to improve PSC with expected benefits
beyond injury, to improve recovery-to-work.

6.1. Strengths and limitations

Our study overcame a problem that plagues the literature that of
individual recall bias in retrospective responses (injured workers may be
biased in their assessment of the work environment). Rather, our data
was at the level of the organisation, and linked data prospectively from
completely different sources. The Australian Workplace Barometer uses
a population-based approach to gather representative data because
many organisations gate-keep whether employees are allowed to
participate in surveys canvassing their working conditions. In the
jurisdiction of our study, most businesses are small. Capturing these
using a population-based approach likely results in some organisation
reports being represented by one employee, the case in our data set.
Moreover, in small organisations injuries are less frequent (18 % are
from small vs 56 % from large organisations). We included AWB orga-
nisations represented by one member, and SWSA organisations with
only one injury across the time period to model reality and maximise the
use of precious data. The fact that relationships were detected according
to theory gives credence to the validity of this approach and the reli-
ability of the data. It must be acknowledged, however, that the re-
lationships might be stronger with better representation of organisations
in the AWB yielding higher reliability of measures used.

Since the statutory authority pays the insurance on registered em-
ployers, the data on time loss and expenditure is purported to be more
reliable for these employers than it is for self-insured employers. In
sensitivity analyses after removing 34 self-insured organisations, all
results for time loss were confirmed. Likewise for expenditure but the
PSC to rewards to expenditure mediation also became significant (B =
—.02, SE = .007. t = —.2.27, p = .02).

The first part of the mediation path was only assessed cross-
sectionally because PSC and the mediators were assessed with cross-
sectional AWB data. However given that previous evidence shows
these PSC to psychosocial factor relationships are significant longitudi-
nally, it is not likely that the results are a threat to the conclusion about
PSC as an upstream factor ‘cause of the causes’ in RTW. Future research
could add PSC and other psychosocial factors identified here into
screening tools'* which otherwise miss important organisational factors.
Future research should also consider the severity of the injury and the
availability of functions of the RTW program as additional explanations
for time loss and expenditure. Also continuing to focus on collecting
multidomain data across organisations and linking this to their workers
compensation handling process is important for continuous improve-
ment in injury management processes. Further replication of these re-
sults in prospective research with more power is needed to verify the
model. Caution should be exercised as results are mainly generalisable
to medium to large organisations. Given that women were over-
represented in the injured worker sample, and claims were more
expensive for men, the real costs at very low PSC could be much higher.

7. Conclusion

An unsafe workplace not only impacts workers’ well-being and
health but results in a huge cost to employers and society due to the large
expenditure on worker compensation. Building an organisation with
strong PSC would help to reduce time loss and costs through better
injury prevention and management. Our study can contribute to injury
management theories which to date have neglected to investigate the
organisational system or context and have instead focused on down-
stream factors. The issue is that without improving PSC, downstream
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risk factors are likely to persist compromising future RTW. By investi-
gating PSC in this way, PSC is a potential bridging concept unifying the
injury and illness prevention and management literatures, and in prac-
tice provides an efficient target for intervention in both systems. PSC
theory can be expanded to include a tertiary role for PSC post injury or
illness.
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Fig. Al. Flow diagram of sample selection and linkage
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Table Al
Industry types represented across 100 organisations with time loss claims (n = 100 organisations, SWSA data
2011-2014, 12 624 claims).

Organisations Matched to AWB with Injury Time Loss > 1 day

Safety Science 177 (2024)

AWB Industry
Recreational/Personal
Agriculture, Forestry
Construction
Electricity and Gas
Finance and Property
Public Administration
Community Services
Manufacturing
Mining

Wholesale, Retail Trade
Transport and Storage
Total Organisations

Frequency Percent
5 5.0

2 2.0

5 5.0

3 3.0
11 11.0
3 3.0
33 33.0
19 19.0
1 1.0
14 14.0
4 4.0
100 100.0

106602

Table A2
Top 10 occupations and mechanism of injury across 100 organisations reporting time loss claims (Injury cases 2011-2014, 12,624 cases within 100
organisations).
Occupation N of Claims % of total Mechanism of Injury N of Claims % of total
Registered Nurses 1085.00 8.60 Muscular stress while handling objects not lifting 2859 23.0
Personal Care Assistant 812.00 6.40 Falls on the same level 2262 17.9
Enrolled Nurse 698.00 5.50 Muscular stress while lift, carry or put object down 1193 9.5
Police Officer 660.00 5.20 Muscular stress with no objects being handled 874 6.9
Aged or Disabled Carer 648.00 5.10 Being assaulted by a person or persons 707 5.6
Primary School Teacher 596.00 4.70 Work pressure 705 5.6
Secondary School Teacher 459.00 3.60 Repetitive movement, low muscle loading 566 5.0
Product Assembler 417.00 3.30 Work related harassment and/or workplace bullying 404 3.2
General Clerk 379.00 3.00 Hitting stationary objects 327 2.6
Teacher’s Aide 357.00 3.00 Exposure to workplace or occupational violence 302 2.4
Table A3
Means, standard deviation, and Pearson correlations for all study variables.
Mean SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1. Psychosocial Safety Climate 40.01 9.05
2. Management Commitment 10.11 2.82  .93** -
3. Management Priority 9.93 265 .96** .89%* -
4. Organisational Communication 10.15 2.08  .89** 75%*
5. Organisational Participation 9.84 234 d
6. Skill Discretion 34.51 4.42
7. Decision Authority 34.18 5.80 -
8. Supervisor Support 9.24 1.29 53%* -
9. Coworker Support 9.70  0.97 .26%* 27F% —
10. Rewards 11.50 1.63 55%* 48%* 43%* -
11. Satisfaction 536 1.27 48%* 54%* 21% .58%* -
12. Harassment 8.73 1.91 —-.15 -.23* =17 —.24* -
13. Bullying 0.06 0.19 —.18 —.40%* —.03 -.17 .18 -
14. Psychological Demands 31.27 4.93 -.21* .16 -.07 —.23* .25% 22* .00 -
15. Emotional Demands 10.43 2.25 —.28%* 13 —-.10 —.28** —.05 35%*%  —.22* |18 .20 49%*
16. Physical demands 10.31 2.34 —.24* —-.22*  -17 —.21*  —.21*  —.40** —.30** .06 .14 11
17. Job Strain 093 0.22 —.49%* —.50%* . 74*%*  —48* _—24*  _52** _—53* 23* .05 .76%*
18. ERI 279 0.71 —.47%* —.24*%  —51** _37%% _27% _75% _54%  26* .08 76%*
19. Age 47.32  8.29 .03 .03 .07 —-.16 —-.16 .02 12 -.04 .13 .02
20. Gender 1.47 0.43 —.06 —.33** -.25* -10 -.13 —.14 —.02 -.06 —-.01 .05
21. Education 497 1.51 .05 .39%* A1 .07 .26* .02 .09 .02 A1 .10
22. Income 5.76 2.06 .09 49%* 37%* .15 .26* 345 .16 .02 .05 .08
23. Union 0.32 038 —.27%% —34** _31** _—23* —.06 —.14 .24  -11 -.19 —.33** .08 .21* .10
24. Organisational Size 361 062 -.03 -.10 -.11 —.09 .01 —.05 —.04 —-.03 -.07 -.15 .02 12 .16
25. Days Lost > 11 82.89 90.44 -—.26%* —.26%* —.22% —.20%%  _22%  —30% —.23* —.24* -.12 —.30%*  —31** .20* .12 -.10
26. Expenditure ‘000t 36.57 3259 -.21* —-.23* .18 —.24* 14 -.17 —.09 -.17 —.02 -.17 —.29%* .20 .14 —.08

Note. Unit of analysis, n = 100 organisations. AWB reports from 287 employees; 112624 injury cases.
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Table A3
continued: Means, standard deviation, and Pearson correlations for all study variables.
15 16 17 18 19 20 21 22 23 24 25
15. Emotional Demands -
16. Physical demands .24+ -
17. Job Strain 34 21% -
18. ERI 49%* .32%* .84+ -
19. Age 13 —.28%* —.04 —.06 -
20. Gender .10 —-.12 .23* 13 .09 -
21. Education .20* -.16 —.08 .07 —.12 -.10 -
22. Income -.10 —.21% —.26%* -.16 .05 —.62%* .32%% -
23. Union 21% .24* 12 12 -.07 —.03 .03 .08 -
24. Organisation Size .09 —.04 .10 a1 -.00 .07 .01 15 357 -
25. Days Lost > 11 —.03 .19 .14 .18 -.12 —.09 —.22% -.09 -.17 .01
26. Expendituref —.05 .21% .06 .09 -.16 —.21* —-.12 .10 —10 11 .86%*

Note. Unit of analysis, n = 100 organisations. AWB reports from 287 employees; 112624 injury cases.

Appendix B. Supplementary material

Supplementary data to this article can be found online at https://doi.org/10.1016/j.s5¢i.2024.106602.
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