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Temporary agency work has been associated with a heightened risk of
unwanted occupational health and safety outcomes, such as accidents. This
study provides information about accidents at work during temporary
agency work, analyzed based on the Finnish national occupational accident
statistics database, to inform their prevention. The analyses focus on the
trends, circumstances, sequence of events, and consequences of the
accidents. Data from a case of a temporary work agency was analyzed to
understand practical accident prevention measures. The results showed
that accident frequency remained high in temporary agency work during
the last decade. Accident prevention in temporary agency work requires
consideration of accident risks typical of different industries and tasks.
Accidents related to handling objects, movement, and carrying by hand
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1. INTRODUCTION

Non-standard work arrangements bring opportunities for flexible work, but they also include non-
wanted possibilities to shift the responsibilities belonging to the employer to the worker (Kost et
al., 2020; Koutsimpogiorgos et al., 2020). For instance, the responsibilities related to occupational
health and safety (OHS) and their management include possibilities for unwanted interpretations
and subsequent actions (Howard, 2017). This study focuses on one globally emerging form of
non-standard work, namely temporary agency work (TAW) (Tamers et al., 2020; Thomson &
Hunefeld, 2021; Watson et al., 2021). For instance, in the European Union area, 2.4% of all
workers were temporary agency workers in 2023 (Eurostat, 2020).

TAW is characterized by a triangular relationship between three key actors: an employment
relationship between the agency worker and the temporary work agency, a management
relationship between the agency worker and the user company, and a business relationship
between the user company and the temporary work agency (Hakansson & Isidorsson, 2016;
Hunefeld et al., 2020). From the OHS management viewpoint, this triangular relationship with
distinct economic incentives has proven complex (Howard, 2017; Strauss-Raats, 2019).

The business relationship between the temporary work agency and the user company is such
that the user company temporarily buys labor from the agency. The temporary nature of this
relationship is naturally flexible. Yet, it places the worker in a situation where, in practice, they
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often have less control over their working hours, no guaranteed or fixed workplace (Foley, 2017;
Gallie et al., 2017; Hakansson & Isidorsson, 2016; Hiinefeld et al., 2020), and varying
possibilities for OHS services and training (Foley, 2017; Howard, 2017; Tran & Sokas, 2017).
From the management relationship perspective, this triangularity between the three actors
(agencies, agency workers and user companies) may result in an overlap in management, and
in situations where the actors are unaware of their OHS responsibilities. This might be intentional
or unintentional (Howard, 2017). In this dualistic management relationship situation, the
workers must comply with the instructions and expectations of both the temporary work agency
and the user company, consequently obscuring the employment conditions and compliance with
the employment contract (Johnstone & Quinlan, 2006).

In their studies on OHS in TAW, Amuedo-Dorantes (2002), Foley (2017), Garben (2019),
Hopkins (2017), Hakansson and Isidorsson (2016), Pichio and van Ours (2017), Santiago et al.
(2020), and Smith et al. (2010) have shown that agency workers usually have higher accident
and sickness rates when compared to permanent workers. These ratios have been exceptionally
high in the construction and manufacturing industries compared to other industries (Santiago et
al., 2020; Smith et al., 2010). In a Finnish context, the accident frequency in TAW has been
higher than average. For instance, in 2018, 4.8% of all accidents that were compensated for
through the statutory insurance system occurred to agency workers (TVK, 2019). In contrast,
approximately 2% of the wage earners were temporary agency workers in 2018 (Eurostat,
2024). However, opposing views have also been presented. For instance, Alali et al. (2017) and
Cioni and Savioli (2016) argued that the TAW contract is not a significant factor in occupational
accidents. A middle position is presented by Koranyi et al. (2018), who indicated an association
between some precarious employment types, such as TAW and occupational accidents and
illnesses. Still, the evidence regarding many of the studied exposures is inconclusive due to a
lack of well-performed exposure assessment and adjustment for relevant variables. Thus, the
features of the work, attributes of individual workers and especially the working conditions
explain the risk more than solely the form of employment, although it also plays a role in it
(Amuedo-Dorantes, 2002; Cioni & Savioli, 2016; Garben, 2019). Table 1 summarizes issues
argued in the literature as elements that increase the risk for adverse OHS outcomes, such as
accidents, in TAW.

Table 1. Elements associated with adverse OHS outcomes in TAW

Worker perspective

User company or temporary work agency
perspective

Inferior safety training or knowledge
Holding a position as a blue-collar worker and being
assigned to more physically demanding work tasks

Poor adaptation to the user company’s working
environment

Lacking training and know-how for work tasks

Lacking clarity regarding which work tasks to do during
an assignment

Neglecting personal protective equipment

Lack of clear supervisory roles
Inexperience of the user company in using TAW

Small size of the user company

Insufficient risk management processes
Poor training practices for managers and workers

Insufficient communication channels between the

actors
Having multiple jobs or long hours

Note. Compiled from (Alali et al., 2017; Hintikka, 2011; Hopkins, 2017; Hakansson & Isidorsson, 2012; Lopez-Pérez et al., 2017; Pichio
& van Ours, 2017; Vanroelen, 2019).

Due to the increased risk for accidents in TAW, further actions are needed to be implemented to
prevent accidents and improve OHS in TAW. To guide these actions, timely information on
occupational accidents is needed. As described above, many studies have focused on the
relationship between TAW and accidents and the factors that explain it. However, studies
describing accidents occurring in TAW are limited. To contribute to this research, this study aims
to increase knowledge about workplace accidents during TAW. The Finnish national occupational
accident statistics database is analyzed to learn about the characteristics of the accidents at
work in TAW in Finland. Measures suggested to prevent workplace accidents were analyzed using
data from one temporary work agency in Finland to deepen the analysis. This knowledge can
help determine the kinds of preventive measures that should be placed and where they should
be focused. This examination would also contribute to an ongoing debate on the vulnerabilities
of TAW in the context of OHS (Dehury & Kumar, 2019; Strauss-Raats, 2019; Thomson &
Hunefeld, 2021).

International Journal of Occupational and Environmental Safety, 9:1 (2025) 37-52 38



Accidents at work in temporary agency work in Finland: Nenonen et al.
overview of the trend, characteristics and suggested prevention measures

2. MATERIAL AND METHODS

Two different sources of accident data were used in this study. First, the data from the national
occupational accident statistics database (TVK, n.d.-a) maintained by the Finnish Workers’
Compensation Center (TVK) were used to capture an overview of the accidents occurring during
TAW in Finland. The trends of the accidents and the circumstances, sequence of events, and
consequences of the accidents were analyzed. Second, to supplement the overview of accidents
at work during TAW provided by the analysis of TVK data, accident data from one major
temporary work agency operating in several industries in Finland were analyzed. This analysis
aimed to provide information on the measures suggested to prevent workplace accidents during
TAW.

2.1. Data from the national statistics databases

The TVK database contains information about all occupational accidents that have received
compensation through the Finnish Workers’ Compensation Act (2015). The official national
occupational accident statistics are compiled based on the TVK database. The Workers’
Compensation Act, EU legislation, and conventions ratified by the International Labor
Organization provide a general framework for collecting statistical data (TVK, n.d.-c). Since
2003, the European Statistics on Accidents at Work (ESAW) classification (European
Commission, 2002) is used in the TVK database (TVK, n.d.-b). Along with the classified data,
the database contains short descriptions of the accidents.

The data concerning accidents at work during TAW were obtained from the TVK database using
Standard Industrial Classification (SIC) code 782 (Temporary employment agency activities).
The SIC class 782 includes all accidents in which the injured person’s employer operates in the
sector of temporary employment agency activities. Hence, the SIC class 782 includes accidents
involving temporary agency workers and other personnel working in the temporary work agency.
However, most accidents involve agency workers.

An occupational accident is typically defined as a sudden incident in which injury, ill health, or
fatality occurs at work (Workers” Compensation Act, 2015/459), covering both accidents at work
and commuting accidents (that appear on the way to and from work). This study focuses on
accidents at work, and commuting accidents were excluded because they are classified
differently. In the ESAW methodology, an accident at work is defined as a discrete occurrence
during work (while engaged in an occupational activity or during the time spent at work) that
leads to physical or mental harm (European Commission, 2002).

The number and frequency (number of accidents per million working hours) of accidents at work
during TAW were analyzed for 10 years, 2010-2019. The trend in the number and frequency of
accidents at work during TAW was compared to other industries where TAW is commonly used
in Finland. To calculate the accident frequencies in TAW, the data concerning the working hours
of the temporary agency workers were acquired from the Labour Force Survey collected by
Statistics Finland (Statistics Finland, 2021). Accident frequencies for the comparison industries
are available in the TVK database and are based on data from the Finnish Labour Force Survey.

The characteristics of agency workers and the circumstances, sequence of events, and
consequences of accidents at work in TAW were analyzed for the period of 2016—2019. The
private employment sector is reactive to economic fluctuation, which impacts the working hours
conducted in TAW, the sectors utilizing TAW, the work assignments carried out and the number
and type of accidents. Hence, several years of accident data were used in the analyses. There
have been changes in the coding of ESAW variables in the TVK database. The years 2016-2019
were the latest years in which the coding of the ESAW variables was uniform. There was also a
delay in the registration of accidents in the TVK database, and 2019 was the latest year for which
accident data was reliably available at the time of the analyses.

Descriptive statistics were calculated using the ESAW variables. The gender, age and occupation
class distributions were analyzed to provide information on the agency worker characteristics.
The ESAW variables of working process and working environment were used to describe the
circumstances of the accidents, which describe the type of work the employee was doing at the
time of the accident and the workplace, work premises or general environment where the
accident happened (European Commission, 2002). The sequence of events related to the
accident is described with specific physical activity, deviation, contact - mode of injury and the
material agent of contact. These variables represent the employee’s activity immediately before
the accident; the last event deviating from the normal before the accident; how the employee
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was injured and came into contact with the object causing injury; the object, tool or instrument
with which the injured was contacted or the psychological mode of injury, respectively (European
Commission, 2002). The type of injury (physical consequences), part of body injured, and days
lost (incapacity for work in calendar days) are used to describe the consequences of accidents.

2.2. Temporary work agency data

The data received from the case temporary work agency contained information on the accidents
at work that occurred to the temporary agency workers of the temporary work agency in the
manufacturing and construction industries during 2020 and 2021 (until the end of June), and
related accident prevention measures. The temporary work agency had recently introduced such
conduct that once an accident has occurred to the temporary agency worker, the human resource
consultant who acts as the supervisor of the agency worker makes suggestions on how similar
accidents could be prevented in the future. These suggestions are documented as accident
prevention measures inside the company. This conduct is applied in the industries in which most
of the accidents involving temporary agency workers of the company occur, that is, in the
construction and manufacturing industries. Thematic analysis was applied to analyze the
documented accident prevention measures.

3. RESULTS
3.1. The trend of accidents at work in TAW

Figures 1 and 2 show the number and frequency of accidents at work during TAW compared to
selected major industries in which TAW is commonly used. Figure 1 also shows the number of
working hours in the TAW. There has been some fluctuation in the number and frequency of
work-related accidents that have occurred in TAW during the last decade. Nevertheless, the
number and frequency of accidents at work during TAW increased between 2010 and 2019. In
2010, 2244 accidents at work occurred at TAW, constituting approximately 2% of all accidents
at work compensated for through statutory accident insurance in Finland. In 2019, the number
was 5051, and the proportion was approximately 5%. The number of accidents at work causing
at least four days of incapacity for work in TAW was 1048 in 2010 and 2071 in 2019. The
frequency of accidents at work during TAW fluctuated around an average of 30.5 during the
analysis period. The number of working hours in TAW has also increased, and the trends of
working hours and accidents at work resemble each other.
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§ 15000 40 TQ’
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Z 5000 2 ©)

10 Accommodation and food service
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Year hours (million hours)

Figure 1. Number of accidents at work during TAW and selected other industries, and temporary agency workers’
working hours in Finland between 2010 and 2019

Note. The other industries include industries where TAW is commonly used. Accidents at work during TAW have been excluded from the
other industries.

During the period analyzed in this study, the number of accidents at work during TAW was
smaller than in most of the comparison industries. Only in accommodation and food service
activities was the number of accidents at work smaller than in TAW. However, the frequency of
accidents at TAW was higher than that at the comparison industries. Due to the decline in the
frequency of accidents at work in the construction industry and the increase in accidents at work
during TAW, the frequency of accidents at work during TAW has become even higher than in the
construction industry.

International Journal of Occupational and Environmental Safety, 9:1 (2025) 37-52 40



Accidents at work in temporary agency work in Finland: Nenonen et al.
overview of the trend, characteristics and suggested prevention measures

N
o

Temporary employment agency
activities (SIC 782)

w W
o un

Manufacturing (SIC C)

N
(6]

Construction (SIC F)

=
(6]
v
3

Accident frequency
S

10 = Wholesale and retail trade etc. (SIC
5 G)
0 === Accommodation and food service
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 activities (SIC 1)
Year All industries

Figure 2. Frequency of accidents at work during TAW and selected other industries in Finland between 2010 and 2019
Note. Frequency is calculated for accidents at work causing at least four days of incapacity for work, and per million working hours. The other
industries include industries where TAW is commonly used. Accidents at work during TAW have been excluded from the other industries.
3.2. Agency worker characteristics by gender, age, and occupation class

The percentage of accidents at work during TAW by gender, age group and occupation class is
presented in Table 2. Most of the accidents at work occurred to men and in the age groups of
25—34 and 20—24. By occupation class, most accidents involved building workers or laborers
in mining, construction, manufacturing, and transport (particularly transport and storage
laborers). Many of the accidents at work also involved metal and machinery workers (e.g.,
blacksmiths and welders), personal service workers (e.g., cooks, waiters, bartenders and
building and housekeeping supervisors) and drivers and mobile plant operators (particularly
heavy truck, bus, car, van and motorcycle drivers).

Table 2. Percentage of accidents at work during TAW in Finland in 2016-2019 (n = 18181) by gender, age, and
occupation class

Percentage

Men 77%

Gender Women 23%
0—14 0%

15—19 4%

20—24 27%

Age group 25—34 32%
35—44 17%

45—54 12%

Over 54 7%

41 General and keyboard clerks 3%

51 Personal service workers 8%

52 Sales workers 3%

71 Building and related trades workers, excluding electricians 27%

72 Metal, machinery, and related trades workers 10%

) 74 Electrical and electronic trades workers 2%
glta:csl;patlon 81 Stationary plant and machine operators 6%
82 Assemblers 4%

83 Drivers and mobile plant operators 7%

91 Cleaners and helpers 2%

93 Laborers in mining, construction, manufacturing, and transport 15%

94 Food preparation assistants 5%

Other occupation classes together 7%

Note. Occupation classes presented are the classes where most of the accidents at work during TAW occur. The occupation classification
currently used in the Finnish Workers’ Compensation Center is the Finnish National Classification of Occupations 2010 (TVK, n.d.-b).

3.3. Circumstances, sequence of events and consequences of accidents at work

The distribution of accidents at work during TAW by different ESAW variables describing the
circumstances, sequence of events and consequences of accidents are presented in the
Appendix. Accidents at work during TAW occurred in all main categories of the working process
variable. However, most of the accidents occurred in the working processes with codes 10
(production, manufacturing, processing, storing), 20 (excavation, construction, repair,
demolition) and 40 (service provided to enterprise and/or to the public; intellectual activity).
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Regarding more specific codes of working process, the accidents occurred most often in the
building of new constructions (code 22), in the working process of service, care or assistance to
the public (code 41), and while setting up, preparing, installing, mounting, disassembling, or
dismantling (code 51). In line with the most common working process, the most common
working environments for the accidents were industrial sites (code 010), construction sites, etc.
(code 020) and tertiary activity areas, etc. (code 040). The accidents occurred particularly in the
production area, factory, workshop (code 011); area used for storage, loading, and unloading
(code 013); building construction site (code 021); and restaurant, recreational area, or
temporary accommodation (code 044).

In all the working processes, accidents were distributed to various codes of the specific physical
activity variable. However, different specific physical activities were emphasized in different
working processes (Table 3). In working processes 10 (production, manufacturing, processing,
storing) and 20 (excavation, construction, repair, demolition), accidents related to working with
hand-held tools, handling objects, carrying by hand, and moving were all common. In working
process 40 (service provided to enterprise and/or to the general public; intellectual activity), the
specific physical activities of handling objects and movement were emphasized. Carrying by hand
and movement were the most common activities in the working process, 60 (movement, sport,
and artistic activity). Overall, most of the accidents at work during TAW occurred while handling
objects (specific physical activity code 40), moving (code 60), carrying by hand (code 50) or
working with hand-held tools (code 20).

Table 3. Distribution of accidents at work during TAW in Finland in 2016—2019 by working process and specific physical

activity

Specific Working process
physical activity 49 20 30 40 50 60 Other

n=6677 n=4123 n=116 n=2645 n=2095 n=996 n=647
10 Operating 9% 4% 6% 2% 5% 1% 3%
machine
20 Work with 16% 24% 16% 8% 20% 1% 9%
hand-held tools
30 Driving/being 3% 1% 5% 1% 1% 14% 1%
on board a means
of transport, etc.
40 Handling of 27% 19% 22% 33% 26% 12% 18%
objects
50 Carrying by 24% 22% 21% 17% 14% 29% 15%
hand
60 Movement 17% 26% 22% 32% 28% 36% 23%
70 Presence 2% 2% 3% 4% 2% 3% 2%
99 Other 3% 2% 6% 4% 3% 4% 30%

Note. Accidents at work with no information about the variable category (n = 567) are excluded from the analysis.
Categories of working process:

10 Production, manufacturing, processing, etc.

20 Excavation, construction, repair, demolition

30 Agricultural type work, forestry, etc.;

40 Service provided to enterprise and/or to the public, etc.

50 Other work related to tasks coded under 10-40

60 Movement, sport and artistic activity

99 Other working processes.

As described above, there were several specific physical activities typical of accidents at work
during TAW. Hence, several sequences of events with related consequences typical of accidents
at work during TAW were also composed. The most common sequences of events formed with
the variables of specific physical activity, deviation and part of body injured are presented in
Figure 3. Typical of the accidents that occurred while working with hand-held tools or handling
objects was that a piece of rubbish flew into the eye despite protective eyewear while welding,
grinding, sawing, or drilling. It was also common for the agency worker to lose control of the
tool (e.g., a knife, hammer, or nail gun) and wound their hand or fingers. An object (e.g., a
heavy box) is commonly dropped on the injured person’s hand, fingers, or foot, squeezing them.
Typical of the accidents at work during TAW related to carrying by hand was that the injured
person’s back or shoulder was hurt, strained, or snapped, or he/she felt a twinge of pain while
lifting something heavy. Accidents at work during TAW related to the specific physical activity of
movement were slips or trips, which led to falling on the same level or lower level, and the
injured sprained the knee or ankle.
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. J/
4 N\
53 Hand (17% ]
20 Work with 40 Loss of control of machine, means of and (17%)
hand-held tools transport or handling equipment, hand-
(n=2778) held tool, etc. (23%) 54 Finger(s) (58%) ]
. J

60 Body movement without any physical 53 Hand (12%) ]

stress (27%)

54 Finger(s) (65%) ]

S NN AV N T

é ) 53 Hand (12%) ]
N 30 Breakage, bursting, splitting, slipping,
fall, collapse of Material Agent (21%) : o ]
40 Handling of 54 Finger(s) (30%)
objects \ J
(n=4371) 4 3 53 Hand (15%) ]
/ 60 Body movement without any physical
stress (32%
L ress (32%) ) 54 Finger(s) (58%) ]
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and vertebra (40%)
N
50 Carrying by 70 Body movement under or with 39 Back, other parts not
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J .
51 Shoulder and
shoulder joints (12%)
.
(
62 Leg, including
60 Movement 50 Slipping - Stumbling and falling - Fall knee (21%)
(n=4266) of persons (53%) N

63 Ankle (24%) ]

Figure 3. The most common specific physical activities of accidents at work during TAW in Finland in 2016—2019
linked to the most common deviations and parts of the body injured

Considering the consequences of accidents at work during TAW, most accidents led to wounds
and superficial injuries (type of injury code 010) or dislocations, sprains, and strains (code 030).
The body part injured was most often the upper extremities (code 50) or lower extremities (code
60). Over half of the accidents at work during TAW caused less than four days of incapacity for
work. Seven percent of the accidents were severe, causing over 30 days of incapacity for work.
The severity of the rest of the accidents was between the previous categories. There were two
fatal accidents at work during TAW during the analysis period of 2016-2019.

3.4. Suggested prevention measures

Altogether, 327 accidents at work were recorded in the case of a temporary work agency in the
manufacturing and construction industries in 2020-2021 (until the end of June 2021).
Approximately 56% of these accidents occurred in the construction industry, and the rest
occurred in the manufacturing industry. In total, 130 accident prevention measures were
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suggested for 86 accidents (26% of all accidents). Most of the accident prevention measures
(64%) were suggested for accidents involving the manufacturing industry. According to the
distribution of accidents by specific physical activity (Table 4), most accidents occurred while
handling objects, moving, working with hand-held tools, or carrying by hand. Most accident
prevention measures were suggested in the same categories of specific physical activity in which
the accidents had occurred.

Table 4. Distribution of accidents at work and suggested prevention measures for temporary work agency by specific
physical activity

Specific physical activity Acciden_ts at Preveftion measures
work (n = 327) (n =130)

10 Operating machine 5% 2%

20 Work with hand-held tools 13% 17%
30 Driving/being on board a means of transport 0% 0%
40 Handling of objects 36% 43%
50 Carrying by hand 7% 7%

60 Movement 34% 25%
70 Presence 2% 6%

99 Other Specific Physical Activities 0% 0%
Unknown or no information 1% 0%

The accident prevention measures suggested in the temporary work agency were categorized
into eight categories. Table 5 shows the distribution of different accident prevention measures
by the ESAW variable of specific physical activity. In total, most of the accident prevention
measures suggested in the case of a temporary work agency were related to working more
carefully (44% of all accident prevention measures suggested). There were only a few accident
prevention measures related to hazard identification and agency worker orientation. In the rest
of the accident prevention measure categories (personal protective equipment, technical
solution, working method and discussion with agency worker or user company), the share of
each category of all measures was approximately the same (9-11%).

Table 5. Number of different accident prevention measures suggested in the case temporary work agency by specific
physical activity

Specific physical activity

Accident prevention measure category

10 20 40 50 60 70 In total

Carefulness 2 14 23 3 14 1 57
Personal protective equipment 0 3 8 0 2 1 14
Hazard identification 0 0 2 0 4 0 6

Technical solution 0 1 7 0 4 1 13
Agency workers’ orientation 0 0 1 0 0 1 2

Working method 0 0 6 3 3 1 13
Discussion with the agency worker 0 2 5 2 3 0 12
Discussion with user company 0 2 4 1 3 3 13
In total 2 22 56 9 33 8 130

Note. Categories of Specific physical activity: 10 Operating machine, 20 Work with hand-held tools, 40 Handling of objects, 50 Carrying
by hand, 60 Movement, 70 Presence.

Most accident prevention measures were suggested for accidents involving the specific physical
activity of handling objects. The accident prevention measures suggested to prevent these
accidents also included all the different accident prevention categories. Only carefulness was
suggested as a prevention measure for accidents related to operating machines. Measures
related to several different accident prevention categories were suggested to prevent accidents
involving other categories of specific physical activity. Carefulness was suggested as a prevention
measure for all categories of specific physical activity in which accidents at work occurred in the
case temporary work agency. Further, accident prevention measures related to discussion with
agency workers or user companies were common in most specific physical activity categories.

Suggested accident prevention measures related to carefulness were usually general
exhortations to work more carefully. Sometimes, there were specifications, such as when to be
careful (when in a hurry or slippery). In most accident prevention measures related to personal
protective equipment (PPE), suggestions included using a different type of PPE in the work task
for a better outcome in the future. Sometimes, PPEs were not used (by the agency worker or
due to the safety culture in the user company), although they should have been used. Measures
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related to hazard identification emphasized agency workers’ own hazard identification before
starting work and during work. There were several different suggestions related to technical
solutions. The technical solutions included, for example, isolating and marking dangerous and
safe areas, repairing machine malfunctions, replacing old solution with a new safer one (e.g.,
new floor material, using different abrasive disk), using assistive equipment and implementing
a completely new technical solution (e.g., designing and installing a flange under the cylinder,
using laser measurements in the workstation). Accident prevention measures related to agency
workers’ orientation commented that sufficient orientation to safe working methods should be
given to agency workers in the user company before starting the work, and that safe working
methods should be emphasized in the agency workers’ orientation. The accident prevention
measures related to working methods included exhortations to follow and make work instructions
more specific.

Most often, only one accident prevention measure was suggested (60% of the accidents).
Sometimes, two (30%) or more (10%) different accident prevention measures were suggested.
Most often, carefulness was accompanied by other prevention measures. Equally often,
discussions with either agency workers or user companies were accompanied by other prevention
measures. Usually, the discussions with the agency worker included reminding the agency
worker about work instructions and safe working methods. The agency worker and the user
company discussed how and why the accident occurred and how it could be prevented in the
future. Sometimes, the temporary work agency ensured that the user company had taken the
required measures to prevent similar accidents in the future (e.g., sending reminders about
proper orientation or discussing the disuse of safety glasses).

4. DISCUSSION
4.1. On accident statistics in TAW

Non-standard and temporary work have been linked to a heightened risk of adverse OHS
outcomes, such as accidents at work (Saha et al., 2004; Smith et al., 2010; Virtanen et al.,
2005). According to some studies, the working conditions and the characteristics of the work
and the worker explain this link rather than the type of employment contract (Amuedo-Dorantes,
2002; Cioni & Savioli, 2016; Hernanz & Toharia, 2006). Hence, it is essential to address these
issues in OHS promotion in non-standard and temporary work.

The results of this study showed that although accidents at work during TAW still constitute a
small share of all accidents at work, the number and share are increasing, reflecting the amount
of working hours carried out in TAW. Moreover, the frequency of accidents at work during TAW
remains higher than in other industries, in contrast to Finland’s generally declining trend of
accidents. Accidents at work during TAW involve men more often than women and younger than
older age groups. Most of the accidents at work occurred in the occupation classes related to
construction, manufacturing, and personal services, reflecting the circumstances, events and
consequences typical of accidents during TAW. Nevertheless, it is noteworthy that TAW is used
in several different industries, and the accident risk varies even between work assignments
within the same industry (Khanzode et al. 2011). Therefore, OHS promotion and accident
prevention require the consideration of safety issues typical of different industries and work
assignments. Examples of accidents at work typical of TAW included situations where a piece of
rubbish flew into the eye, losing control of a tool caused cut injuries, an object fell over the
extremities, hurting them, the back or shoulder were strained while lifting a heavy load or the
ankle or knee were sprained while moving.

There were differences when comparing the results to a previous analysis of accidents at work
during TAW in Finland in 2006-2007 (Hintikka, 2011). Comparing the share of accidents by age
group, accidents involving younger workers under 25 years have decreased, while accidents in
other age groups, particularly those aged 25-34, have increased. However, young workers are
not a homogeneous group. More profound characteristics should be identified instead of
stereotyping them into one group. As suggested by Hanvold et al. (2019) in their review article
on young workers in Nordic countries, unskilled workers, including school drop-out workers, are
particularly vulnerable in this age group. Our data do not, however, allow for identifying such
characteristics.

The proportion of accidents at work involving the working process of production, manufacturing,
processing, storing (code 10) and movement, sport and artistic activity (code 60) has decreased,
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whereas the proportion of codes 20 (excavation, construction, repair and demolition) and 40
(service provided to enterprise and/or to the general public; intellectual activity) has increased
within the studied period. Other changes in the proportions of the ESAW variables are likely to
reflect changes in the proportions of the working process variable. For example, accidents related
to slipping, stumbling, and falling have increased (deviation 50), while accidents due to loss of
control of machines, means of transport or handling equipment have decreased (deviation 40).
Nevertheless, the changes in the proportions were small.

The working hours carried out by temporary agency workers increased in construction and
accommodation and food service industries during the analysis period of 2016-2019 (Statistics
Finland, 2021), which may explain the increase in accidents involving the above-mentioned
working processes. It is interesting, though, that manufacturing-related accidents decreased,
although the working hours of the temporary agency workers increased during the same period
(Statistics Finland, 2021). The increased attention to safety promotion in the manufacturing
industry in Finland, reflecting the overall decreasing trend of accidents at work in Finland (TVK,
2021), may explain the decreased proportion of manufacturing-related accidents during TAW.

The most noticeable difference was in the severity proportion of the accidents. Accidents at work
causing 4-30 days of incapacity for work have decreased, while accidents with less than four
days of incapacity for work have increased. There are proportionally more accidents at work,
causing 4-30 days of incapacity for work in TAW than in other sectors in Finland (TVK, n.d.-a).
This is in line with Lee et al.’s (2020) study, which categorized Finland among a group of
developed countries in Europe where fatal occupational accidents generally have been well
managed while identifying increases in the frequency rates for minor accidents. The authors
associated this development with these countries’ early industrialization, which has led to mature
economic and social growth.

4.2. Practical implications on accident prevention

Regarding the accident prevention measures suggested in the case of a temporary work agency,
the categories arising from the data included many basic features of safety management and
interventions to prevent accidents (Dyreborg et al., 2022; Fernandez-Mufiz et al., 2009). The
exhortations to work in a careful manner were emphasized, while measures related to the
orientation of agency workers and hazard identification were mentioned surprisingly rarely. This
may reflect a habit of mentioning carefulness as a prevention measure when it is difficult to
come up with other solutions to prevent accidents or to supplement other solutions. For
carefulness to become an effective accident prevention measure, there is a need, for example,
to probe why the worker did not act more carefully and to describe how the work could be carried
out more carefully in practice. Likely, one reason the orientation of agency workers was less
often suggested as a prevention measure is that the orientation of agency workers was already
an issue that had been emphasized in the case of temporary work agencies.

Accident prevention in TAW requires cooperation between the temporary work agency and the
user company and/or with the agency worker; in particular, some accident prevention measures
require more cooperation than others. For example, making technical changes in the workplace
is often the most effective way to prevent accidents (Dyreborg et al., 2022). Still, it requires the
user company to be willing to carry out the required changes. Hence, it was good to notice that
discussions with the agency worker or the user company were often mentioned as measures
regarding accident prevention. Moreover, it is likely that discussion and cooperation occur more
often than is documented. It is commendable that the temporary work agency implemented a
procedure for HR consultants to suggest and document accident prevention measures. However,
the procedure is not very advanced and could be further developed to improve its effectiveness.
Elaborating from the perspectives of Zanko and Dawson (2012), we propose deepening the
understanding of these measures through a processual research approach in which individual
and group narratives on the accidents and proposed prevention measures are collected and
analyzed in relation to sense-giving and sense-making of OHS management.

4.3. Limitations and avenues for future research

This research has limitations. Despite being based on European harmonized coding processes,
ESAW coding may include possibilities for biases (Jacinto et al., 2016). As a future research area,
we propose to broaden the statistical analysis perspective to other countries where ESAW coding
is utilized. Although the coverage of the TVK database is considered good, as is common with
insurance-based occupational accident registering systems in general (Jacinto & Aspinwall,

2004), it does not provide in-depth information about the root causes of accidents (e.g., the
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quality of the agency workers’ orientation and whether personal protective equipment was used)
nor the measures for accident prevention. Hence, supplementary analyses should be conducted
to contribute to a discussion on accident prevention measures.

As shown in this article, analysing the accident prevention measures suggested by the case
temporary work agency human resource consultants allows for further details on the causes of
accidents at work during TAW and their prevention. Nevertheless, these data are based on the
subjective views of the human resource consultants of a single temporary work agency. A more
profound qualitative analysis approach, for instance, interviews would likely provide more
information on the effectiveness of the measures and the challenges confronted when
implementing them into practical use. Future research could also be aimed at different data
sources, such as reports of systematic accident investigations.

5. CONCLUSIONS

To support accident prevention and safety promotion in TAW, this article provides topical
information about accidents at work involving temporary agency workers from the Finnish
national occupational accident database. The trends, agency worker characteristics,
circumstances, sequence of events and consequences of accidents were presented. Further,
accident prevention measures suggested by the human resource consultants in one case
temporary work agency were summarized.

The results of this study showed how the accident numbers and frequencies in TAW are on the
rise despite the decrease in the general trend for all industries. Hence, it is recommended that
more attention be paid to OHS in TAW. This is a challenge due to the complex nature of the
triangular relationship between the agency workers, agencies, and user companies. Moreover,
accidents at work in TAW involve several industries, occupations and tasks, and correspondingly,
accident prevention requires consideration of accident risks typical of different industries and
tasks.

Based on the findings of this study, accident prevention measures should be focused on work
related to manufacturing, and particularly on work related to construction and services, where
the proportions of accidents seem to be increasing. Accidents associated with slipping, stumbling,
and falling while moving, body movement without physical stress while handling objects, and
body movement under or with physical stress while carrying by hand were common and required
attention. This study also sheds some light on the accident prevention measures in TAW. In
addition to placing demands for agency workers’ carefulness, more attention should be paid to
organizational factors behind that and to the importance of using a combination of different
measures.
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Appendix.

The distribution of accidents at work during TAW in Finland in 2016-2019 (n = 18181) by ESAW variables related to the circumstances,
sequence of events, and consequences.

ESAW variables and categories %
ESAW variables and categories related to the circumstances of accidents
Working Process (n = 17485)

10 Production, manufacturing, processing, storing 39%
20 Excavation, construction, repair, demolition 24%
30 Agricultural type work, forestry, horticulture, fish farming, work with live animals 1%
40 Service provided to enterprise and/or to the general public; intellectual activity 15%
50 Other work related to tasks coded under 10, 20, 30 and 40 12%
60 Movement, sport and artistic activity 6%
99 Other working processes not listed in the above classification 4%
Working Environment (n = 18181)
10 Industrial site 43%
20 Construction site, construction, opencast quarry, opencast mine 24%
30 Farming, breeding, fish farming, forest zone 0%
40 Tertiary activity area, office, amusement area, miscellaneous 15%
50 Health establishment 1%
60 Public area 6%
70 In the home 1%
999 Other working environments not listed in the classification 10%

ESAW variables and categories related to the sequence of accident events
Specific Physical Activity (n = 17614)

10 Operating machine 6%
20 Work with hand-held tools 16%
30 Driving/being on board a means of transport or handling equipment 2%
40 Handling of objects 25%
50 Carrying by hand 21%
60 Movement 24%
70 Presence 2%
99 Other specific physical activities not listed in this classification 4%
Deviation (n = 17264)
10 Deviation due to electrical problems, explosion, fire 1%
20 Deviation by overflow, overturn, leak, flow, vaporisation, emission 9%
30 Breakage, bursting, splitting, slipping, fall, collapse of material agent 14%
40 Loss of control (total or partial) of machine, means of transport or handling equipment, etc. 11%
50 Slipping - Stumbling and falling - Fall of persons 20%
60 Body movement without any physical stress (generally leading to an external injury) 21%
70 Body movement under or with physical stress (generally leading to an internal injury) 17%
80 Shock, fright, violence, aggression, threat, presence 1%
99 Other deviations not listed above in this classification 6%
Contact - Mode of Injury (n = 17717)
10 Electrical voltage, temperature, hazardous substances 8%
20 Drowned, buried, enveloped 0%
30 Horizontal or vertical impact with or against a stationary object (the victim is in motion) 22%
40 Struck by object in motion, collision with 15%
50 Contact with sharp, pointed, rough, coarse material agent 21%
60 Trapped, crushed, etc. 11%
70 Physical or mental stress 17%
80 Bite, kick, etc. (animal or human) 1%
99 Other contacts — modes of Injury not listed in this classification 5%
Material Agent of Contact -Mode of Injury (n = 17527)
1100-1399 Buildings, structures, surfaces 24%
2100-2899 Tools and machines 26%
3100-3200 Transportation vehicles 2%
4100-4400 Material, supplies and equipment 33%
5100-5300 Others (living organisms, human beings, bulk waste, physical phenomena, etc.) 6%
9999 Other material agents not listed in this classification 8%

(Continued)
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Appendix (continued). The distribution of accidents at work during TAW in Finland in 2016-2019 (n = 18181) by ESAW variables related
to the circumstances, sequence of events, and consequences.

ESAW variables and categories %
ESAW variables and categories related to the consequences of the accident
Type of Injury (n = 17742)

010 Wounds and superficial injuries 44%
020 Bone fractures 5%
030 Dislocations, sprains and strains 32%
040 Traumatic amputations (Loss of body parts) 0%
050 Concussion and internal injuries 13%
060 Burns, scalds and frostbites 3%
070 Poisonings and infections 1%
080 Drowning and asphyxiation 0%
090 Effects of sound, vibration and pressure 0%
100 Effects of temperature extremes, light and radiation 1%
110 Shock 0%
120 Multiple injuries 0%
999 Other specified injuries not included under other headings 0%
Part of Body Injured (n = 17950)
10 Head 15%
20 Neck, inclusive spine and vertebra in the back 1%
30 Back, including spine and vertebra in the back 10%
40 Torso and organs 3%
50 Upper extremities 43%
60 Lower extremities 25%
70 Whole body and multiple sites 2%
99 Other parts of body injured, not mentioned above 1%
Days Lost (n = 18181)
> 30 days 7%
4-30 days 35%
< 4 days 58%
No information or unknown 0%
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