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Abstract: Background: Occupational accidents suffered by male teachers can be a source of injury to
different parts of the body and can lead to absence from work. However, there are only a limited
number of studies focused on this topic; the current research evaluates the influence of the main
variables associated with occupational injuries among male teachers. Methods: Logistic regression
based on the calculation of the odds ratio (OR) was used on a sample of 42,878 occupational accidents
suffered by male teachers in the period 2003-2018. Results: Male teachers under 45 years of age
with less than one year of experience obtained better results for most types of injury. In contrast,
those older than 45 years and with more experience obtained worse results. Conclusions: No single
variable was detected with the same protective or risk effect through the different parts of the body
injured. Teachers’ safety training adapted to risk profiles and injuries could improve accident rates in
the education sector.
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1. Introduction

Accidents at work are associated with negative consequences for workers, organiza-
tions, and society [1]. Occupational injuries as a result of a accidents are a common cause
of absence from work and early retirement [2-4]. Occupational accident risk is affected by
work tasks, and in some occupations like teaching, repetitive movements or continuously
looking down when reading or writing are a common source of pain and injury [5]. With
the aim of improving occupational safety levels among teachers, several authors have stud-
ied teacher’s injuries focused on musculoskeletal disorders (MSD) [6-9] and the influence
of psychosocial factors in injuries [10,11].

Most studies in the literature can be classified in the following categories:

*  Specialization of the teacher (physical education, musicians, or special education)
*  Part of the body affected (neck, back, upper extremities, etc.)

In the first category, cross-sectional, country-specific studies, such as one for
Slovenia [12], were carried out to analyse occupational injuries among, in the cited study for
example, physical education teachers. A similar approach was performed in other countries
such as Canada, Belgium, the Netherlands or Germany [13-16]. Other authors [17-19] have
focused on music teachers and found that awkward posture and the many hours spent
playing an instrument can contribute to injury. In the second category, some authors have
studied, specifically, lower back pain [20-22], shoulder and neck pain [23,24], or lower
extremities injuries [25] among teachers.

Although female and male teachers are both exposed to similar risks, differences
between the incidence rates and consequences of the occupational accidents suffered by
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men have been identified in previous research [26-28]. Some authors found a significant
prevalence of MSD among female teachers [6], while other authors concluded that compen-
sation per lost working day was higher for male teachers [26]. In addition, while female
teachers presented a higher prevalence of injury [29], male teachers presented higher sever-
ity rates [26]. The specific study of injuries among male teachers, previously identified as
an at-risk population, is significant to promote specific solutions for this group of workers.

Some limitations were found in the existing literature. The source of the data is one of
the main limitations found in the design of the studies reviewed. On the one hand, some
studies used occupational health and safety questionnaires [25], or collected opinions from
experts through the creation of expert panels [19]. The origin of the data tended to be
restricted to a single or limited number of schools. On the other hand, other studies were
based on accident data, but the total amount of accidents analysed was limited to a local
sample [14,30].

In addition, the number of studies focused on occupational accidents recorded in the
education sector is low compared to other sectors such as the construction or manufacturing
industry. Although the severity of the accidents in the education sector tends to be lower
than in more hazardous sectors, the high number of teachers motivates great losses because
of days absent, early retirement and compensations [31]. Currently, the number of teachers
employed worldwide is estimated to be around 90 million [32].

According to the existing background, occupational injuries among teachers have
been identified as an under-researched topic [6], as a consequence, specific studies focused
on accidents suffered by the male teachers are necessary.

The objective of the current research is to evaluate the influence of the main variables
associated with occupational injuries suffered by this population.

The remainder of the paper is structured as follows: Section 1 described the relevant
literature regarding occupational injuries among teachers. In Section 2, we describe the
data analyzed and the statistical analysis was performed. Section 3 presents the results
calculated and discusses them. In Section 4, conclusions are highlighted.

2. Methodology
A summary of the methodological phases of the research is depicted in Figure 1.

Notified to -
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Figure 1. Description of the methodological phases.

In Spain, all occupational accidents resulting in one or more day of absence should
lead to electronic notification of the Labour Authority through the Delt@ platform. The plat-
form collects all the official occupational accident reports daily communicated by the
employers of the worker injured. For the current study, the Spanish Government provided
42,878 occupational accidents corresponding to all occupational accidents reported by male
teachers in Spain from 2003 until 2018. Figure 2 depicts the total number of occupational
accidents (Blue) and the incidence rates for male teachers (Orange) in the period analysed.
The trend over the last five years appears to be quite stable.
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Figure 2. Incidence rate and total accidents recorded by men teachers from 2003 until 2018.

Official accident reports included 58 different variables. Some of them were considered
to be personal variables based on the worker injured (age, gender, nationality, duration
of service), while some variables described characteristics of the organization where the
accident took place (sector, OHS organization, company size), and others provided infor-
mation about the circumstances of the accident (day of the week, part of the body injured,
deviation). The variable for the part of the body injured was selected as the main variable
for analysis to measure the impact of crashes in worker anatomy, and accidents were
grouped according to the part of the body affected. The remaining variables were then
analysed. Based on the statistical significance of the variables, the following eight variables
were selected:

e Age: Provides the of the worker injured.

*  Nationality: Supplies the nationality of the worker injured.

*  Length: Lenght of service in the organization.

¢ Temporal: Type of contract.

e Public. Category of the workplace as Public or Private.

o Traffic: If the accident was associated with a crash or not.

¢ Monday: Describes if the accident was occurred on Monday or not.

*  Severity: Describes the consequence of the accident in the worker in two groups: Ligth,
or rest ( serious, very serious and Fatal).

For the statistical analysis, odds ratio values were calculated based on a logistic
regression model [33]. The logistic regression model provides the OR of suffering an injury
among those individuals who have suffered an exposure to a variable (XE) with respect
to individuals who have not suffered exposure to the same variable, adjusted by a set of
characteristics (X1, ..., Xk). The model uses the logit transformation (natural logarithm of
the odds) to prevent the obtained function from taking negative values. The relationship
between the part of the body injured and the rest of the variables studied was analysed
using an adjusted OR with a confidence interval (CI) of 95%. The main advantage of the
method is that it is well-known, easy to apply and evaluate with any statistical package
and, furthermore, it has good statistical properties.

3. Results and Discussion

In the current section, results are described and discussed according to the existing
literature related. The OR calculated for the main variables selected are shown in Table 1.
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Table 1. Odds ratio estimated for occupational injuries variables.
Variable Values Neck Back Trunk Upper Ex Lower Ex Multiple
OR CI OR CI OR CI OR CI OR CI OR CI

Age <45 194 1.8-2.1 0.84 0.8-0.9 0.522 0.4-0.5 0.918 0.8-0.9 1.004 1.0-1.0 1.011 0.9-1.1
>45 1 1 1 1 1 1

Nationality National 1.76 1.4-2.0 0.91 0.8-1.0 1.017 0.8-1.2 0.815 0.7-0.8 1.067 0.9-1.1 1.136 0.9-1.3
Foreign 1 1 1 1 1 1

Length <1 year 1.09 1.1-1.2 0.86 0.8-0.9 0.84 0.7-0.9 1.204 1.1-1.2 0.863 0.8-0.9 0.924 0.8-1.0
>1 year 1 1 1 1 1 1

Temporal No 0.98 0.9-1.0 1.19 1.1-1.2 1.224 1.1-1.3 0.773 0.7-0.8 1.197 1.1-1.2 1.051 0.9-1.1
Yes 1 1 1 1 1 1

Public Yes 1.18 1.1-1.2 0.99 0.9-1.0 0.872 0.7-0.9 0.824 0.7-0.8 1.207 1.1-1.2 0.915 0.8-1.0
No 1 1 1 1 1 1

Traffic No 0.04 0.1-0.1 1.52 14-1.6 1.094 0.9-1.2 2.983 2.7-32 4.306 4.0-4.6 0.117 0.1-0.2
Yes 1 1 1 1 1 1

Monday Yes 0.94 0.8-1.0 1.3 1.2-1.3 0.978 0.8-1.1 0.937 0.9-0.9 0.994 0.9-1.0 0.883 0.7-0.9
No 1 1 1 1 1 1

Severity Light 6.5 3.6-11.5 4.94 3.2-7.5 0.188 0.1-0.2 1.831 1.5-2.2 1.399 1.1-1.6 0.241 0.1-0.2
Rest 1 1 1 1 1

3.1. Neck

Neck injuries obtained significant results for different variables. Men teachers younger
than 45 years (OR = 1.946; 95%CI = 1.8-2.1), Spanish (OR = 1.769; 95%CI = 1.4-2.0),
in a public organization (OR = 1.189; 95%CI = 1.1-1.2), in light accidents (OR = 6.501;
95%ClI = 3.6-11.5) were significant and independently associated with neck injuries. On the
other hand, traffic accidents (OR = 0.044; 95%CI = 0.1-0.1) were associated with a lower
probability of neck injuries. These results are aligned with previous studies, which sug-
gested that younger teachers were more likely to suffer a neck injury [27]. Similarly, men in
their first year of service presented a higher risk (OR = 1.097; 95%CI = 1.1-1.2). Although,
female teachers presented higher rates of neck and shoulders pains [34].

These results might be motivated by a lower occupational safety training, high level
of psychosocial demands, or poor quality sleep in the adaptation period [35,36].

3.2. Back

Concerning back injuries, statistically significant and independent associations were
found between temporal workers (OR = 1.191; 95%CI = 1.1-1.2), light (OR = 4.944;
95%Cl = 3.2-7.5), traffic accidents (OR = 1.522; 95%CI = 1.4-1.6) happened on Monday
(OR =1.3;95%CI = 1.2-1.3). In contrast, younger workers (OR = 0.849; 95%CI = 0.8-0.9) with
less than 1 year of experience (OR = 0.865; 95%CI = 0.8-0.9) presented a lower probability
of a back injury. In similar research focused only on female teachers, it was found a signifi-
cantly increased prevalence of lower back MSDs between 40-49 years and 50-59 years of
age [37]. Aligned with those findings previous studies pointed to aging as a risk factor for
back injuries among teachers [27]. Some authors found that teachers with high physical
activity and awkward body postures had a higher prevalence of low back pain [38]. Then,
physical education [14] and special education teachers [39] presented higher risk of injuries
associated with back pain.

3.3. Trunk

Injuries associated with the chest and internal organs, such as the stomach or heart,
were classified as trunk injuries. Temporal workers presented risky values (OR = 1.224;
95%CI = 1.1-1.3). On the other hand, young teachers (OR = 0.522; 95%CI = 0.4-0.5),
with less than one year experience (OR = 0.840; 95%CI = 0.7-0.9) were significantly and
independently associated with a lower probability of trunk injuries. Aligned with these
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results, previous authors also identified seniority as a risk factor for trunk injuries among
teachers [40].

3.4. Upper and Lower Extremities

With regard to the upper extremities age (OR = 0; 95%CI = 0.8-0.9), national (OR = 0.865;
95%CI = 0.8-0.9) and public (OR = 0.865; 95%CI = 0.8-0.9) men teachers obtained protective
values according to the odds ratios. In contrast less than one year-experience (OR = 1.204;
95%CI = 1.1-1.2), and traffic accidents (OR = 2.983; 95%CI = 2.7-3.2) obtained worse OR
results for injuries in the upper extremities. In the case of temporal workers (OR = 1.197;
95%CI = 1.1-1.2), in public schools (OR = 1.207; 95%CI = 1.1-1.2) involved in traffic acci-
dents, they were more probably to suffer injuries in the lower extremities. Static postures
have been reported by previous authors as the cause of repetitive strain injuries [41]. In ad-
dition, lack of experience it was highlighted as a cause of concern for lower extremities
injuries among physical education teachers [15]. Then, the causes of this type of injury
should be explained by the combination of multiple factors.

3.5. Multiple Injuries

Regarding multiple injuries, they are typically associated with traffic accidents [24],
in consequence, no traffic accidents were identified as a protective factor for multiple injuries
(OR =0.117; 95%CI = 0.1-0.2). These results are aligned with previous studies [27,42]. On the
other hand age, nationality, length of service, and temporal workers did not obtain statistically
significant results. Traffic accidents are the main cause of occupational death among teachers
and these crashes are associated with commuting travels [42].

Table 2 summarized the protective effect of the variables analyzed.

Table 2. Protective vs risk factors in injuries variables.

Variable Values Neck Back Trunk  Upper Ex Lower Ex Multiple
Age <45 Risk Prot Prot Prot N.S N.S
>45 Prot Risk Risk Risk N.S N.S
Nationality National Risk N.S N.S Prot N.S N.S
Foreign Prot N.S N.S Risk N.S N.S
Length <1 year Risk Prot Prot Risk Prot N.S
>1 year Prot Risk Risk Prot Risk N.S
Temporal No N.S Risk Risk Prot Risk N.S
Yes N.S Prot Prot Risk Prot N.S
Public Yes Risk N.S Prot Prot Risk N.S
No Prot N.S Risk Risk Prot N.S
Traffic No Prot Risk N.S Risk Risk Prot
Yes Risk Prot N.S Prot Prot Risk
Monday Yes N.S Risk N.S Prot N.S Prot
No N.S Prot N.S Risk N.S Risk
Severity Light Risk Risk Prot Risk Risk Prot
Rest Prot Prot Risk Prot Prot Risk

4. Conclusions

Based on the obtained results, some variables studied were significantly and indepen-
dently associated with injury to different parts of the body; these variables included age,
nationality, length of service and injury severity. Male teachers younger than 45 years with
less than one year of experience obtained better results for the majority of injury types,
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although they were more likely to suffer a neck injury. In contrast, male teachers older than
45 years and experienced workers obtained worse results for the majority of injuries.

No variable with protective effects for all parts of the body injured was detected.
Similarly, no variable was found with risk effects for all injuries. For example, young
teachers were protected against back and trunk injuries, but they were at higher risk of neck
injuries, while they did not obtain significant values for injuries to the lower extremities
and multiple body parts.

Neck injuries were associated with lack of experience. This variable, combined with
other factors not included in accident reports, such as a high level of psychosocial demands
or poor quality sleep, should be considered to prevent this type of injury. For back injuries,
older male teachers presented worse results.

Specific training programs should be provided for this population to reduce the
number of back injuries. To prevent multiple injuries associated with traffic accidents,
preventive measures such as mobility programs or institutional carpooling initiatives could
improve safety conditions while commuting.

The findings obtained might be useful to the proper design and development of
occupational safety training programs focused on injuries among male teachers. Safety
training for teachers adapted to their risk profiles and injuries could improve accident rates
in the sector.

4.1. Limitations

This research analysed variables included in official accident reports to the Labour
Authority through the Delt@ system. It was not possible to consider accidents that occurred
but did not involve notification of the Labour Authority. It is also possible that additional
variables may have influenced the occurrence of accidents but were not included in the
report; as such, it was not possible to analyse such possible influencers.

In the Database analyzed, there is no difference between injuries caused by accident,
injuries by disorders and illness. In Spain, if a worker suffers an injury at work (Neck
pain, strain, low back pain, ....) , it is commonly considered as “occupational accident”,
and reported to authorities using the Official Occupational Accident Report. In the majority
of the occupational injuries among teachers, it is not possible to identify only one cause.
Many of them are associated with repetitive movements, awkward postures, or overload.
Moreover, the study may be analysing sick leave (absenteeism) in some case, regardless of
the cause. Illness and injuries caused by accidents and injuries caused or aggravated by
work (such as WRMSD) may be confounded and hence resulting in bias in the analysis.

4.2. Future Research

Once the main variables associated with each type of injury have been identified, other
professionals and researchers can develop preventive measures based on these findings.

Based on the results, specific OSH programs can be designed according to the identi-
fied risk variables. For example, OHS training programs focused on neck injury prevention
should be implemented among beginning teachers. Whereas OSH training among experi-
enced teachers should focus on back injuries.

The combination of the official accident reports with some questionnaires among the
teachers injured in future research, could provide additional results.
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