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I Abstract

Objective. The aim of this study was to analyze the mechanisms of animal-related injuries in Polish rural areas, and to
evaluate the effects of such injuries on subjects’ health and social life.

Materials and method. Data concerning animal-related injuries were collected from 102 patients (45 females and 57 males,
mean age 45.01+11.4 years) on the basis of a questionnaire. The study was conducted in the rural area of central Poland.
Moreover, to assess the severity of injuries to the head and neck region, the Facial Injury Severity Scale (FISS) was applied.
Results. The most commonly affected body areas are the upper and lower limbs, which explains the fact that most subjects
do not recognize the injury-related deformity as an aesthetic defect.Statistical correlations were observed in several aspects,
amongst others:

- women were significantly more likely than men to consider undergoing surgical procedures to eliminate/reduce post-

traumatic deformities and scars (p<0.05);

— injury-related deterioration in appearance resulted in limitations of patients’ social life (p<0.0001).
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INTRODUCTION

About 1.3 billion people are employed in the agricultural
sector worldwide. According to a report by the International
Labour Organization, more than 150,000 of them die each
year during work, and an unknown number suffer from
injuries, also from animal-related injuries [1]. In the USA,
where statistical information associated with animal-related
injuries is best documented, about 1.3 million of such injuries
are reported annually [2]. Recent studies from different
countries have presented that about 10% of farmers have had
anaccident in the past year [3-6]. Although the frequency and
types of animal-related injuries differ between the regions of
the world, it is known that such injuries are more common
among people living in agricultural areas [7]. Animal-related
injuries on farms and in rural areas are also more severe than
in urban areas, which is a consequence of the high percentage
of traumas caused by livestock animals (cattle, pigs, horses)
and wild animals (boars, bears etc.) [7]. In 2013, in rural areas
in Poland, 1,807 people suffered from animal-relatedinjuries
[8]. In comparisn, in 2006, the number of such accidents
was much higher and reached 2,620 injuries. This means
that the number of animal-relatedinjuries in agriculture
decreased by 813 cases in 2006-2013. This could be the
result of training programmes provided by the Agricultural
Social Insurance Fund [8]. It should be emphasized that the
percentage of fatal animal-related injuries during all the
mentioned periods remains at a relatively low level - about
0.10% - 0.21% [9]. Similarly, in Europe, livestock-related
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injuries are frequent but usually not severe, and fatalities
caused by animals are mentioned on the 5" place of causes
of death in agriculture [10].

Studies have been conducted for better understanding the
main causes of accidents in agriculture [11-13]. According
to Swedish research, there are three defined factors that
influence risk and safety during contact and working with
animals: the human (handler), the animal (cattle), and the
facilities. Correlation among them presents an influence
on the potential risks of injury [11]. On the basis of Finnish
research, an assumption was made that the chain of
causation is different for fatal and non-fatal injuries [13].
Some authors emphasize that despite the large number of
documented animal-related injuries, there is still a small
number of publications dealing with this problem in scientific
literature [11].

The aim of this study was to analyze the mechanisms of
animal-related injuries in Polish rural areas, and to evaluate
the effects of such injuries on subjects’ health and social life.

MATERIALS AND METHOD

Examined population. The questionnaire studies were
carried out by doctors in the rural area of Lodz province in
central Poland (2,541,832 inhabitants, about 14% involved
in agriculture in 2009) who gave a history of at least one
animal-related injury, and who consented to complete the
questionnaire [14]. The data were collected from a group of 102
people (44.1% females; mean age 45.01 years (SD 11.4 years);
55.9% were males, mean age 45.7 years (SD 11.9 years). The
population included subjects with the following education:
primary (12.7%), vocational (33.3%), secondary (36.3%),
incomplete higher (16.7%) and higher (1%). All respondents
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answered the questions related to their demographic data,
attitude towards animals (‘definitely positive’, ‘rather
positive’, ‘no opinion’, ‘rather negative’ and ‘definitely
negative’), presence of animals in their farm, number of
animal-related injuries and the circumstances. Respondents
were also asked if they took into consideration undergoing
surgical procedures to eliminate/reduce posttraumatic
deformities and scars. Moreover, in the case of subjects who
underwent facial injury, the Facial Injury Severity Scale
(FISS) score was assessed [15]. The possible answers for most
of the survey’s questions were ‘definitely yes’, ‘rather yes’, Tdo
not have opinion’, ‘rather no’ and ‘definitely no’.

Statistical analysis. The data were compared by using
the following statistical tests: Mann-Whitney, Spearman
correlation coefficient, Kruskal-Wallis and chi-square.
To determine specific differences, standardized residuals
were calculated. A values lower than -1.96 or higher than
1.96 indicated that the answers appeared significantly less
frequently.

RESULTS

More than half of the respondents (53%) had only one animal-
related injury, but there were 4 subjects who reported 4
injuries and one who had 5 such incidents. Statistical analysis
did not reveal significant correlations between the number
of injuries and: respondents’ gender (p=0.6383), attitude
towards animals (p=0.5079), time of having an animal
(in years) (R=0.0817, p=0.4142), being under the influence
of alcohol when sustaining the injury (p=0.6806), and
awareness of the fact that alcohol raises the risk of such injury
(p=0.0503). It was also checked whether the respondents who
suffered from a single injury differed from those who had
more incidents from the above-mentioned aspects. It was
found that subjects who had single injury significantly more
frequently reported awareness of the fact that alcohol raises
the risk of such injury (p=0.0126). However, no correlation
was found between being under the influence of alcohol when
sustaining the injury and awareness that it increases the risk
of such an incident (p=0.06).

Most of the respondents reported that an injury-related
deformity did not influence the appearance of the affected
body area, their social and occupational activities, nor life
quality. Female and male groups did not differ in these
aspects; however, women were significantly more likely than
men to consider undergoing surgical procedures to eliminate/
reduce post-traumatic deformities and scars (p=0.013).

Further analysis concerned whether impaired appearance
influenced social and occupational activities and life
quality, and which factors were related to the decision to
undergo surgical procedures to correct deformity. The
questionnaire answers were transcoded to the numeric
values, and Spearman coeflicients calculated. It was found
that respondents who reported injury-related deterioration
in their appearance were more prone to limit their social life.
Moreover, those who recognized their life quality as worse
than before the injury, were more likely to undergo surgical
correction (Tab. 1).

Further analysis evaluated how animal-related injury
influenced respondents’ general health/functioning. For
the purpose of this analysis, subjects were divided into

Table 1. Correlations between impaired appearance and social and
occupational activities and life quality, and factors related to the decision
of undergoing surgical procedures to correct deformities

. affected social life R=0.4321 P<0.0001
Injury-related
deterioration in affected occupational activity R=0.1358 P =0.1736
appearance versus: affected life-quality R=0.1342 P=0.1788
onsider undergoing deterioration in appearance R=0.0838 P =0.4022
surgery to eliminate/  ,ffacted social life R=-0.0292 P=0.7707
reduce post-traumatic
deformities and scars  affected occupational activity R=0.1266 P =0.2048
Versus: affected life-quality R=0.3749 P =0.0001

Spearman correlation coefficients

groups in relation to the animal that caused the injury (pets:
dogs, cats and farm animals; big animals: horses/mares
or bulls/cows; small: pigs, goats or sheep, etc.). However,
some respondents had multiple injuries caused by different
animals, which implicated their inclusion to more than
one group. It was found that those who suffered from pet-
related injury significantly less frequently reported that the
injury affected their general health/functioning, while big
farm animal-related injury was more commonly associated
with deterioration of health/functioning. Additionally, the
respondents injured by small farm animals, more frequently
than others, did not have opinion about the influence of the
injury on their general health/functioning (Tab. 2).

Table 2. Correlation between general health/functioning and type of
animal that caused the injury

Injury caused by:

Pets Small farm animals  Big farm animals
e L
Definitely yes 3(83%) -3.22 2(154%) -1.10 27(42%) 3.74
Rather yes 15(41.7%) 0.41 1(7.7%) -246 28(44%) 1.20
No opinion 6(16.7%) 0.15 8(61.5%) 4.78 4(6%) -3.21
Rather no 9(25%) 251  2(154%) 024  4(6%) -2.52
Definitely no 3(83%) 1.89 0 (0%) -0.73  1(2%) -1.30
P chi-square = 44.3098, p<0.0001

Rs - standardised residuals

Body areas injured during the incidents were as follows
(some respondents had more than one injury or more than
one site injured during a single accident): face (26 subjects),
upper limb (n=34), lower limb (n=40) and trunk (n=17).
The type of animal that caused the injury did not appear
to correlate with the affected areas (p>0.05). Similarly, no
association was found between FISS score and subjective
assessment of respondents’ deterioration in: appearance
of the affected body area (R=-0.1086; p=0.6055), social life
(R=-0.0545; p=0.7959),0ccupational activity (R=0.0226;
p=0.9148), and decision to undergo surgical correction
(R=-0.1785; p=0.3932).

In the examined group, 20 subjects reported that the
animal-related injury resulted in a facial scar, but there was
no correlation between the scar’s length and appearance of
the affected body area (R=-0.2693; p=0.251), social (R=0.0184;
p=0.9385) and occupational (R=-0.0504; p=0.8330) activities
and willing to undergo surgical scar correction (R=-0.2711;
p=0.2477).
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DISCUSSION

Most animal-related injuries were not severe and patients
with such traumas usually did not seek medical help;
therefore, these cases were not recorded in the statistics
[16-18]. This fact also explains the very low percentage of
patients with animal-related injuries in the total number of
trauma patients. Different types of injuries may cause specific
consequences, e.g. concomitant blunt injuries, large facial
deformities, bacterial complications, and the possibility of
transmitting zoonoses [7, 19]. The severity of the animal-
related trauma, however, depended on many different factors.

The presented study revealed that respondents’ gender
and attitude towards animals did not relate to the number
of animal-related injuries. Alcohol intoxication before the
accident was not associated with a higher number of analyzed
type of traumas. People who suffered from such accident only
once, more frequently reported awareness of the fact that
alcohol raises the risk of animal-related injuries.

Data concerning gender differences in the injury rate
presented in large epidemiological researches, is not consistent
[2, 7]. In studies concerning traumas in agriculture, males
predominated [20]. Alcohol consumption was a variable
that was not analysed in large studies on accidents with
animals in agriculture. However, in other studies concerning
animal-related injuries, especially caused by dogs, alcohol
consumption is one of the risk factor of animal attack [21].
The percentage of alcohol intoxicated patients after different
traumas is higher than that observed in the current study,
excluding work accidents [22]. Intoxicated people with isolated
head injuries, alcohol may improve prognosis and mortality
rate by its neuroprotective feature, even though the severity of
such injuries is much higher than in sober people [23-29]. In
cases of polytrauma injuries, their effect proved to be negative
[30-32], and also increased the number of complications [25,
26, 32]. Moreover, it impairs psychomotor performance and
concentration, causing a decrease in criticism and the ability
of perception as well as proper judgement. This is especially
essential when considering the circumstances and risk factors
of accidents occurrence, including animal-related injuries.
Also, it was proved that alcohol consumption reduced the
usage of injury prevention measures [33].

Many authors emphasize that most of the injuries associated
with animal contact are not severe and ambulatory treatment
is sufficient [7, 34, 35]. The majority of more serious injuries are
caused by large animals, especially in agriculture (pigs, horses
and cows attacks) [7, 20, 36, 37].The injured areas depended
mainly on the animal that caused the injury, and indirectly
the victim’s place of residence (urban/rural areas) [7, 35, 38].
Attacks by dogs were mainly connected with bites on the
lower and upper extremities [39]. In children, the head and
neck area was even more frequently attacked by dogs than
in adults [40, 41], whereas, in agriculture multiple injuries
were more common [7, 20].

Similar to the presented study, analysis of the anatomic
location of injury revealed that the areas most frequently
affected were the lower and upper limbs. Surprisingly, the
analysis of injured areas did not reveal any correlation with
the animal that caused the injury. Post-traumatic deformity
did not have a negative influence on respondents’ appearance
assessment, social and occupational activities, nor on the
quality of life. Pet-related injuries less frequently had a
negative influence on the general health of injured owners,

while livestock animals caused injuries that more commonly
impaired the general functioning of victims.

Other authors also observed that a small percent of injured
farmers had had contact with medical stuff, ambulatory
consultation, or had been hospitalized [20]. Such an attitude
towards seeking medical help, as well as late presentation
following injury, is responsible for the increased rate of
complications, post-traumatic deformity and work disability
[42, 43]. In the Swedish survey most, farmers declared that
they are aware of the danger of working with animals and
the fact that safety during interaction with animals is an
important and relevant issue. Nevertheless, they admitted
that safety rules are often forgotten and not prioritized
and though a majority of accidents could be prevented
[11, 44].

CONCLUSIONS

To sum up, the presented study is the first in local literature
and one of the few among worldwide researches dealing with
the problem of agricultural animal-related injuries from the
aspects of the mechanisms and social consequences. It was
found that the most commonly affected body areas are the
upper and lower limbs and, due to this fact, most subjects
did not recognize the injury-related deformity as an aesthetic
defect. However, in cases where the appearance was impaired
because of facial injury, social life was limited and affected
the quality of life, seemed to be the crucial decisive factor
forundergoing surgical correction. Moreover, the study shows
that big farm animals caused injuries recognized as more
severe from the aspect of general health and functioning.
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